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A b s t r ac t
Aim: To assess the position of lingula and course of the inferior alveolar canal after sagittal split ramus osteotomy (SSRO) in dry human mandible.
Methodology: Sagittal split ramus osteotomy was performed on both right and left sides of 20 adult dry mandibles. Position of lingula was
assessed with a digital vernier caliper, course of the nerve in the canal was evaluated through radiographs, and location of canal was assessed
on the right and left sides of mandibles. The results were tabulated and statistically analyzed using paired t-test and Chi-square test.
Results: Position of lingula from anterior border of mandible varies between right and left sides of mandible which was statistically significant
(p = 0.04). Curved course of canal was found in majority of the dry mandible—80% (right side) and 70% (left side). Location of canal after split
was found to be on the distal segment—80% (right side) and 55% (left side).
Conclusion: The significant finding of the study was that the position of lingula from the anterior border of ramus between right and left sides of
mandible is not constant. Reference distances for surgery based on age and ethnicity can be formatted with future studies on similar guidelines.
Clinical significance: The variations in position of lingula between right and left sides of the mandible and the ethnic variations have to be
kept in mind as they can act as a reference point for performing the SSRO. Course and location of nerve in canal have to be taken into account
during surgery as they are important factors in determining paresthesia.
Keywords: Inferior alveolar nerve, Mandibular canal, Sagittal split ramus osteotomy.
World Journal of Dentistry (2022): 10.5005/jp-journals-10015-2101

Introduction

1–3

Sagittal split ramus osteotomy is the most common technique
used for correction of mandibular deformities.1 This osteotomy
was first described by Obwegeser and has been modified by
Dalpont et al.2 This versatile technique can be used for correction of
asymmetries of mandible in anteroposterior, vertical, and transverse
dimensions. Single-stage procedure, broad bony interface, minimal
stripping of surrounding muscles, and its versatility in rectification
of asymmetries in all three planes of mandible have made this
technique the most favorable among maxillofacial surgeons.2
Sagittal split ramus osteotomy is a technique sensitive
procedure which starts in the lingual cortex of mandible above
lingula, proceeds towards anterior border of ramus and inferior
border of mandible through buccal cortex between first and
second molars. Though various intraoperative complications like
hemorrhage, bad splits, and improper alignment of proximal and
distal fragments have been reported in literature, one of the major
limitations remains paresthesia due to nerve injury. As per review
of literature, immediate postoperative sensory impairment can
range from 49 to 100%.2–4
Lingula is a tongue-shaped projection on the medial side of the
mandible. It forms a definitive bony landmark while doing SSRO and
during inferior alveolar nerve block.5 Sagittal split ramus osteotomy
involves splitting of the mandible and the exact pattern of cut on the
lingual side is difficult to predict due to loss of visualization. Injury
to the nerve can occur during the medial osteotomy cut adjacent
to lingula as the nerve enters the mandibular foramen and during
splitting of the mandible during SSRO.

Inadequate knowledge about position of lingula can result in
damage to the vital structures related to it. Therefore familiarity
about the position of the lingula and course of the nerve along
the canal becomes paramount for a maxillofacial surgeon, an
implantologist, and also for a dental surgeon. Structural localization
of lingula will in turn reduce the incidence of inferior alveolar nerve
injury while performing SSRO and also ensure adequate bone
thickness on all sides of osteotomized segment which helps in
preventing bad splits.
Location of mandibular lingula is variable among different
races and within ethnicity have been already reported by various
authors in the literature.6,7
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Evaluation of Lingula & Inferior Alveolar Nerve during Ramus Osteotomy
Variation in height of lingula in adult mandible among East
Indian ethnic origin has been described by Nicholsan et al.6 Alves
et al. have also noted that the lingula occupies more anterior portion
of mandible in American Indian males.7 Such studies pertaining
to South Indian population are limited. Hence, this study aims to
ascertain the distance of lingula from its anterior, posterior, and
inferior border of mandible and course of inferior alveolar nerve
through simulating SSRO in the dry human mandible belonging
to the South Indian population.

