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Background: Lingual plate thickness, density, and proximity to the tooth are linked as risk factors for various complications 
associated with third molar extraction. The present study aimed to assess the lingual plate thickness, and density in the mandibular 
third molar region using cone beam computed tomography and to estimate its correlation with type and level of impaction, number of 
roots, age, and gender as the risk factors
Methods: This was a retrospective study on CBCT images of 648 mandibular third molars. The lingual plate thickness at three different 
root levels – cervical, mid-root, and apex along with the position of the tooth, number of roots, density of lingual plate, age, and gender were 
evaluated. The measurements were done on Invivo 5-Anatomage software. Statistical comparison of the categorical variables was done by 
Chi-square test, and Fisher’s exact test, and univariate and multivariate analysis were done using binomial logistic regression.
Results: Lingual plate thickness of the third molars at the cervical, mid root, and apex were 1.28 mm, 1.42 mm and .01 mm (mean). 
A significantly higher proportion of subjects with thin lingual plates at mid-root (p-value=0.01) and apex (p-value=0.05) were in the 
21–30 age group. Lingual bone density was significantly associated with the thickness of the lingual plate at the mid-root. 
A significantly higher proportion of thinner lingual plates at the mid-root level were associated with mesioangularly placed third 
molars (p-value=0.002).
Conclusion: Our study presented that lingual plate thickness has a strong association with age, angulation, and the number of roots. 
Knowledge about these risk factors is imperative during the management of third molar impactions.
Keywords: lingual plate, third molar, bone density, mandible, cone-beam computed tomography

Introduction
The most consistently impacted tooth in the oral cavity is mandibular third molar. Its extraction can lead to diverse surgical 
difficulties like pain, swelling, or trismus which are the most common and minor ones, while nerve damage, lingual plate fracture 
and accidental displacement of root into fascial tissue spaces are more unusual and critical that can lead to permanent paraesthesia, 
hypoesthesia, altered sensation, speech or chewing disabilities. Hence, assessment of surgical difficulties and risks is fundamental 
prior to extraction of these teeth. Risk factors can be assessed using dental factors on radiographs pre-operatively, assessing the 
surgical site during surgery and also by relating clinical variables like age, gender etc.1

Various studies have reported the correlation between the lingual plate and its connection to the mandibular third 
molar. Tolstunov et al2 addressed that in the majority of cases, the lingual plate fractures were seen during the extraction 
of mesioangular and horizontally impacted mandibular third molars wherein the lingual bone thickness at the apical third 
was less than 1mm. However, another study showed that vertically impacted teeth were more critical in comparison to 
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mesioangular impacted.3 Approximation of the apex of the tooth to the lingual cortical plate is also associated with 
higher intra and post-operative difficulties.4,5 Poor surgical skills, thinner lingual cortical plate, and configuration of the 
impacted teeth are risks for lingual plate fracture and lingual nerve injury. Likewise, patient age, duration of the 
procedure, depth of impaction, and expertise of the surgeon are other risk factors.6–8 Lingual bone quantity and quality 
are the two main factors associated with third molar extraction. Quantity of lingual bone is the amount of cortical bone in 
terms of thickness of the bone and quality is the density of the cortical and medullary bone. Panoramic radiographs and 
Lateral Cephalograms in the dry sectioned mandibles have been used to measure the quality and quantity of bones. 
However, the measurements of 2-Dimensional imaging modalities are less reliable in comparison to real mandible due to 
their inherent magnification and distortion and use of dry sectioned mandibles is a complex procedure. Hence, three- 
dimensional imaging modality like Cone Beam Computed Tomography is a preferable choice as it is non-invasive and 
provides good-quality images with higher resolution which can be visualized on all three sections.9–11

Hence, the present study aimed to assess the lingual plate thickness along with bone density in the mandibular third 
molar region using cone beam computed tomography and to estimate its correlation with the type of impaction, level of 
impaction, number of third molar roots, age, and gender as risk factors.

