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INTRODUCTION

hird molar surgeries are relatively common but
have their own complications.! The common

Objective: The objective of the study was to determine the potential risk of
tooth/root displacement into the soft tissue during the third molar surgery. While
performing third molar surgeries, one of the many complications is displacement
of the tooth into the soft tissues. This can be due perforation of the lingual cortical
bone during surgery or the position of the tooth root which may be close to the
lingual bone.

Materials and Methods: Retrospective samples of 251 patients were collected
who had undergone cone-beam computed tomography (CBCT) for various
reasons. Measurements were performed independently and recorded twice by one
surgeon and one radiologist; the average of the two measurements was calculated
and evaluated using MyRay CBCT.

Results: On the right and the left side, the average distances in males for AL
were 3.31 and 2.96 mm, respectively, whereas in females was found to be 3.98
and 3.56 mm which were statistically significant. On the right and left side, the
average distances in males for RL were 2.03 and 1.78 mm, respectively, whereas
in females, it was 2.41 and 1.99 mm, respectively, with the significant P value in
the right side.

Conclusion: Despite the sample size being of 251 patients, a large number of root
of the third molar (95.62%) were not in contact with lingual cortical bone, but
still practitioner should be careful during surgery as there might be the risk for
displacement of the tooth. The images used were of impacted molar used in this
study and these teeth were not subjected to surgery. Hence, the results can be only
correlated theoretically, i.e., there would be a risk of displacement of the tooth
during extraction.

Keyworbps: Cone beam computed tomography, impaction, lingual cortical plate,
third molar

Various imaging modalities have been done for the
assessment of third molar position before surgery.l'%!!l
Cone-beam computed tomography (CBCT) is one of the

complication of the third molar surgeries is neurosensory
deficits such as lingual nerve paraesthesia and inferior
alveolar nerve injury, infection, trismus, alveolar
osteitis, iatrogenic burns due to high-speed bur, and
hematoma.?® The angulation of the third molar tooth
and the thickness of the lingual cortical bone also
determine the degree of difficulty of the surgeries. In
third molar surgeries, the displacement of the tooth or
tooth root into in the soft tissue spaces is also seen.l’™!
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newer imaging techniques used in dentistry; CBCT is
used by general dentists and specialists to improve the
diagnosis and treatment planning. It helps to visualize
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the structures in three-dimensional planes.["?! Its radiation
dose is lesser than the other radiographic investigatory
procedure.['*13]

With the help of CBCT, we can assess the position of
the third molar with relation to the mandibular canal
and surrounding soft and hard tissue.l'®’ Furthermore,
we would be able to know the amount of bone to be
removed during the surgery.

The present study was done to measure the thickness
of lingual cortical plate and lingual position of lower
third molar roots using CBCT so that to determine the
potential risk of tooth/root displacement during the third
molar surgery.

MATERIALS AND METHODS

The present study was conducted in the Department of
Oral Medicine and Radiology, Kalinga Institute of Dental
Sciences, KIIT University, Bhubaneswar, for a period of
3 months from November 2016 to January 2017. This
study was approved by the Ethics Committee of KIIT
University (KIMS/KIIT/IEC/111/2016) and informed
patient consent form was obtained.

After conducting the pilot study among Bhubaneswar
population of 800,000, the prevalence of mandibular
third molar impaction was found to be 48%. Sample size
was calculated using the formula,

_Zx(Py(-P)
n—T

In the above formula, Z (constant) = 95%, P (percentage
of prevalence) = 0.48, and C (confidence level) = (0.05)%.
After substituting the above values in the formula, we
got the sample size of 251.

