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ABSTRACT
Objective: To investigate the buccal bone thickness lateral to Inferior alveolar nerve at mandibular 
retromolar area using cone beam computed tomography (CBCT) scans.

Materials and Methods: CBCT records of patients attending department of oral and maxillofa-
cial surgery, University College of Dentistry, University College of Lahore from January 2018 
till April 2020 were included in the present study. CBCT software was used to generate slices of 
10mm in width starting from the cementoenamel junction (CEJ) on the distal side of the lower 
second molar in the panoramic view. The sagittal cross section at this point was used to measure 
the shortest distance from inferior alveolar nerve (IAN) to the outer cortical plate of mandible 
on both sides of mandible. t- test was used compare the mean bone thickness.

Results: There was no significant difference in mean bone thickness between the right and left 
side of mandible in both the genders (P>0.05). However, mean bone thickness varied significantly 
on right (P =0.012) and left side (P =0.019) of mandible between males and females.

Conclusion: Retromolar area is a convenient source of autogenous bone as there is adequate 
thickness of bone in males and female however, care should be taken in females when retromolar 
area is chosen as a donor site. The role of CBCT in preoperative planning is crucial in determining 
the exact dimensions of the buccal bone thickness.
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and partially edentulous patients where speech, mas-
tication ,smile and swallowing is compromised as a 
result of tooth loss.2 Dental extraction is followed by 
a physiological process which results in shrinkage of 
alveolar bone volume, the extent of which depends 
upon many local systemic factors.3 This can pose 
significant challenge to dental implant placement 
when an implant supported prosthesis is planned.4 
In addition, placing dental implants in such com-
promised anatomic sites may result in compromised 
prosthesis.5 Bone grafting deficient alveolar ridges 

INTRODUCTION
Dental implants are increasingly being used to 

rehabilitate patients with missing dentition in aesthet-
ically vital areas1 as well as completely edentulous 
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can result in aesthetically pleasing results as dental 
implants can be placed in ideal position.6

Different materials such as autografts, allografts, 
xenografts and alloplasts are used for bone aug-
mentation procedures7 however, autogenous bone 
grafts are still regarded as “gold standard”.8 Intraoral 
donor sites includes mandibular body and ramus,9 

symphysis,10 Coronoid process,11 the anterior wall 
of maxillary sinus,12 maxillary tuberosity13 and zy-
gomatic bone.14 Mandibular retromolar area is the 
most common bone donor site. Exposure of Inferior 
alveolar nerve (IAN) may occur during the bone har-
vesting procedure which may result in neurosensory 
damage15 therefore, a thorough understanding of its 
course through the mandible is required to prevent 
such consequences.16

The main objective of this study was to inves-
tigate the buccal bone thickness lateral to IAN at 
mandibular retromolar area using available cone 
beam computed tomography (CBCT) scans of the 
patients.

MATERIALS AND METHODS
Data was collected from CBCT records of pa-

tients attending department of oral and maxillofacial 
surgery, University College of Dentistry, University 
College of Lahore from January 2018 till April 2020. 
A total of 164 CBCT records were analysed and 44 
records satisfying the inclusion and exclusion cri-
teria were included in the study. The images were 
acquired using a CBCT scanner (Planmeca, Finland) 
and were based on the following parameters: 90KV, 
8mA, exposure time of 12 seconds and voxel size of 
200µm. Images were subjected to a three-dimension-
al treatment and visualisation and measurement was 
done using the Romexis Viewer software (Planmeca 
OY, Finland). Records were excluded from the study 
if they had mandibular third molars, mandibular 
fractures, or any pathology in the posterior segments 
of the mandible. Inclusion criteria included presence 
of posterior teeth up to second molar on both sides 
of mandible.

To measure the bone thickness lateral to the 
IAN in the retromolar area the software was used to 
generate slices of 10mm in width starting from the 
cementoenamel junction (CEJ) on the distal side of 
the lower second molar in the panoramic view as 
shown in figure 1. The sagittal cross section at this 

point was used to measure the shortest distance from 
IAN to the outer cortical plate of mandible on both 
sides of mandible as shown in figure 2.

All data were statistically analysed using SPSS 
software, version 23 (SPSS Inc.; IL, USA). t- test 
was used compare the mean bone thickness on the 
right and left sides of mandible within each gender 
group and also to compare the mean bone thickness 
between the two genders. P value of < 0.05 was 
considered significant.

