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A morphological study of the lingula
iIn South Africans in relation to
sagittal split osteotomy.
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ABSTRACT

Purpose: To establish the position and shape of the lin-
gula of the mandible in relation to the surrounding ana-
tomical landmarks, data requisite for inferior alveolar nerve
blocks and mandibular osteotomies.

Methods: Measurements were carried out on 201 sides
from 113 adult dry mandibles.

Results: The most common shape of the lingula was
truncated, found in 38.8% of cases, followed by the
triangular (30.8 %), nodular (21.4%) and assimilated (8.9%)
types. The average distances of the tip of the lingula from
the anterior border, posterior border and sigmoid notch of
the ramus of the mandible were 20.15mm, 16.77mm and
16.3mm respectively, and, from the mandibular second
molar tooth, 33.3mm. The lingula was above the level of the
occlusal plane in 63.7% of cases, by an average of 6.5mm.

Conclusion: The position of the lingula has been shown
to be related to adjacent anatomical landmarks which may
provide useful clinical references. in Lingula is above the
level of the occlusal plane by an average distance of 6.5
mm. Truncated type is the most common shape of the
lingula A higher position of the lingula may be anticipated
in both Class Il and Il malocclusions.

Keywords: lingula, mandibular foramen, sagittal split
osteotomy

INTRODUCTION

The lingula is defined as a tongue-shaped bony projection
on the medial surface of the ramus close to posterior mar-
gin of the mandibular foramen. It was first described by
Johannes Baptist Spix in 1815, and following his descrip-
tion it was referred to as ‘Spix’s ossicle or spine.® It lies in
close proximity to the mandibular foramen.
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The Sagittal Split Ramus Osteotomy (SSRO) involves a
horizontal osteotomy on the medial surface of the man-
dibular ramus, a sagittal osteotomy along the anterior
border of the mandibular ramus, and an internal oblique
line and a vertical body osteotomy."? An important clinical
landmark for performing the horizontal ramus osteotomy
is the lingula, the cut being made just above it and ex-
tending posteriorly in order to minimize damage to the in-
ferior alveolar nerve.*

Failure to accurately identify the lingula intra-operatively
when performing a sagittal split ramus osteotomy can re-
sult in a number of complications such as an unfavourable
split and transection of the inferior alveolar bundle which
results in haemorrhage and damage to the nerves.t®

Both the shape and the position of the lingula on the me-
dial aspect of the ramus of the mandible are highly vari-
able.'>2 An accurate knowledge of the anatomy of the
medial aspect of the ramus of the mandible is imperative
in order to prevent complications associated with sagittal
split ramus osteotomies.

In South Africa, no study has been conducted on dry man-
dibles to evaluate the position of the lingula in relation to sur-
rounding anatomical structures and the lower molar teeth.
This study was therefore undertaken to provide clinicians
with reliable clinical landmarks when performing surgery
on the mandibular ramus as well as to provide insights on
the position of the inferior alveolar nerve (IAN), useful when
delivering local anaesthesia for various dental procedures.

ETHICAL CONSIDERATIONS

Approval for the use of the human dry mandibles for
research purposes was first obtained from the Department
of Anatomy, University of the Witwatersrand and from
the Human Research Ethics Committee of South Africa.
Ethics reference number- W-CJ-101109-1.

MATERIALS AND METHODS

A total of 113 adult human dry mandibles were selected
from the Raymond Arthur Dart Collection at the
Department of Anatomy, University of the Witwatersrand.

Inclusion Criteria
* Mandibles that were dentate, with dentition up to and
including the mandibular second molar tooth.
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* mandibles for which the age, sex and race were known
(identified according to the archives of the collection).

Exclusion Criteria

* mandibles that were edentulous or that exhibited
the presence of a bony defect, deformity or evident
pathology.

* The jaws of those cases which were included were
placed in full occlusion and a record was made of the
Angle Classification, namely, Class 1, Class Il or Class |Il.

* Both the right and the left sides were examined, and
from the 113 specimens which were accepted, 201
sets of records were taken. In 25 cases, only one side
was included, due to the omitted side not meeting the
inclusion criteria.

DATA COLLECTION

A digital sliding calliper was used to obtain linear meas-
urements of the specimens (Mitutoyo R, Japan, capable
of measuring to the nearest 0.01mm). All measurements
were carried out by the same investigator.

a - distance from
the anterior border
of the mandible

b- distance from
the posterior border
of the mandible

c- distance from the
deepest point of the
sigmoid notch

Figure 1: Position of the lingula in relation to ramal landmarks

The mandibles were measured according to predeter-

mined points. All measurements were determined to the

tip of the lingula (defined as the highest point of the lin-

gula). The following data were obtained:

* Shape of the lingula, defined as truncated, triangular,
nodular or assimilated.