CBCT images of 251 impacted lower third molar teeth
were selected randomly and evaluated for this study.
The data were collected from images of patients who
had undergone CBCT imaging for various treatment
reasons such as impacted teeth and dental implants. The
exclusion criteria were cysts in the third molar region,
developing third molars with incomplete root formation,
and ectopic third molars. The CBCT mandibular scans
were acquired using a MyRay Hyperion X9 (field of view
Il em x 8 cm) operated at 85 kV and 12 mA. The slice
thickness was 0.3 mm and the thinly sliced transplanar
images were assessed using the NNT viewer QR srlVia
Silvestrini Verona, 20 37135 Italy.

EVALUATION OF IMAGES

Each measurement was performed independently and
recorded twice by one surgeon and one radiologist who
were very well experienced of oral and maxillofacial

structures. Then, the average of the two measurements
was calculated and evaluated.

The teeth were grouped according to Winter’s
classification, i.e., mesioangular, distoangular, vertical,
and horizontal according to their position in the CBCT
in the panoramic. The other categories under Winter’s
classification were excluded from the study.

Two distances were measured from the tooth

1. AL (the distance from the root apex of the tooth,
which is in the most lingual position, to the lingual
cortical plate) [Figure 1]

2. RL (the distance from the most lingual point on the
apical half of the root to the lingual cortical plate)
[Figure 2]. If the tooth has more than one root, then
the most lingual root is considered.

STATISTICAL ANALYSIS

Comparisons between groups were performed using the
Chi-square test using IBM SPSS Statistics version 20.0.
(SPSS software version 20.0, Armonk, NY: IBM Corp).

RESULTS

The study comprised 251 patients. In this study, there
were 152 males (60.6%) and 99 females (39.4%)
[Table 1]. The median age for men was 34.16 and for
women was 31.08 [Table 1].

The teeth were classified according to Winter’s
classification that is [Table 2] mesioangular (41/251
or [16.33%]), distoangular (8/251 or [3.18%]), vertical
(179/251 or [71.31%]), and horizontal (23/251 or [9.16%]).

The distance was measured from the apex of the third
molar to lingual cortical plate which was named as AL
[Figure 1] and distance from the most lingual point on
the apical half of the root to the lingual cortical plate was
named as RL [Figure 2].

The average distance between root of the third molar
and lingual cortical bone was found to be 3.38 mm. On
the right side, the average distance in males for AL was
3.31 mm whereas in females was 3.98 mm with P =
0.03 which was statically significant. On the left side, the
average distance in males for AL was 2.96 mm, whereas
in females was found to be 3.56 mm with P = 0.038
which was also statically significant [Table 3al].

The average distance from the most lingual point on the
apical half of the root to the lingual cortical plate was

Table 1: Gender of the study participants

Gender Frequency Percentage Median age
Male 152 60.6 34.16
Female 99 39.4 31.08
Total 251 100.0 32.5
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- 0.3mm

Figure 1: The distance from the apex of the third molar to the lingual
cortical bone; AL

- 0.2mm

Figure 2: The distance from the most lingual point on the apical half of
the root of the third molar to the lingual cortical plate; RL

Table 2: Type of impaction of the study participants

Gender Mesioangular Distoangular Vertical Horizontal Total
Male

Frequency (n) 21 4 113 14 152
Percentage of total 8.4 1.6 45.0 5.6 60.6
Female

Frequency (n) 20 4 66 9 99
Percentage of total 8.0 1.6 26.3 3.6 39.4
Total

Frequency (n) 41 8 179 23 251
Percentage of total 16.3 3.2 71.3 9.2 100.0

Table 3a: Comparison of distance from AL/RL for the
third molar impacted - left side

Sex Mean SD P (significant)
Distance from AL~ Male 2.96 1.78 0.038
Female 3.56 1.06
Distance for RL Male 1.78 1.34 0.246
Female 1.99  0.89

SD=Standard deviation

Table 3b: Comparison of distance from AL/RL for the
third molar impacted - right side

Sex Mean SD P (significant)
Distance from AL Male 3.31 1.69 0.03
Female 3.98 1.71
Distance for RL Male 2.03 1.11 0.047
Female 2.41 0.97

SD=Standard deviation

found to be 2.01. On the right side, the average distance
in males for RL was 2.03 mm whereas in females was
2.41 mm with P = 0.047 which was statically significant.
On the left side, the average distance in males for RL
was 1.78 mm whereas in females was 1.99 mm with
P = 0.246 which was statically insignificant [Table 3b].

