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Abstract

Background: Lingula is a sharp bony projection located on the medial aspect of ramus of
mandible. It is very closely related to the mandibular foramen and inferior alveolar nerve and
vessels. Lingula directs oral and maxillofacial surgeons to locate inferior alveolar nerve to
provide anesthetic block during dental procedures.

Objectives: Lack of precise knowledge on varying shapes of lingula in different population
might be a cause for surgical failures. The aim of this study was to determine the morphology
of mandibular lingula in relation to the surrounding structures in adult mandibles to provide an
image that can be used during dental, mandible reconstructive surgeries and in neurosurgery
treating trigeminal neuralgia.

Materials and Methods: The study was conducted on 50 adult dry human mandibles (100
sides) in the department of anatomy, Geetanjali Medical College & Hospital, Udaipur,
Rajasthan. The different shapes of lingula were observed by the classification given by Tuli et
al.

Results: Different shapes of lingula noted were truncated, triangular, assimilated and nodular
type. The triangular, truncated, nodular and assimilated shape of the lingula was noticed in
51%,21%,18%and 10%.respectively.

Conclusion: The lingula is a very important landmark where mandibular foramen has to be
identified in procedures, such as inferior alveolar nerve block, bilateral sagittal split ramus
osteotomy and for excision of nerves in facial neuralgia, and in mandible reconstruction
surgeries. Variations occur in the anatomical structure of lingula , a surgeon should have keen
understanding of such morphological changes to avoid any damage to the associated blood
vessels & nerves of this region while anaesthetizing the area or performing mandibular arch
surgeries. Different types of lingula can serve as important & useful anthropological marker.
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Introduction

Lingula of the mandible is a prominent, attached. [1] Lingula was first described by
sharp bony projection located on the medial Johannes — Baptist as ‘spix ossicle’ in 1815.
aspect of the ramus of the mandible to Lingula can be palpated through oral
which the spheno-mandibular ligament is mucosa. In edentulous subjects, lingula is
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situated in higher position as compared to
subjects having teeth.[2]The lingula forms
the orifice of mandibular foramen from
where the inferior alveolar nerve and
vessels traverse the mandibular canal. The
inferior alveolar nerve provides the sensory
innervation to the pulp of mandibular teeth,
the lower lip.[3] In about 50% of adults,
lingula forms half to two-thirds of the wall
of mandibular foramen and mylohyoid line
begins from the posterior border of the
lingula and its provides attachment to
sphenomandibular ligament.[4,5]

Lingula acts as an important landmark for
identifying the site for injection of local
anaesthetics during oral and maxilla-facial
surgical procedures or for excision of nerve
for facial neuralgia.[6-7] .

Nearly 10-15 % of failure rates of inferior
alveolar nerve block may be due to
structural  variations of the lingual
Considering the fact that metric
characteristics of mandible are among
ethnic groups, several studies have been

coronoid process
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performed to better understand the
morphology and anthropometric location of
lingual on different population.[8-10]
Nicholson reported variations of height and
shape of lingula upon examination of adult
mandible of East Indian ethnic origin.[9]
Hollinshead in 1962 [11] illustrated the
truncated shape of lingula, Berkovitz et al.
in1978 [12] illustrated the nodular shape
and Morgan et al in 1982[13] illustrated the
assimilated shape

Tuli et al studied adult mandibles of Indian
origin and first described different
morphological shapes of lingula as
triangular,  truncated, nodular  and
assimilated types [14].

The aim of this research was to identify and
determine the morphology of mandibular
lingula in relation to surrounding structures
in dry adult mandibles of population of
South West Rajasthan in the region of
Udaipur to provide data which can be used
during mandible reconstructive and oro-
facial surgeries.

mandibular notch

condylar process

lingula

mandibular foramen

mylohyoid groove

Figure 1: The medial surface of mandible showing lingula

Material and Method:

The study was an institution based
observational study carried out in the
department of anatomy in Geetanjali
Medical College and Hospital, Udaipur,
Rajasthan to determine the different shapes
of the lingula. The study materials were
done on 50 dry adult human mandibles with

full ossification. The age and gender of the
same could not be acertained. The
mandibles showing any gross deformity
was rejected as  unsuitable  for
morphological evaluation. Ethical approval
was not obtained as study involved dry
bones only. The shapes of the lingual were
observed meticulously by naked eye
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examination. Digital photographs were
taken using optimal transmitted light for all
morphological analysis. The shapes of
lingula were noted as per the classification
given by Tuli et al.[14]

A. Triangular — The lingula has a wide base
and narrow rounded or pointed apex and
apex being directed postero- superiorly i.e.,
towards condyle or towards posterior

e-ISSN: 0975-1556, p-ISSN: 2820-2643

border of ramus of mandible was classified
as triangular. (Fig 2)

B. Nodular: The whole lingula is merged
into the ramus of mandible except the apex
(Fig 3)

C. Truncated: The lingula  with
quadrangular apex with superior, inferior
and posterior borders. (Fig 4)

D. Assimilated: Lingula is completely
merged with ramus of mandible. (Fig 5)

Figure 3: Nodular lingual
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The different shapes of lingula observed in
this study has been summarised in table 1.
The most common type of lingula observed
in present study was triangular (51%),45%
observed bilaterally and 6% unilaterally.
The second most common type of lingula is
nodular in about 21% of cases, showing
bilateral and unilateral nodular shape in
19% and 2% respectively.