Materials and Methods
This retrospective observational study was reviewed and approved by Institutional Ethics Committee (IEC 772-2020) in 
compliance with the declaration of Helsinki. The radiographic study was conducted retrospectively using CBCT images of 
mandibular third molars that were compiled during the time period of January 2017 to January 2020 from 590 patients from 
the archives of the Department of Oral Medicine and Radiology. The patients who had undergone CBCT scanning for several 
reasons like third molar removal, endodontic treatment, and implant surgeries were only considered for the study.

CBCT images of good quality with complete visibility of the mandibular third molar in any configuration (whether teeth 
erupted fully or partially, or impacted teeth) with the adjoining alveolar bone were included CBCT images of poor quality that 
hinder the evaluation of anatomic structures, mandibular third molars with incomplete root formation and root resorption, third 
molars with large carious lesions and periapical bony changes and anatomical changes secondary to surgical treatment about 
third molars were excluded. The images were obtained using an i-CAT FLX Cone Beam 3D system with a suitable FOV size 
operated at 1 kV and 5mA. The thickness of the slice was 0.5mm and images were evaluated using i-CAT ViSiONTM and 
Invivo 5 ver.5.3 Anatomage software. Images were analyzed in appropriate Axial, Sagittal, and Coronal planes.

Radiographic Measurements
The CBCT images were categorized age-wise into 4 groups ≤20 years, 21–30 years, 31–40 years, and >41 years, 
respectively. Images were assessed for the following parameters as shown in Figure 1.

(a) Position of the third molar (left/right side of the mandible);
(b) Number of third molar roots (one-rooted, two-rooted, or multirooted);
(c) The depth of impaction of third molars was classified according to the Pell-Gregory classification as Level 

A (high), Level B (middle), or Level C (low)9 as shown in Figures 2 and 3.
● Level A: When the occlusal plane of the impacted tooth is at the same level as the occlusal plane of the 

adjacent second molar.
● Level B: When the occlusal plane of the impacted tooth is between the occlusal plane and the cervical line of 

the adjacent second molar.
● Level C: When the impacted tooth is below the cervical line of the adjacent second molar;
● Measurement of thickness at the root apex.

(d) The mesiodistal angulation of the third molar, which was calculated by measuring the angle between the 
imaginary central axis (beginning at the central fossa up to the middle of the pulp chamber) of the third molar 
through to the imaginary central axis of the adjoining second molar in the coronal section. This was done 
according to Winter’s classification9 and then marked as either “distoangular”, “vertical”, “mesioangular” or 
“horizontal” Figure 4.
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(e) The buccolingual angulation, was to determine whether the tooth was buccally or lingually aligned as compared to the 
mandibular second molar. For teeth that were more mesioangular/horizontally erupted third molars the angle was 
determined from the imaginary central axis bisecting the pulp chambers of the first molar and second molar in the 

Figure 1 Showing various measurements on CBCT images. (A) Measurement of palatal bone thickness at cervical third root length. (B) Measurement of palatal bone 
thickness at apical third root length. (C) Measurement of palatal bone thickness at middle third root length. (D) Measurement of mesiodistal angulation. (E) Measurement of 
buccolingual angulation.

Figure 2 Pell and Gregory classification (Impaction Depth) (a) Level A. (b) Level B. (c) Level C.
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middle, on the Axial section. Lingual angulation was assigned a negative value (-) and buccal angulation of the crown 
was assigned a positive value (+). A line parallel to the line bisecting the second molar was marked and measurement 
of the difference in the lingual or buccal angulation was done. Buccolingual angulation >5 degrees was considered as 
“buccal”, < – 5 degrees was considered as “lingual”. The remaining were considered to be “central”.

