
Introduction
Mandibular lingula (lingula of the mandible) is a remark-
able, sharp bony projection located on the medial aspect of
the ramus of the mandible to which the sphenomandibular
ligament is attached.[1] The lingula forms the orifice of
mandibular foramen (MF), also known as inferior alveolar
foramen. MF transmits the inferior alveolar neurovascular
bundle to the mandibular canal. The inferior alveolar nerve
(IAN) provides the sensory innervation of pulps of all
mandibular teeth, the lower lip and skin over the chin.

IAN is prone to injury during various surgical inter-
ventions of the mandible such as sagittal split ramus

osteotomy, post-traumatic reconstruction, tumor resec-
tion. These complications may cause psychological and
social impairment leading a significant decrease in
patients’ quality of life.[2] In this regard, the lingula serves
as a reliable anatomical landmark for identifying the
location of MF to prevent complications related with
IAN damage when performing above-mentioned surger-
ies (Figure 1). Furthermore, precise determination of
MF is obligatory for surgical treatment of IAN-related
neuralgia and inferior alveolar nerve block anesthesia
which is essential for most dental procedures in
mandible.[3]
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Abstract

Objectives: The aim of this study was to determine the morphology and location of mandibular lingula in relation to the
surrounding structures in adult mandibles to provide data that can be used during oral and maxillofacial procedures. 

Methods: This study was performed on 50 dry adult mandibles of Turkish population. The shape of the lingula was examined
bilaterally and classified into four types. Osteometric measurements were performed on both sides using a digital caliper.
Statistical analysis was performed to determine the differences between right and left side measurements. 

Results: The most frequently encountered shape of lingula was triangular type (42%). The assimilated type was not observed
among the mandibles studied. The mean distance between the lingula and the anterior border of the ramus of the mandible
and between the lingula and the posterior border of the ramus of the mandible was measured as 16.86±2.73 mm and 14.7±1.6
mm, respectively. The mean height of the lingula was measured as 11.92±2.03 mm. No statistically significant differences were
observed between the right and left side measurements for any parameters.

Conclusion: The findings of present study may be used for various oral and maxillofacial surgical procedures and help sur-
geons in avoiding inferior alveolar nerve injury during mandibular osteotomies.
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Considering the fact that metric characteristics of
mandible vary among ethnic groups, several studies have
been performed to better understand the morphology
and anthropometric location of lingula on different pop-
ulation.[4–6] Although two studies have attempted to
investigate the morphology of lingula using cone beam
computed tomography (CBCT) data, there is scant
information regarding Turkish population.[7,8]

The aim of this research was to determine the mor-
phology and location of mandibular lingula in relation to
surrounding structures in dry adult mandibles of Turkish
population for to provide data that can be used during oral
and maxillofacial procedures.

Materials and Methods
This study has been performed on 50 dry adult mandibles
belonging to Anatolian people of unknown sex and age
obtained from the bone collection of Department of
Anatomy, Faculty of Medicine, Akdeniz University to
determine the different shapes and positions of the lingula.
This study was conducted with the permission taken from
the local ethics committee of the University (Approval
number: 70904504/287).

The shape of the lingula was examined bilaterally and
classified into four types including triangular, truncated,
nodular and assimilated lingula, as previously reported by
Tuli et al.[6] (Figure 2).

Osteometric measurements were performed on both
sides using a digital caliper with following parameters
(Figure 3):
• Horizontal distance between the anterior border of

ramus of mandible and the anterior rim of mandibular
foramen (A),

• Horizontal distance between the posterior rim of
mandibular foramen and the posterior border of ramus
of mandible (P),

• Vertical distance between the alveolar socket of second
mandibular molar tooth and the superior rim of
mandibular foramen (H).
The horizontal distances were measured parallel to the

occlusal plane of the molars, whereas the vertical distances
were measured perpendicular to the occlusal plane of the
molars. 

Statistical Analysis

The classification of the lingula shapes was described in
numbers and percentages. The data regarding all distances

Figure 1. Schematic illustration of the formation of mandibular foramen
by lingula and transmission of the inferior alveolar neurovascular bundle
(yellow line). Red lines represent the borders of bone cut in sagittal split
ramus osteotomy.

Figure 2. Different types of lingula; (a) triangular, (b) nodular, (c) truncated.

a b c
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studied was organized with descriptive statistics such as
means, standard deviation (SD) and percentage distribu-
tions. The normality of the data was assessed using the
Shapiro-Wilk test. The mean values of the right and left
sides were compared using t-test (differences were consid-
ered significant at p<0.05) with the statistics software IBM
SPSS Statistics for Windows (Version 22.0,IBM Corp.
Armonk, NY, USA, released 2013).