To evaluate the course of the nerve and location of the canal,
all the mandibles were osteotomized and split in a standardized
manner according to Epker et al. modification by a final year
postgraduate student under the supervision of a faculty member.
After completion of the osteotomy split, a 26 gauge wire was passed
through the canal and 2D panoramic assessment was done. The
course of the nerve and location of canal in the split mandible were
traced based on the description given by Anbiaee et al. and Shaik
et al., respectively as described below in Table 1.8,9

M e t h o d o lo g y

Course of the Nerve8 (Fig. 2)

The study was carried out in Vinayaka Mission’s Sankarachariyar
Dental College (VMSDC), Salem, Tamil Nadu. Twenty adult dry
human mandibles with the age ranging between 35 and 45 years
and male:female ratio being 6:1 were selected randomly for
the study purpose and obtained from Department of Anatomy,
Vinayaka Mission’s Kirupananda Variyar Medical College, Salem,
Tamil Nadu. These dry mandibles had empty sockets and acrylic
teeth were placed in those sockets to simulate bilateral sagittal split
osteotomy (BSSO) cuts. The study was approved by Institutional
Ethical Committee of VMSDC.
Mandibles were soaked in a drum of water overnight before
performing SSRO on both right and left sides to avoid bone dust
particles in the room air during the osteotomy.
Osteotomy cuts were made by two final year postgraduate
students under the guidance of a faculty in a standardized manner.
The position of the lingula on both right and left sides was measured
in millimeters from anterior, posterior, and inferior border of ramus
using a digital vernier caliper as described by Phalguni et al.6 (Fig. 1).

Fig. 1: The position of the lingula on both right and left sides were
measured in millimeters from anterior, posterior, and inferior border
of ramus

Type I—canal course has a straight path at the same level as the
mental foramen (score 1).
Type II—canal course has a curve (score 2).
Type III—canal course has a forward path and then runs up to reach
the mental foramen with a sharp ascent (score 3).

Fig. 2: Orthopantomogram of the sectioned dry mandible depicting
the course of canal—straight path of canal in first row and curved path
of canal in second and third row

Table 1: Distance of the lingula in relation to anterior, posterior, and inferior border of ramus

Description

Anterior
border—
right side

Anterior
border—
left side

Mean
Lower limit
Upper limit

17.2735
15.2416
19.3054

19.3160
17.4694
21.1626

Standard
deviation

4.34164

3.94564

Overall

Posterior
border—
right side

Posterior
border—
left side

18.2948
16.9440
19.6455

15.7550
13.8681
17.6419

14.6235
12.6644
16.5826

4.22344

4.03165

4.18599

Overall

Inferior
border—
right side

Inferior
border—
left side

Overall

5.1893
13.8790
16.4995

29.6850
28.3112
31.0588

29.5250
27.9509
31.0991

29.6050
28.6082
30.6018

4.09678

2.93532

3.36341

3.11695
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The location of the canal was divided into proximal, distal,
and midsplit and further subdivided based on the presence or
absence of the bone over the canal. The scores were given as shown
in Table 2.

Location of the Canal in the Split9 (Fig. 3)
Inferior alveolar canal lies on proximal side—score 1 (Fig. 3A).
Inferior alveolar canal lies on distal side—score 2 (Fig. 3B).
Midsplit—score 3 (Fig. 3C).
The results were tabulated and statistically analyzed using
paired t-test and Chi-square test. As the values of the first three
parameters—distance of anterior, posterior, and inferior border
of ramus, from the lingula, followed normal distribution, it was
decided to do a parametric test—paired t-test to assess the position
of lingula from all the three borders. p < 0.05 was considered to be
statistically significant as shown in Table 3.

R e s u lts
The results with respect to distance of lingula from anterior,
posterior, and inferior border of mandible, course of the nerve, and
location of canal after the split were summarized below.
The mean distance of lingula from anterior border of ramus
was 17.3 ± 4.3 mm [95% confidence interval (CI): 15.2–19.3 mm]
and 19.3 ± 3.9 mm (95% CI: 17.4–21.1 mm) on the right and left
sides, respectively and this difference was statistically significant.
p = 0.04 (p < 0.05). The mean distance of lingula from the posterior
border of ramus was 15.7 ± 4.03 mm (95% CI: 13.8–17.6 mm) on
the right side and 14.6 ± 4.18 mm (95% CI: 12.6–16.5 mm) on the
left side and their differences were not statistically significant