(f) The lingual plate thickness of each tooth was assessed at three different root levels - cervical, mid-root, and at 
apex. A relevant coronal slice of the tooth was selected and the cervical third, mid-root, and apex were identified 
and measurements were made from different root levels to the outer lingual cortical plate. Bone width of more 

Figure 3 Pell and Gregory Classification. (A) Class 1. (B) Class 2. (C) Class 3.

Figure 4 Winters classification. (A) Vertical impaction. (B) Mesioangular impaction. (C) Horizontal impaction. (D) Distoangular impaction. (E) Bucco-lingual impaction. (F) 
Others.
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than 1mm was considered as thicker and the width of lesser than 1 mm was considered as thinner. In cases where 
the outer lingual plate was perforated, the width of the lingual bone was considered to be 0mm.

All the parameters were evaluated by single observer (Post-Graduate Student – Oral and Maxillofacial Radiologist with 4 
years of experience in the field). This was done after arriving at consensus with a trained Oral and Maxillofacial Radiologist 
with 14 years of experience in the field. A ten percent of the sample size was evaluated 2nd time by the first observer itself after 
a gap of 2 weeks for evaluating the intra observer reliability. To evaluate inter-observer variability, 10% of the sample size 
were analysed by second observer (Oral and Maxillofacial Radiologist with 7 years of experience). The intraclass correlation 
coefficient was used to ensure inter and intra-observer agreement and reproducibility of measurements.

Statistical Analysis
All the data were analysed using SPSS software (version 18). A p-value of ≤0.05 was considered to be statistically 
significant. The comparison of the categorical variables was done using the Chi-square test or Fisher’s exact test based on 
the distribution of the test. The mean bone density at the mid-root level was compared between thin and thick lingual 
plates at the mid-root level using the Mann–Whitney U-test. Univariate and multivariate analysis was done using 
Binomial logistic regression with lingual plate thickness at cervical, middle, and apical levels as the dependent variable 
for significant independent variables in bivariate analysis. Independent variables used were age, gender, mesiodistal and 
buccolingual angulation, number of roots, side, bone density, and impaction depth.

Cohen κ test was used to estimate inter and intra-observer agreements wherein κ showed perfect agreements with the 
Wilcoxon signed rank test showing no significant difference between the Lingual plate thickness at the cervical, mid-root, 
and apex along with the Lingual plate density at the mid-root level.

Results
The study sample comprised 648 third mandibular molars. A maximum number of mandibular third molars (437) 
belonged to the 21–30 age group and the minimum number of mandibular third molars (17) belonged to the age group of 
more than 40. The mean age was 24.25 years (standard deviation 5.502; range, 17–54 years). Three hundred and thirty- 
three mandibular third molars belonged to males (51.4%) and 315 to females (48.6%). Out of the 648 mandibular third 
molars, 35 were single-rooted (5.4%), 504 teeth had two roots (77.8%) and 109 had more than two roots (16.8%).

The level of impaction, mesiodistal angulation, and buccolingual angulation of mandibular third molars is depicted in Table 1. 
Out of 648 third molars, 251 (38.7%) had the highest portion above or parallel to the occlusal plane of the adjacent second molar ie, 
Level A; 87 third molars (13.4%) had the highest portion between the occlusal plane and cervical line of the adjacent second molar 
ie, Level B and 310 third molars (47.8%) had the highest portion below the cervical line of adjacent second molar-Level 
C according to the Pell-Gregory classification. The mesiodistal angulation was recorded as per the Winters classification which 
showed 382 third molars to be mesioangularly placed (59%), 138 were vertically angulated (21.3%), 78 were horizontally placed 
(12%) and 45 were distoangular third molars (6.9%). There were 388 third mandibular molars (59.9%) that were lingually 
angulated, 203 third mandibular (31.3%) were buccally angulated, and 57 third mandibular (8.8%) were centrally placed.