* Position of the lingula in relation to ramal landmarks

(Figure 1):

- Aline was drawn from the deepest point of the sig-
moid notch to the tip of the lingula (“vertical” line). A
line perpendicular to the first line was drawn from the
anterior border of the mandible (“horizontal” line).

- The distance of the lingula from the sigmoid notch
was determined by measuring the length of the
“vertical” line (figure 1, line c).

- The distance of the lingula from anterior border of
the ramus of the mandible was measured along
that segment of the “horizontal” line (figure 1, line
a). The distance of the lingula from the posterior
border of the ramus of the mandible was meas-
ured along that segment of the “horizontal line”
(figure 1, line b).

* Position of the lingula in relation to the mandibular
second molar

- The distance was measured from the tip of the
distobuccal cusp of the mandibular second molar
tooth to the tip of the lingula.

* Position of the lingula in relation to the occlusal plane

- A wooden spatula was used to determine the level
of the occlusal plane
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- The lingula was defined as being:
» At the level of the occlusal plane
»  Above the occlusal plane
» Below the occlusal plane

The measurements and observations were repeated by
the investigator and by an independent observer to enable
both intra-observer and inter-observer error tests.

RESULTS

Of the 113 mandibles, 77 (68%) were from male individuals
and 36 (32%) were from females. The age at death distri-
bution of the specimens ranged from 20 to 50 years, with
a mean of 40.2 years (See Figure 2).

Shape of the lingula

Age Distribution

Number

20-29 30-39

Years

40-49 50+

Figure 2: Age at death distribution of specimens.

The most common shape of the lingula noted was the
truncated type which was found in 38.8% of cases,
followed by the triangular, nodular and assimilated types
which comprised 30.8%, 21.4% and 8.9% respectively (see
Figures 3 and 4). In 26.4% of cases, there was a difference
between the right and left sides of the mandible with
respect to lingula shape. The incidence of the truncated
and assimilated types in the male and female mandibles
was almost equal (see Figure 5). However, the triangular
variant was more commonly noted in females, found in
35% of the cases examined, as compared with 26.4% in

|

A - Triangular

D - Assimilated

B - Truncated

Figure 3: Anatomical variations of the lingula.
A-Triangular B-Truncated C-Nodular D-Assimilated
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Anatomical variations of the lingula

= Triangular
® Truncated
Nodular

m Assimilated

Figure 4: Incidence of the anatomical variations of the lingula
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mMale

 Female

Truncated Nodular Assimilated

Triangular

Figure 5: Percentage distribution of anatomical variations of the lingula
amongst males and females.

males. The nodular variant was noted more commonly in
males (23.5%) than in females (16.9%). The assimilated
type was only marginally more common in females with
an incidence of 9.2% as compared with the 8.8% noted in
male mandibles.

Location of the lingula in relation to ramal land-
marks and the mandibular 2nd molar tooth

The position of the lingula in relation to mandibular ramal
landmarks is shown in Table 1. There were no statistically
significant differences in position of the lingula between
the right and left sides of the mandible in terms of the
distances from the anterior border, posterior border and
sigmoid notch of the ramus of the mandible, with p= 0.18,
0.83 and 0.2 respectively. Measurements indicated that
the average horizontal distance of the lingula from the an-
terior border of the ramus of the mandible was 20.42mm
(right) and 19.88mm (left), the average horizontal distance
from the posterior border of the ramus was 16.77mm
(right) and 16.84mm (left) whilst the average vertical dis-
tance of the lingula from the sigmoid notch was 16.53mm
(right) and 16.1mm (left).

The horizontal distance from the tip of the disto-buccal
cusp of the mandibular second molar tooth to the tip of
the lingula was found to be on average 33.8mm (right)
and 32.9mm (left) (Table 1). This implies that the average
distance from the second molar to the posterior border of

the ramus of the mandible is approximately 48mm. There
were no statistical differences between the measurements
from the right and left sides of the mandible.

The relationship of the lingula to the occlusal plane
The relationship between the lingula and the occlusal plane,
as found in this study, is depicted in Table 2. No statistically
significant difference was observed between the right and
left sides of the mandible. In 36.3% of cases, the lingula
was found to be at the level of the occlusal plane. The
lingula was above the level of the occlusal plane in 63.7% of
cases, by an average distance of 6.5mm (SD +/- 2.42mm)
on both the left and right sides of the mandible.