Figure 4: Truncated Iingula

Among this population 18% of lingual
were truncated in shape and showed 12%
bilateral and 6% unilateral presentation.
Remaining lingula were of assimilated
pattern10%, showing  bilateral and
unilateral patterns in 8% and 2%
respectively.

Figure 5: Assimilated type
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Table 1: Variations in shape of lingula observed on dry mandibles

S.No | Shape of lingula | Bilateral Unilateral Total Percentage
presentation | presentation %
Right | Left
1 Triangular 45 4 2 51 51%
2 Nodular 19 1 1 21 21%
3 Truncated 14 3 1 18 18%
4 Assimilated 06 2 2 10 10%
Total 84 8 8 100
Discussion and racial groups as our country is full with

The lingula is a small tongue shaped bony
projection attached at the anterior margin of
mandibular foramen present on the medial
surface of the ramus of mandible. [1] The
spheno-mandibular ligament is attached at
one end to the lingula & another end to the
spine of sphenoid.[2] The
sphenomandibular ligament, spine of
sphenoid, the and the part of the mandible
having the lingula have a common origin
from the Meckel’s cartilage of first
branchial arch[3-4].

Lingula serves as an important clinical
landmark for identification of mandibular
foramen from where inferior alveolar
nerves & vessels enter into the mandibular
canal. It serves as an important reference
point for determining the entry point of
needle in various dental and mandible
reconstructive surgeries and in
neurosurgeries related to trigeminal
neuralgia to preserve the inferior alveolar
nerve. [5-6].

A clinical expertise and accurate
knowledge of bony anatomy on the lingula
morphology is for delivering of regional
anesthesia &  fruitful = mandibular
surgeries.[7-9] .

Although a vast amount of studies have
been conducted on morphometry of lingula.

Need of such studies are still required to be
done on different races, due to the variation
of morphological and morphometric
properties of lingula among different ethnic

ethnic as well as geographical diversity.

Previous studies reported the anatomical
variations in lingula. Some literature
describes the shape of the lingula to be
triangular [10], truncated type was
described by Hollinshead [11], nodular by
Berkovitz et al.[12] & assimilated type by
Morgan et al.[13].

Tuli et al in 2000 [14] done a study on 165
dry adult mandibles of Indian origin

reported triangular lingula, truncated,
nodular and assimilated shape in
68.5%,15.8%, 10.9% and 4.8% of

mandibles respectively.

According to Devi R et al[15] the most
commonly found types of lingula were
truncated and nodular.

Kositbowornchai et al study 2007 [16]
onnl44 dry mandibles of Thai population
reported truncated (47%) to be the
commonest lingula type followed by
nodular, triangular and assimilated in 23%,
17% and 13% respectively. Similarly,
Jansisyanont et al 2009 [17] evaluated 92
Thai cadavers and revealed truncated
lingula in 46.2% cases. The incidence of
triangular, nodular and assimilated lingula
shapes were 29.9%, 19.9% and 4.3%
respectively.

Lopes et al 2010 [18] conducted a study on
80 dry mandibles of Brazilian adults
concluding triangular shape of lingula to be
41.3%, truncated in 36.3%, nodular in
10.5% and assimilated in 11.9% of the
cases.
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Samanta et al [19] reported the most
prevalent shape of lingula was triangular
and the least prevalent shape of lingula was
assimilated type. Varma et al [20] their
study shows nodular lingula in 42%,
truncated in 29 %, triangular in 13 %,
assimilated in 6 % and M shaped in
4%.[20].

According to the Khan [21] Triangular
shape lingula is more common in males
(59.25%).

The least common type in males is nodular
(4.5%) and in females is assimilated (0%).

The truncated type is almost twice as
common in males (6%) than females
(3.5%).

Nirmale et al[22] reported the most
common shape of lingula was triangular
and the least prevalent shape of lingula was
truncated type.

Gite et al[23] studied location and the
distance of lingula on radiograph.