Lingual plate thickness of the mandibular third molar at the cervical level was 1.28 mm (mean); at the mid-root level 
was 1.42 mm (mean); at the apex was 1.01 mm (mean). The mean density of the Lingual cortical plate was 1198.04 HU 
(SD 231.24 HU). The thickness of the lingual plate based on age wise and gender is described in Table 2. Third molars 
belonging to the age group of 21–30 years showed thinner lingual plate at the cervical (71.3%), mid-root (71.7%), and 
apex (69.8%). A significantly higher proportion of subjects with a thin lingual plate at the apex belonged to the 21–30 
age group when compared to the thick lingual plate (p-value 0.05). A significantly higher proportion of subjects with thin 
lingual plates at the mid-root were in the 21–30 age group when compared to the thick lingual plate (p-value 0.01). No 
significant difference in the distribution of lingual plate thickness at the cervical level among the various age groups and 
lingual plate thickness at all three levels among sexes was noted.

Lingual plate thickness varies according to the right and left side of the mandible and the number of roots was also 
evaluated (Table 3). A significantly higher proportion of subjects with thick lingual plates at the mid-root level had an 
association with the number of roots (p-value 0.05). No significant difference in the distribution of lingual plate thickness 
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at the cervical level and the apex among the number of roots and lingual plate thickness at all 3 levels with the tooth 
number noted.

Lingual plate thickness based on the impaction depth, mesioangular angulation, and buccolingual angulation showed 
that a significantly higher proportion of subjects with thin lingual plates at a mid-root level were associated with 
mesiodistal angulation. (p-value 0.002) and no significant difference in the distribution of lingual plate thickness at the 
cervical level and apex with the mesiodistal angulation noted.

A significantly higher proportion of subjects with a similar proportion of lingual plate thickness at the apex were 
associated with buccolingual angulation. (p-value 0.054) and no significant difference in the distribution of lingual plate 
thickness at the cervical and mid-root level with the buccolingual angulation noted. No significant difference in the 
distribution of lingual plate thickness at all 3 levels with the impaction depth noted (Table 4).

Lingual plate density at the mid-root level for the 209 teeth with thinner (less than 1mm) lingual cortical plates was 
found to be 1121.86 (SD 248.29) and the mean for the 439 teeth with thicker (more than 1mm) lingual plates was 

Table 2 Age Groups and Gender with Lingual Plate Thickness at Cervical, Mid-Root, and Apex Along with p-values

Lingual Plate - Cervical P-value Lingual Plate - Middle P-value Lingual Plate - Apex P-value

Thin Thick Thin Thick Thin Thick

N % N % N % N % N % N %

Age <20 39 18.7% 106 24.1% 0.346 28 17.6% 117 23.9% 0.05* 81 22.3% 64 22.5% 0.011*

21–30 149 71.3% 288 65.6% 114 71.7% 323 66.1% 254 69.8% 183 64.4%

31–40 17 8.1% 32 7.3% 16 10.1% 33 6.7% 26 7.1% 23 8.1%

>40 4 1.9% 13 3.0% 1 0.6% 16 3.3% 3 0.8% 14 4.9%

Gender Male 113 54.1% 220 50.1% 0.347 76 47.8% 257 52.6% 0.297 197 54.1% 136 47.9% 0.115

Female 96 45.9% 219 49.9% 83 52.2% 232 47.4% 167 45.9% 148 52.1%

Note: *Statistically significant p-value-0.05.

Table 1 Table Shows the Impaction Depth, Mesiodistal 
Angulation, and Buccolingual Angulation of the 648 Mandibular 
Third Molars

N %

Impaction depth Level A 251 38.7%

Level B 87 13.4%

Level C 310 47.8%

Mesio Distal angulation Distoangular 45 6.9%

Horizontal 78 12.0%

Mesioangular 382 59.0%

Others 5 0.8%

Vertical 138 21.3%

Bucco Lingual angulation Buccal 203 31.3%

Central 57 8.8%

Lingual 388 59.9%
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1222.81 (SD 220.07). Lingual plate density is significantly associated with lingual plate thickness at mid-root (P value of 
<0.001).