RESULTS
There was a total of 20 male patients with a mean 

age of 46.5± 10.5 years and 24 female patients with 
a mean age of 39.2± 11.2 years. The mean thickness 
of bone buccal to IAN on right side of mandible in 
males was 4.4± 1.20mm while on the left side it was 
4.7± 1.25 mm (figure 3). The difference between the 
sides was not statistically significant p=0.41. The 
buccal bone thickness on the right side in females 
was 3.5±1.01mm while on the left side it was 3.9± 
1.02mm (figure 4). The difference between the two 
sides was statistically not significant p=0.20 Table 1.

We found statistically significant difference in 
the thickness of bone on the right (p=0.012) and 
left (p=0.019) sides of mandible between males and 
females as shown in Table 2.

DISCUSSION
Tracing IAN on CBCT is a reliable method to 

determine its course through the mandible. For the 
purpose of preoperative treatment planning for any 
surgical procedure on mandible it should be done in 
the region where surgery is intended.17,18

Mandibular surgery can be associated with 
complications associated with neurovascular bundle 
such as excessive bleeding from damaged inferior 
alveolar artery and chronic pain of neurogenic origin 
which can affect the quality of life of the patients.19 
Surgical procedures such as dental implant insertion 
and bone grafting prior to dental implants can be 
influenced by anatomic location of IAN within the 
mandible.15 Additionally, one must also be familiar 
with the anatomical variation associated with nerve 
and mandibular canal.17,20 Knowledge of the bone 
thickness between the IAN and the outer cortical 
plate of the mandible is prudent for autogenous 
bone harvest from retromolar area.21 Huang et al22 
reported that the chances of having neurosensory 
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FIG 1: 10mm from CEJ on the distal aspect of second molar

FIG 2: Sagittal view to measure the shortest distance from IAN to outer cortex

FIG 3: Histograms showing bone thickness on right and left sides of males
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FIG 4: Histograms showing bone thickness on right and left sides of females



75

Buccal bone thickness in retromolar area in relation to bone grafting... J Khyber Coll Dentistry, Sep 2021, Vol. 11, No. 3

disturbances after orthognathic surgery on mandible 
increases if the buccal cortical dimensions are less. 
This predisposition has been described previously 
by Yoshioka et al. in numerous reports.23-25

Reich26 described a mean distance of 2.83mm 
from the buccal cortical plate of the mandible to the 
IAN while Misch27 reported a thickness of 4mm from 
the buccal cortex to the IAN. In the present study, the 
mean bone thickness on right and left side in males 
was 4.4±1.20mm and 4.7±1.25 mm while in females 
on right side it averages 3.5±1.01mm while on the 
left side it was 3.9± 1.02mm.

The anatomic location of the IAN also varies in 
buccolingual direction during its course within the 
canal as it runs through the mandible. In the second 
molar region the lateral cortical bone thickness is 
3.4 mm ± 0.9 mm while in third molar and ramus 
it varies between 3.5 mm ± 0.7 mm, and 3.0 mm 
± 1.2 mm (28). This variation was also confirmed 
recently by Valdec et al (15) where the researchers 
reported the buccal bone thickness to be 4mm near 
the mental foramen, 6mm in the mandibular body 
and 3mm in the ramus near the mandibular foramen.
The mean bone thickness on both sides of mandible 
did not vary significantly within each gender group 
in the current study as has been described previously 
in a recent report.15 However, the bone thickness on 
both sides of mandible differed significantly between 
males and females in our study. These results are 
partly consistent with those of Zhao et al,29 Deguchi 
et al,30 and Lim et al31 where authors reported thin 
buccal bone in female but the difference between the 
genders was not significant. Our results may differ 
because of our relatively small sample size and in all 
above mentioned studies measurements were made 
in dentate regions of mandible while we measured 
the bone thickness 10mm distal to second molar. 
On the contrary thick buccal bone in females have 
been reported by Ono et al.32 Preoperative planning 
on CBCT also has limitations which should be 
taken into consideration while planning a surgery 
on lower jaw.17 Velázquez et al33 concluded that on 
average there is a difference of 1.15mm in buccal 
bone thickness when measured on radiological scans 
and on anatomical specimens which should be taken 
into account while planning on CBCT.

CONCLUSIONS
We conclude that within limitations retromolar 

area is a convenient source of autogenous bone as 
there is adequate thickness of bone in males and 
female however, care should be taken in females 
when retromolar area is chosen as a donor site. 
Furthermore, the results of the study highlight the 
significance of CBCT in preoperative planning for 
bone harvest from retromolar area as it provides ex-
act dimension of the cortical bone thickness buccal 
to IAN.
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