The position of the lingula in relation to the type of
occlusion

The lingula was found to be located above the level of the
occlusal plane in 70% of Class 1 occlusions, 65% of Class
11 occlusions and 58% of Class Il occlusal relationships,
with an average distance of 6.1mm (SD +/- 3.46) 7.1mm
(SD +/- 4.09) and 6.5mm (SD +/- 3.2) respectively. The
lingula was not seen on any specimen to be below the
occlusal plane.

DISCUSSION

The lingula, as its name implies, is a tongue shaped pro-
jection found on the medial aspect of the ramus of the
mandible. It overlies the mandibular foramen, where the
inferior alveolar vessels and nerve enter into the mandibu-
lar canal, and has become an important clinical landmark
to surgeons as well as dental practitioners. The lingula is
a reliable and useful anatomical landmark in determining
the position of the mandibular foramen when performing
medial ramus osteotomy. Knowledge of its shape and po-
sition is thus invaluable in minimising complications as-
sociated with this procedure.

However, there is a paucity of data regarding the shape of the
lingula. Nicholson'™ and Dubrul'* acknowledged that various
shapes may be present, but failed to describe the variety.
Currently, four different shapes are recognised, namely the
triangular, truncated, nodular and the assimilated.’>-'®

This study found that the truncated type was the
predominant lingula shape noted in 38.8% of cases, with
the triangular type only marginally less common (30.8%),
followed by the nodular (21.4%) and assimilated (8.9%)
variants. These results are similar to those of studies
conducted by Kositbowornchai et al.'® and Jansisyanont
et al.'® who reported the truncated variant to be the most
common type, comprising 47% and 46% of the specimens
respectively. Hossain et al.?’ only noted three variants of
the lingula in his study of 208 Bangladeshi mandibles i.e.
triangular, truncated and assimilated comprising 70.2%,
20.2% and 9.6% respectively.

The reason for the variation in shape is unknown. Tuli et

Table1: Location of the lingula in relation to ramal landmarks and the mandibular 2nd molar tooth (millimetres)

Average Range Standard Deviation P —value
Parameter
Right Left Right Left Right Left (t-test)
Distance from the anterior border 20.42 19.88 12.981028.08 13.09to 27.72 2.85 2.84 p=0.18
Distance from the posterior border ~ 16.77 16.84 12.18t022.05 10.731t022.77 2.05 2.2 p=0.83
Distance from the sigmoid notch 16.53 16.1 9.25t022.74 10.33 t0 20.65 2.56 2.2 p=0.2
Pl eI Lo T R iind 338 320 264 104241 2087104068 3.3 3.9 p=0.08

mandibular 2nd molar
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Table 2: The relationship of the lingula to the occlusal plane

Number Range

Average Standard Deviation

p- value
Occlusal plane Right  Left Right Left Right Left Right Left (t-test)
At Level 38 35 - - - - = -
Above Level 68 60 2.23t016.06 1.8t014.19 6.57 6.53 +/-2.42  +/-2.42  p=0.86

al.’? suggested that the lingula is
considered a vestigial structure,

Table 3: The position of the lingula in relation to the type of malocclusion

Lingula in relation to

serving as a point of attachment Average distance oo
. . th | I pl

for the sphenomandibular liga- Number e occiusatpiane all)ovel tl?e Deviation
ment (which is considered an ac- AtLevel ~ Above I R
cessory ligament of the tempo- Class 1 94 28 66 6.1mm 3.46
lromarr:dibular joint), and th(j‘t ”8 Class11 29 10 19 7.1mm 4.09
engthening or tension is produce

9 9 b Class111 12 5 7 6.5mm &2

on the ligament in all movements
of the jaw. It is therefore doubtful
as to whether the lingula is disappearing as a process of
evolution such as could be suggested in the cases of the
nodular and assimilated types.™'° It has been postulated
that the lingula, together with other non-metric measure-
ments of the skull, could be used as an anthropological
marker to assess different populations and races.'>'92?!
However, further investigations need to be carried out to
confirm this hypothesis.

Results from this study have indicated that the lingula
is on average 20.15mm (20.42mm [right], 19.88mm
[left]) from the anterior border of the ramus of the
mandible, 16.8mm (16.77mm [right], 16.84mm [left])
from the posterior border of the ramus of the mandible
and 16.3mm from the sigmoid notch (16.53mm [right],
16.1mm [left]). These results varied only marginally from
those reported by Jansisyanont et al'® but exhibited a
large discrepancy from the values obtained by Kim et
al.?> A possible explanation for the variation in results
could be due to different methodology employed by the
different investigators. The methodology employed in
this study proved to be most reliable and reproducible
in determining points of reference for the anatomical
location of the lingula, with correlation coefficients of
> 95% in both intra-observer and inter-observer error
tests. In addition, it is a simple method that can be
used intraoperatively to gauge the probable anatomical
position of the lingula.