Univariate analysis showed that the age group of patients more than 40 years had a higher Odds ratio of the thick 
cortical plate at the mid-root level (OR 5.9, p-value of 0.007) Table 5. Multivariate analysis of lingual plate thickness at 
the mid-root had a significant association with the 21–30 age group. Univariate analysis showed that the double and 
multi-rooted teeth had a significant association with lingual plate thickness at the mid-root (OR 2.4, 2.2; p-value 0.01, 
0.04 respectively). Multivariate analysis showed double and multi-rooted teeth had retained the significant association 
that was seen with the univariate analysis Table 6.

Discussion
Third molars are the most commonly impacted teeth. These often result in recurrent pericoronitis, cystic changes, swellings, and 
resorption of adjacent teeth. The most opted treatment modality for third molars is extractions which can be associated with 
numerous complications. The anatomy and morphology of the third molar and its surrounding bone contribute significantly as risk 
factors for surgical complications. Studies have reported lingual plate morphology, its thickness, and density along with the type of 
impaction angulation and depth of impaction are the risk factors associated with third molar extraction complications.5 Therefore, 
complete understanding and analysis of the anatomy of the lingual plate and its relation with the third molar is beneficial to prevent 
such complications and also for communicating with patients about the risks before surgery. Panoramic radiographs are the 
routinely used screening radiograph for visualization of impacted third molars. It is a two-dimensional imaging modality with 
inherent magnification which precludes accurate information about the third molar region. Cone Beam Computed Tomography 
(CBCT), is a 3-dimensional imaging modality with high definition, higher spatial resolution, and better quality images in all three 
sections; axial, coronal, and sagittal. Therefore, in the present study, all the measurements were done on CBCT images and it has 
shown good intra and inter-observer reliability.7

The study encompassed 648 mandibular third molars of 333 males and 315 females. The sample size was higher 
compared to previous studies.5,10,11 The present study did not show any significant correlation between the thickness] of 
a lingual plate with gender. But the findings of the study were not by the previous research12 which showed an increase in 
cortical bone thickness in women with age compared to men. This non-consensus could be due to our sample size 
belonging to different ethnicity than previous studies.

The present study analysed the association between lingual plate thickness and age. We noted that lingual plate 
thickness was significantly thinner at the apical and, mid root in 3rd molars belonging to younger age groups (21–30 
years). This finding was in agreement with the study done by Aksoy et al13 wherein they also reported, the 15–25 years’ 
age group had significantly thinner/perforated cortical plates when compared with the 46–76 years’ age group. Similar 
observations were reported by Wang et al5 that the incidence of perforation decreases with age. However, in contrast to 
these findings, the study by Huang et al14 did not record any significant difference between age groups.

Table 3 Lingual Plate Thickness at Cervical, Mid-Root, and Apex with the Position ie, Whether Right or Left Along with the Number 
of Roots of the Mandibular Third Molars

Lingual Plate - Cervical P-value Lingual Plate - Middle P-value Lingual Plate - Apex P-value

Thin Thick Thin Thick Thin Thick

N % N % N % N % N % N %

Tooth no. 38 107 51.2% 212 48.3% 0.489 72 45.3% 247 50.5% 0.252 170 46.7% 149 52.5% 0.146

48 102 48.8% 227 51.7% 87 54.7% 242 49.5% 194 53.3% 135 47.5%

No. of 

roots

Single 14 6.7% 21 4.8% 0.454 15 9.4% 20 4.1% 0.033* 24 6.6% 11 3.9% 0.3

Double 157 75.1% 347 79.0% 117 73.6% 387 79.1% 281 77.2% 223 78.5%

Multirooted 38 18.2% 71 16.2% 27 17.0% 82 16.8% 59 16.2% 50 17.6%

Note: *Statistically significant p-value-0.05.
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Table 4 Compares the Lingual Plate Thickness at the Cervical, Mid-Root, and Apex with the Impaction Depth, Mesioangular Angulation, and Buccolingual Angulation