The total number of the samples was further categorized
according to the thickness of the lingual cortical bone
present, i.e., Type A - some amount of bone present;
Type B - 0 amount of bone present; and Type C - the
tooth present in the soft tissue.

Out of 251 samples, 240 CBCT images showed that some
amount of bone was present lingually, 11 roots showed 0

mm of bone, and there were 0 cases which showed root
present in the soft tissue. The percentage of Type A was
95.62%, Type B was 4.38%, and Type C was 0%.

DISCUSSION

Third molar surgeries have numerous complications, in
which the displacement of tooth or tooth root is one of the
dangerous complications. There are very few cases in the
literature about them. When it occurs, the sites are floor
of the mouth, submandibular,”? and pterygomandibular
spaces.!'"!

The present study revealed that on the right and the left
side, the average distances in males for AL were 3.31 and
2.96 mm, respectively, whereas in females was found to
be 3.98 and 3.56 mm which were statistically significant.
On the right and left side, the average distances in males
for RL were 2.03 and 1.78 mm, respectively, whereas in
females, it was 2.41 and 1.99 mm, respectively, with the
significant P value in the right side.

The position as well as the inclination of tooth in relation
with surrounding bones plays a key role in the surgery.
A thin lingual cortical plate or an already fenestrated
bone along with lingually tilted tooth possesses a risk
for displacement of tooth or the tooth root into the facial
spaces. Apart from this, excessive force by the surgeon
also can cause the displacement of the tooth or the root
into the facial spaces.!'®

CBCT has much more advantages over the conventional
CT scan, low radiation dose, and the images can
be viewed in all the three planes. Other imaging
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techniques cannot provide the accurate relation between
the structures. With the help of CBCT, an accurate
relationship of the inferior alveolar canal and the apices
of the tooth root can be obtained, which cannot be done
by conventional radiographic methods.

In this study, two points were taken to measure the
lingual cortical bone thickness from the mandibular third
molars, one point was taken from the root apex to the
lingual cortical plate, and other was taken from the most
lingual position of the tooth to the lingual cortical plate
as fenestration of the lingual cortical plate may not only
occur from the root apex but also may occur at any point.

A Recent study done by Emes et al. measured the lingual
position of the lower third molar roots using CBCT, in
which they stated the bone thickness ranging from 0.65
to 1.03 mm lingual to the lower third molar which was
evaluated on 32 CBCT images.!"”

The present study result showed 2.01-3.38 mm thickness
of the lingual cortical bone which was evaluated on
251 CBCT images. The actual bone thickness might be
thinner than the average measurements made on the basis
of the CBCT images; considering the conclusions stated
by Emes et al. This difference seen was probably due to
random sample selection.

Many factors play a role that affect the distance between
roots of the third molar and lingual cortical plate like
an undercut present on the lingual which is an anatomic
property.?”! The presence of undercut was not considered
in the present study.

In a study done by Braut et al.?! on buccal and lingual
bone thickness in posterior mandible, he found that the
buccal bone thickness increased in the molar region
when compared to premolar region, but no significant
difference was found in the lingual region.

LiMITATIONS

The images used were of impacted molar, and these teeth
were not subjected to surgery. Hence, the results can be
correlated only theoretically that there would be a risk of
displacement of the tooth during extraction.

STRENGTH

this is one of the rare studies and had not been reported
earlier among Bhubaneswar population.

CONCLUSION

Despite the sample size being of 251 patients, a large
number of root of the third molar (95.62%) were not in
contact with lingual cortical bone, but still practitioner
should be careful during surgery as there might be the
risk for displacement of the tooth.
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