The present study also noted that triangular
shape of lingula to be the prevalent one &
nodular to be the least found one (Table 1)
which is in accordance with the study of
Lopes et al in southern brazil[18], but
contradictory to the findings of Varma et al
[20], where nodular shape of lingula is most
prevalent.

Conclusion

In this present study, four different shapes
of lingula have been noticed on dried
mandibles: triangular, truncated,
assimilated and nodular type. The most
common type among them is triangular
shape & least common being nodular.

Taking  consideration  the  lingula
morphology fully is a necessity in
preservation of important neurovascular
bundles during surgical interventions
involving mandible around the lingula
region.

References:

10.

11

12.

13.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

. Dobson J., Anatomical Eponyms, 2nd

edition. Edinburgh, London: E. and S.
Livingstone. 1962;194.

Ireland R, Oxford Dictionary of
Dentistry. Oxford University Press,
New York. 2010; 1: 410.

Tsuji Y, Muto T, Kawakami T, Takeda
S. Computed tomographic analysis of
the position and course of the
mandibular canal: Relevance to the
sagittal split ramus osteotomy. Int J
Oral Maxillofac Surg. 2005; 34: 243-
246.

Behrman SJ. Complications of sagittal
osteotomy of the mandibular ramus. J
oral surg. 1972; 30: 554-561.
Sinnatamby CS. Mandible, osteology of
skull and hyoid bone. Last’s Anatomy,
Regional and Applied. Eleventh
edition. Churchill Livingstone,
Elsevier. 2006; 532-533.

Moore KL, Persaud TVN. The
Developing Human-Clinically Oriented
Embryology, Seventh edition,
Saunders, Philadelphia. 2003: 204.
Fabian FM. Observation of the position
of the lingula in relation to the
mandibular foramen and the mylohyoid
groove. Ital J Anat Embryol. 2006;
111:151-158.

Gardner M. Basic anatomy of the head
and neck. London: Lea & febiger.
1992;383.

Nicholson ML. A study of the position
of the mandibular foramen in the adult
mandible. The Anatomical Record
1985; 212:110-112.

Dubrul E L, Sicher. DuBrul's Oral
Anatomy, Eighth edition Tokyo and
New York: Ishiyaku Euro
America.1988; 32-35.

.Hollinshead W H. Textbook of

Anatomy. First edition. Calcutta, India:
Harper and Row.1962; 855- 856.
BerkovitzBKB, Holland GR, Moxham
BJ. Colour atlas and textbook of oral
anatomy. Second edition. London:
Wolfe Medical Publication. 1978:15.
Morgan DH, House LR, Hall WP,
Vamuas S J. Diseases of

Helawar et al. International Journal of Pharmaceutical and Clinical Research

813



International Journal of Pharmaceutical and Clinical Research

14.

15.

16.

17.

18.

temporomandibular apparatus. Second
edition. Saint Louis: CV Mosby. 1982:
19.

Tuli A, Choudhry R, Choudhry S,
Raheja S, Agarwal S. Variation in shape
of the lingula in the adult human
mandible. J Anat. 2000; 197(2):313-
317.

Devi R, Ama N, Manjunath KY,
Balasubramanyam M. Incidence of
morphological variants of mandibular
lingula. Indian J Dent Res. 2003;
14(4):210-213.

Kositbowornchai S, Siritapetawee M,
Damrongrungruang T, Khongkankong
W et al. Shape of the lingula and its
localization by panoramic radiograph
versus dry mandibular measurement.
SurgRadiol Anat. 2007; 29(8):689-694.

Jansisyanont P,  Apihasmit S,
Chompoopong. Clin  Ana. 2009;
22:787-793.

Lopes PTC, Periera GAM, Santos

AMPV. Morphological Analysis of the
lingula in dry mandibles of individuals

19.

20.

21.

22.

23.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

in Southern Brazil. J Morpholog Sci.
2010;27(3-4):136-138.

Samanta P, Kharab P. Morphological
Analysis of Lingula in Dry Adult
Human Mandibles of North Indian
Population. J Cranio Max Dis. 2012;
1:7-11.

Varma CL, Sameer PA. Morphological
Variations of Lingula in South Indian
Mandibles. Res and rev J] Med Health
Sci. 2013; 2(1): 31-34.

Khan TA, Sharieff JH. Observation on
Morphological Features of Human
Mandibles in 200 South Indian
Subjects. Anatomica Karnataka. 2011;
5(1): 44-49.

NirmaleVK, Mane UW, Sukre SB,
Diwan CV. Morphological Features of
Human Mandible. Int J of Recent
Trends in Sci Technol. 2012; 3(2): 38-
43,

Gite M, Padhye M. Location of lingula
from sigmoid notch in an Indian
population - A Radiographic study.
Scientific J. 2007;1.

Helawar et al. International Journal of Pharmaceutical and Clinical Research

814