Lingual Plate - Cervical P-value Lingual Plate - Middle P-value Lingual Plate - Apex P- value

Thin Thick Thin Thick Thin Thick

N % N % N % N % N % N %

Impaction depth Level A 76 36.4% 175 39.9% 0.124 51 32.1% 200 40.9% 0.125 134 36.8% 117 41.2% 0.143

Level B 22 10.5% 65 14.8% 22 13.8% 65 13.3% 57 15.7% 30 10.6%

Level C 111 53.1% 199 45.3% 86 54.1% 224 45.8% 173 47.5% 137 48.2%

Mesio Distal angulation Disto-angular 10 4.8% 35 8.0% 0.131 6 3.8% 39 8.0% 0.002* 26 7.1% 19 6.7% 0.198

Horizontal 32 15.3% 46 10.5% 15 9.4% 63 12.9% 40 11.0% 38 13.4%

Mesio-angular 128 61.2% 254 57.9% 114 71.7% 268 54.8% 226 62.1% 156 54.9%

Others 2 1.0% 3 0.7% 2 1.3% 3 0.6% 4 1.1% 1 0.4%

Vertical 37 17.7% 101 23.0% 22 13.8% 116 23.7% 68 18.7% 70 24.6%

Bucco Lingual angulation Buccal 65 31.1% 138 31.4% 0.982 52 32.7% 151 30.9% 0.887 106 29.1% 97 34.2% 0.054

Central 19 9.1% 38 8.7% 13 8.2% 44 9.0% 40 11.0% 17 6.0%

Lingual 125 59.8% 263 59.9% 94 59.1% 294 60.1% 218 59.9% 170 59.9%

Note: *Statistically significant p-value-0.05.
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Previous studies have reported the lingual plate thickness in the region of root apex on CBCT images ranged from 0.99 to 
3.38mm.4,5 The present study also showed a similar value with the mean lingual plate thickness of the mandibular third molar at 
the apex as 1.01mm and lesser than that measured at the middle third and cervical third of the root. On the contrary, a study by 
Huang et al14 Mallick et al10 and Emes et al,4 was not in agreement with this, as they reported lingual plate thickness at the level of 
mid-root to be thinner than that at the apical third of the root. This difference might be attributed to different measurement 
methods, different groups of population and differences in case selection. The findings of our study further warrant that the root 
apex of the impacted third molar is spatially close to the lingual plate of the mandible, which represents an anatomic risk factor.

Table 5 Univariate and Multivariate Analysis of the Lingual Plate Thickness at a Mid-Root Level Compared with 
Variables of Age, Mesiodistal Angulation, Number of Roots, and Lingual Plate Density

Variable Univariate Multivariate

P-value OR 95% CI P-value OR 95% CI

Age <20 1 1

21–30 0.633 0.912 0.624 1.332 0.051* 0.621 0.384 1.003

31–40 0.733 1.120 0.585 2.144 0.065 0.476 0.217 1.048

>40 0.007* 5.906 1.627 21.441 0.221 3.801 0.449 32.202

Mesio Distal angulation Distoangular 1 1

Vertical 0.323 1.409 0.714 2.778 0.883 1.078 0.397 2.930

Mesioangular 0.858 0.945 0.505 1.766 0.074 0.436 0.176 1.085

Horizontal 0.487 1.300 0.620 2.724 0.621 0.766 0.266 2.207

Others 0.354 0.342 0.035 3.311 0.375 0.377 0.044 3.255

Number of roots Single 1 1

Double 0.011* 2.481 1.231 4.999 0.028* 2.402 1.100 5.244

Multirooted 0.043* 2.278 1.025 5.061 0.033* 2.607 1.081 6.286

Lingual Plate density <0.001* 1.002 1.001 1.003 <0.001* 1.002 1.001 1.003

Note: *Statistically significant p-value-0.05.