This study found that the horizontal distance from the tip
of the disto-buccal cusp of the mandibular second mo-
lar to the tip of the lingula was on average 33mm (SD +/-
3.83mm). There was no statistically significant difference in
this measurement between the left and the right sides of
the mandible. Kim et al.?? in a similar study on Korean man-
dibles found that the average horizontal distance from the
distal side of the mandibular second molar to the lingula tip
measured 28.7mm (SD +/- 2.87mm). Jansisyanont et al.' in
a study conducted on Thai mandibles, found the distance
from the lingula tip to the disto-buccal aspect of the second
molar tooth to be approximately 29.7mm (SD +/- 4.4mm).
These studies have shown that a possible difference exists
between the anatomical locations of the lingulae amongst
different population groups in relation to surrounding land-
marks. This may be due to variation in the size of the rami
of mandibles, as noted in a study by Lee,?> who found that
Korean mandibular rami were the largest among Asians,
but were smaller than those of Caucasians.

There are few studies in which the position of the lingula

was evaluated with respect to the level of the occlusal
plane,'®?2 most having reported rather on the position of the
mandibular foramen in relation to the occlusal plane.'$19:2425
Whilst anatomical relationships and measurements of the
mandibular foramen are invaluable, it is often not easily
visualised intraoperatively, and is therefore less likely to be
considered a clinical landmark. The lingula, however, can
be readily visualised intraoperatively, given of course that
the operator has a good understanding of its anatomical
location, and therefore is regarded as a better clinical
landmark. In this study, results indicated that the lingula
was most commonly located above the level of the occlusal
plane (63.7% of cases), which is a finding similar to those
reported in several other studies.'®?? Although there were
no statistically significant differences in the data between
the right and the left sides of the mandible, it is important
to note that, in some instances, the level of the lingula in
relation to the occlusal plane differed from side to side
within the same mandible. The average distance above the
level of the occlusal plane was 6.5mm (SD +/- 2.42mm),
which is higher than that reported by Jansisyanont et al,"
who found this measurement to be on average 4.5mm
(SD +/- 2.6mm) above the level of the occlusal plan. The
results from a study conducted in Thailand found that in
80% of cases, the lingula was located above the level of
the occlusal plane, while in 20% of cases it was located
below, and in no incidences was the lingula found to be at
the level of the occlusal plane.”® In this study, there were
no incidences in which the lingula was located below the
level of the occlusal plane.

An attempt was also made to identify possible discrepan-
cies in the anatomical position of the lingula that may be
related to the type of occlusion. Results indicated that in
70% of class 1 occlusions, 65% of class 11 occlusions
and 58% of class Il occlusal relationships, the lingula was
found to be above the level of the occlusal plane, with
average distances of 6.1mm, 7.1mm and 6.5mm respec-
tively. Thus the highest average position of the lingula was
noted in Class Il followed by Class Ill malocclusions. This
suggests that a higher position of the lingula should be
anticipated in both Class Il and Class lll malocclusions.

Several studies have found that if the lingula is situated
high on the mandibular ramus, the medial horizontal
osteotomy is made higher on the mandibular ramus in a
thin region where there is little or no cancellous bone.?25
28 According to Cillo and Stella,?® the lingula was found in
Class Il malocclusions to be higher than in Class | and
Class Il malocclusions, the ramus of the mandible exhibited
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limited marrow and the inferior alveolar nerve was found
to be near the inferior border of the mandible. All these
factors increase the risk of occurrence of an unfavourable
fracture and IAN injury. Class Il malocclusions are
therefore regarded as having the greatest risk of acquiring
an unfavourable fracture, due to the high lingula.?®

In many measurements a considerable range was recorded.
This possible variation should be borne in mind when
applying the average data of the position of the lingula.

CONCLUSIONS

This study has attempted to describe the position and

relation of the lingula to adjacent anatomical landmarks.

This information could be useful when performing man-

dibular osteotomies or anaesthetic infiltration in this area.

To this end, a simple set of guidelines may be suggested,

using a 3-2-1-1 x 16mm rule to help describe the position

of the lingula in relation to the surrounding structures:

¢ 3 X 16mm = the approximate distance from the sec-
ond molar tooth to the posterior border of the mandi-
ble (48mm)

e 2 X 16mm = the approximate distance from the sec-
ond molar to the lingula (32mm)

* 1 X 16mm = the approximate distance from the sig-
moid notch to the tip of the lingula (16mm)

¢ 1 X16mm = the approximate distance from the lingula
to the posterior border of the mandible (16mm)

* These standard references may help in the more profi-
cient intraoperative location of the lingula.
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