(p = 0.24). Mean distance of lingula from lower border of mandible
was 29.68 ± 2.93 mm (95% CI: 28.3–31.05 mm) and 29.5 ± 3.36 mm
(95% CI: 27.95–31.09 mm) on right and left sides, respectively and
their differences were not statistically significant (p = 0.82).
Canal with a curved course was the most common pattern
found in the 20 dry human skulls. Sixteen out of 20 (80%) and
14 out of 20 (70%) canals on right and left sides, respectively had
a curved course. The difference between right and left sides was
not statistically significant (p = 0.34).
Location of canal after split was observed. Canal was found to
be on the distal segment in 80% of right side and 55% of left side
of the mandible, respectively. But the values were not statistically
significant (p = 0.11).
Distance of lingula from anterior border of ramus is useful for
the surgeon to give medial cut of BSSO. In our study, the position
of lingula differed from anterior border of ramus when compared
between right and left sides of the mandible and this difference
was statistically significant. The operating surgeon has to keep
the above finding in mind that both right and left sides are not
mirrored images.
Course of inferior alveolar nerve in the canal was predominantly
found to be curved in our study and this knowledge is important
not only for an orthognathic surgeon but also for an implantologist.
Procedures like surgical removal of third molar and root canal treatment
can also get influenced by the course of the nerve in the canal.
Relation of the inferior alveolar nerve was also evaluated after
splitting of the mandible. The nerve was located on the distal
side on the right (80%) and left (70%) sides in this sample. The risk
of nerve injury was proved to be minimal when the nerve gets
positioned on the proximal side.

Table 2: Canal course as depicted by cone-beam computed tomography image of the sectioned dry mandible
Side

Straight course

Curved course

Forward path with sharp
accent

Right
Left

1 (5%)
4 (20%)

4 (20%)
14 (70%)

3 (15%)
2 (10%)

Total

5 (12.5%)

30 (75%)

5 (12.5%)

Total
0.344

Figs 3A to C: (A) Location of the canal in the split—inferior alveolar canal lies on proximal side; (B) Location of the canal in the split—inferior
alveolar canal lies on distal side; (C) Location of the canal in the split—midsplits
Table 3: Relation of the canal with regards to the mandibular split
Side

Proximal segment

Right
Left

4 (20%)
6 (30%)

Total

10 (25%)

560

Distal segment

Midsplits

Total

16 (80%)
11 (55%)

0 (0.0%)
3 (15%)

0.115

27 (67.5%)

3 (7.5%)
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Discussion
The distance of the lingula from the borders of mandible can vary
based on age and ethnicity.10 Due to its close association with
inferior alveolar nerve, knowledge about its position is important
for the operating surgeon.11
When the values of the study are compared with studies done
with other population, differences were found. The mandibles
of our study are from southern part of India and the distance of
lingula from the anterior, posterior, and inferior border of mandible
was found to be less when compared to the studies done by
Jansisyanont et al. and Suwadee et al. in Thailand.12,13
When the results of this present study were compared with
Turkish population done by Senel et al., it was found that the
distance of lingula from anterior border of mandible showed
similarity—18.3 vs 18.5 mm, but with respect to posterior (15.15 vs
16.9 mm) and lower border of ramus (29.59 vs 38.3 mm), the values
were on the higher side for the Turkish population.10
It is interesting to note that, within India, these variations
exist between North and South Indian population. Analysis
done by Samanta and Kharb in North Indian population showed
variation in the distance of lingula from anterior border (20 ± 2.4 vs
18.3 ± 4.1 mm) and similarity with posterior border of mandible
(15 ± 2.7 vs 15.1 ± 4.1 mm).14
On comparison with a study done by Padmavathi et al. in
Bengaluru (Karnataka), the distance of lingula was on the higher
side in all aspects—from anterior border 18.3 vs 21.3 mm, posterior
border 15.15 vs 19.6 mm, and lower border 29.59 vs 36.05 mm.15 But
the values of this study were in sync when compared within the
same state—Tamil Nadu done by Sophia et al.11 The operating
surgeon needs to remember that position of the lingula varies not
only based on the age but also the ethnicity.
In our study, on radiographic tracing, majority (80%) were
found to have a curved course which coincides with the findings
of Anbiaee et al.8 Inferior alveolar nerve injury was the common
complication after BSSO. Nerve injury during BSSO is possible
during medial cut and splitting of the mandible. Location of the
canal is important since the most common complication after SSRO
is paresthesia due to inferior alveolar nerve injury.2
According to Aarabi et al., one of the important factors which
affect splitting of mandible was the buccolingual thickness of the
retromandibular area and ramus at the level of the lingula and
the distance between the sigmoid notch and the inferior border
of the mandible.16 Thinner buccolingual width of ramus can be
associated with bad splits during SSRO and should be dealt with
caution. The limitation of this study is a small sample size but could
be a pilot study for further prospective studies. A clinical study
could be done on the same basis to prove the findings of this study.

C o n c lu s i o n
In this article, an attempt is made to evaluate the distance of the
lingula in dry mandibles. Distance of lingula from its anterior border
varies between its right and left sides, course of the canal was
predominantly found to be curved, and relation of canal was found
to be on the distal side in majority of dry mandibles. Our findings

correlate with similar studies done in the same geographic region.
However, further multicentric studies are needed to extrapolate
our results.
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