Table 6 Univariate and Multivariate Analysis of the Lingual Plate Thickness at the Apex Compared with 
Variables of Age and Buccolingual Angulation

Variable Univariate Multivariate

P-value OR 95% CI P-value OR 95% CI

Age <20 1 1

21–30 0.633 0.912 0.624 1.332 0.668 0.920 0.629 1.347

31–40 0.733 1.120 0.585 2.144 0.711 1.132 0.588 2.177

>40 0.007 5.906 1.627 21.441 0.005 6.453 1.762 23.632

Buccolingual angulation Buccal 1 1

Central 0.017 0.464 0.247 0.873 0.012 0.439 0.231 0.833

Lingual 0.357 0.852 0.606 1.198 0.228 0.809 0.573 1.142
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The mean density of the Lingual cortical plate at the mid-root level was 1198.04 HU with Lingual plate density 
significantly associated with the thickness of the lingual plate at mid-root level. To the best of our knowledge, this is the 
first study to evaluate and correlate the density calculated using the Hounsfield unit on CBCT with lingual plate thickness 
on impacted third molars.

The majority of the third molars in our study were at Level C impaction (47.8%) which was similar to the studies 
done by Huang et al14 and Nguyen et al15 59% were mesioangularly impacted and 21.3% were vertically angulated and 
12% were horizontally impacted and 6.9% were distoangular third molars. This was in accordance with Huang et al.14 

Tolstunov et al reported that erosion in the lingual plate was more at the third molar apex region and was significantly 
associated with the angulation of the impacted third molar.2

Among Bucco lingual angulation 59.9% of mandibular third molars were lingually angulated, 31.3% were buccally angulated 
and 8.8% were centrally positioned whereas in research conducted by Huang et al and Ge et al,12,14 amongst the deeply impacted 
third molars, the lingually impacted belonged to largest group followed by the centrally placed and buccally placed.

Deeper impactions are at higher risk of complications due to thinner surrounding bone.10 In our study, a significantly 
higher proportion of thinner lingual plates at mid-root level were associated with mesioangularly placed third molars. Huang 
et al14 reported that at the mid-root mesiodistal angulation was significantly associated with an increased probability of 
a thinner and perforated lingual plate. Tolstunov et al2 stated that bone around horizontal and mesioangularly impacted third 
molars was 3.6 times more likely to be thinner than the width of the same bone around vertically and distoangularly impacted 
teeth at the level of the mid-root. However, Menziletoglu et al3 found that at the mid-root level, thinner lingual bone was 
noted in the horizontally impacted teeth. A study by Wang et al5 revealed that the root apex had the possibility of perforations 
beyond the cortical plate border in teeth with horizontal and mesial impaction. This can be attributed to the anatomic 
structure of the mylohyoid ridge, the internal oblique ridge present on the lingual aspect of the mandible. The ridge coincides 
with the apical region of the root and it might strengthen the lingual cortex around the root apex mandibular third molar.11

The limitation of the present study is that there is minimal evidence of a correlation of Hounsfield Unit (HU) in 
CBCT compared to CT for standardized quantification of bone density. Further validation is required. Also, our sample 
comprised Indian subpopulations with a lack of other ethnic and geographical backgrounds, hence extrapolation of the 
results needs multi-centric studies with a larger sample size.

Conclusion
Lingual bone is a natural hard tissue barrier between the impacted mandibular third molars and other vital structures on 
the mandibular lingual aspect. Lingual plate thickness had a strong association at the mid-root level in the age group of 
21–30 years, mesio-distal angulation, double and multi-rooted teeth. Also, lingual plate thickness at the apex showed 
a significant association in the age group above 40 years and centrally angulated teeth. Good awareness about these risk 
factors during the management of third molar impactions will help to avoid complications.
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