Results
The most frequently encountered shape of lingula was tri-
angular type. The triangular lingula was present totally in
42 sides (42%) and in 14 mandibles (28 sides) it was pres-
ent bilaterally. The unilateral assessment showed that 9 of
triangular lingula occurred on the right side and 5 on the
left. The truncated type was found totally in 28 sides
(28%) and in 9 mandibles (18 sides) it was present bilater-
ally. Four of the unilateral truncated lingula were on the
right side and 6 on left. The nodular lingula were noticed
totally on 30 sides (30%). In 10 mandibles (20 sides) it was
bilaterally present. Four of the unilateral nodular lingula
were on the right side and 6 the on left. The assimilated
type was not observed among the mandibles studied
(Table 1).

The height and distance of lingula from anterior and
posterior borders of ramus of mandible is shown in Table
2. The mean distance between the lingula and the anterior
border of ramus of mandible (A) was 16.86±2.73 mm, and
it was 16.72±2.57 mm on the right side and 16.99±2.9 mm
on the left side. No statistically significant difference was

Figure 3. Outline of the points and distances measured on the
mandibles. 

Table 1
Distribution lingula by shapes and sides.

Shape of lingula Bilateral Right side Left side Total 

Triangular 14 (42.42%) 5 (14.7%) 9 (26.47%) 42 (42%)

Truncated 9 (27.27%) 6 (17.64%) 4 (11.76%) 28 (28%)

Nodular 10 (30.3%) 6 (17.64%) 4 (11.76%) 30 (30%)

Assimilated 0 0 0 0

Table 2
Descriptive data regarding the measurements of the height (H) and distances between anterior (A) and posterior (P) 

borders of ramus of mandible to lingua.

n Min. (mm) Max. (mm) Mean±SD (mm) Shapiro-Wilk test 

A-right side 50 11.54 23.8 16.72±2.57 .573

A-left side 50 11.25 25.58 16.99±2.9 .705

A-total 100 11.25 25.58 16.86±2.73 .248

P-right side 50 11.35 17.74 14.85±1.53 .167

P-left side 50 11.35 17.3 14.55±1.67 .073

P-total 100 11.35 17.74 14.7±1.6 .098

H-right side 50 9.89 13.61 11.75±1.86 .31

H-left side 50 10.03 13.95 11.99±1.96 .122

H-total 100 9.89 13.95 11.92±2.03 .271
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found between the right and left side measurements
regarding A values (p=0.623) (Table 3). The mean distance
between the lingula and the posterior border of ramus of
mandible (P) was 14.7±1.6 mm, and it was 14.85±1.53 mm
on the right side and 14.55±1.67 mm on the left side.
Similarly, B values did not show significant difference
between the right and left sides (p=0.387) (Table 3).

The mean height of the lingula (H) was 11.92±2.03
mm and it was 11.75±1.86 mm on the right side and
11.99±1.96 mm on the left side (p=0.542).

Discussion
Lingula is a critical clinical landmark for identification of
mandibular foramen from which inferior alveolar neu-
rovascular bundle enters to mandibular canal. It serves as a
main reference point for determining osteotomy lines in
various orthognathic procedures especially in sagittal split
ramus osteotomy to preserve the inferior alveolar nerve.[9,10]

A thorough knowledge on the shape and morphometry of
the lingula is of great importance for success and safety of
the mandibular surgeries and also for inducing inferior
alveolar nerve block in various dental treatments involving
mandibular teeth.[11] Although a considerable amount of
studies have been conducted on lingula anatomy, studies
on different populations are still necessary due to the vari-
ation of morphological and morphometric properties of
lingula among different ethnic groups.

Morphological types of the lingula was first described
by Tuli et al. as triangular, nodular, truncated and assimi-
lated.[6] According to their classification, triangular type
had a wide base and a narrow rounded or pointed apex,
while nodular type was of nodular shape and of variable
size. Truncated type had a quadrangular top and assimilat-
ed type was completely incorporated into the ramus. 

To date, several studies have been performed reporting
various distribution and frequency of shapes of lingula
across different population and ethnic groups. In a study
on 165 dry adult mandibles of Indian origin, Tuli et al.,[6]

reported that the most common type was triangular
(68.5%), followed by truncated (15.8%) and nodular

(10.9%) types and the least was assimilated (4.8%).
Similarly, Gupta and Pandey[12] reported that the incidence
of triangular lingula was 50% and truncated type was
33.82%, while nodular type lingula was 11.76% and
assimilated type was 2.9% in an Indian population. In
another study on Indian population, it was reported that
47.67% of lingula had triangular shape, 27.97% were
nodular, 13.69% were assimilated and 10.71% were trun-
cated.[13] In a study on a Brazilian population, Lopes et al.[14]

found that the triangular shape was the most common and
assimilated type the least common variety of shape of the
lingula. Another study by Kositbowornchai et al.[5] exam-
ined 72 dry adult mandibles of Thai origin and found that
the truncated shape was observed as the most common
shape (47.2%), followed by the nodular (22.9%), triangu-
lar (16.7%) and assimilated shapes (13.2%).

Regarding Turkish population, we were able to find
two studies evaluating morphology of lingula using
CBCT images. One of these studies included 63 patients
and the authors reported that the most frequently encoun-
tered shape was the nodular type (32.5%) and the second
was the assimilated (26.2%), followed by triangular
(22.2%) and truncated (19%) types.[8] They also reported
that bilateral shape (76%) was found more often than the
unilateral shape (24%).[8] The other study by Sekerci and
Sisman,[7] it was reported that the most common shape was
the nodular type (51.2%) and the least common was the
assimilated type (2.7%) while truncated and triangular
varieties were present in 32% and 14.1% of the
mandibles, respectively.[7] In accordance with Senel et al.,[8]

they found that the bilateral shape (79.4%) was more
often than the unilateral one (20.6%). In contrast to Senel
et al.[8] and Sekerci and Sisman,[7] the current study
revealed that the most common type was triangular type
(42%), followed by nodular (30%) and trunculated (28%),
while assimilated type was not observed in the mandibles
examined. 

Morphometric characteristics of lingula have been
studied by many researchers by measuring the height and
distance of lingula from various mandibular landmarks.

Table 3
Comparison of height of lingula and distance of lingula from anterior and posterior border of the ramus between right and left sides.

Groups Mean±SD (mm) SE mean t df Sig. (2-tailed) 

A-right & A-left -.2706±1.65271 .23373 -1.158 49 .253

P-right & P-left .2924±1.49032 .21076 1.387 49 .172

H-right & H-left .23512±1.47893 .22745 1.219 49 .311
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Jansisyanont et al.[15] examined 92 dried Thai mandibles
and reported mean the height of lingula as 8.2±2.3 mm.
Another study by Woo et al.[16] on Korean population, the
height of the lingula was found to be 10.51±3.84 mm.
Furthermore, in one other study on 80 dried adult human
mandibles of Indian population, Nicholson et al. reported
the height of lingula on right side, 8.6±4.7 mm and left
side, 9.1±5.7 mm.[17] In a CBCT study by Sekerci and
Sisman on a Turkish population, height of the lingula was
measured as 8.03±1.73 mm on the right side and 7.82±1.79
mm on the left side.[7] The height of the lingula in the pres-
ent study was consistent with previous findings, which was
11.75±1.86 mm on the right side and 11.99±1.96 mm on
the left side.

In a study by Samanta et al.,[3] the mean distance of lin-
gula from the anterior border of ramus of mandible was
measured as 20±2.4 mm on Indian population. Likewise,
Jansisyanont et al.[15] reported the anterior distance of lin-
gula as 20.6±3.5 mm in a Thai population. In another
study on Korean population, Woo et al.[16] found the mean
anterior distance of lingula as 18.6±2.5 mm, which was
similar to Sekerci and Sisman’s[7] findings indicating a
mean distance of 16.77±2.74 mm in a Turkish population.
In the current study, the mean distance from lingula to the
anterior border of ramus of mandible was measured as
16.71±1.88 mm on the right side and 16.99±1.94 mm on
the left side. 

When it comes to posterior localization, Woo et al.[16]

reported the mean distance of lingula from the posterior
border of ramus of mandible as 16.1±3.5 mm on 20 dry
mandibles from a Korean population. In a study on a
Thai population, Kositbowornchai et al.[5] found the
mean posterior distance of lingula as 15.4±1.9 mm on 72
dry mandibles. In another study on Thai population,
Jausisyanont et al.[15] examined 92 dry mandibles and
reported that the posterior distance of lingula as 18±2.6
mm. On the Turkish population, Sekerci and Sisman[7]

found a distance of 13.02±2.31 mm from the posterior
border of the ramus of mandible to the lingula. The dis-
tance of lingula from posterior border of ramus of
mandible in the present study was consistent with previ-
ous findings, which was found to be 14.85±1.25 mm on
the right side and 14.55±1.43 mm on the left side.

Conclusion
The present study contributes to current knowledge on
morphologic and morphometric characteristics of the
mandibular lingula in a Turkish population. The most
common shape encountered in this study was triangular
lingula. The mean height of the lingula was 11.9 mm.

The lingula was located at a mean of 16.9 mm from the
anterior border of the ramus of the mandible, and 14.7
mm from the posterior border of the ramus of theb-
mandible. The findings of present study may be useful
for various oral and maxillofacial surgical procedures and
help surgeons in avoiding inferior alveolar nerve injury
during mandibular osteotomies. 
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