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Abstract Aim: To evaluate the role of lingula and antilingula as landmark to guide the oral surgeons. Methods:
A total of 50 mandibles (100 sides) were available for evaluating the lingula and antilingula. Four measurements (W,
X, Y and Z) were recorded for the mandibular foramen, lingula and antilingula in 2 planes (horizontal and vertical)
by single trained calibrated examiner. Results: Only 52 sides had palpable antilingula, hence the comparisons with
respect to antilingula and mandibular foramen were done for only 52 sides. The mean values measured were
significantly lower for lingula with respect to Y and W points while it was significantly higher with respect to X and
Z points when compared to mandibular foramen. Antilingula also showed similar trend when compared to
mandibular foramen. Conclusion: Lingula can be used as landmark to avoid the mandibular foramen to perform
ramus osteotomies. Antilingula if palpable can be used as supplementary landmark for the same. With respect to
both the landmarks, mandibular foramen is located posterioinferiorly.
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1. Introduction
Orthognathic surgeries are common surgical procedures
performed to correct skeletal malocclusion. One such
procedure which is widely used by oral and maxillofacial
surgeons is sagittal split ramus osteotomy which was first
proposed by Schuchardt in 1942. [1] This procedure
involves the surgical repositioning of mandible with many
added advantages like intra-oral approach, broad bone
interface, the possibility of rigid internal fixation and early
jaw function. [2] Landmarks like lingula and antilingula
were suggested as reference marks for the surgeons to
correctly identify mandibular foramen due to their close
approximation to the inferior alveolar nerve. [2-11].
Many studies have shown the usefulness and success
rate of lingula in identifying the mandibular foramen for
safely performing surgeries without potential nerve
injuries. [2-7] However, equivocal results were shown
with respect to antilingula. [2,8,9,10,11] Some researchers
suggested that the antilingula is an expression of
mandibular foramen[12-14]and surgeries can safely be
performed superiorly and posteriorly without the risk of
nerve injury while others reported that an incidence of up
to 30% nerve injuries when antilingula was used as the
landmark. [8,15,16,17].

The controversial results in the literature might be due
to racial differences in expression of the landmarks,
growth patterns, examiner variations or study of dried
skulls which may be worn out. Due to the lack of
substantial evidence and equivocal results in the literature
we aimed to evaluate the role of lingula and antilingula as
landmark to guide the oral surgeons.

2. Materials and Methods
We conducted a study to evaluate lingula and
antilingula in human cadaver dry mandibles. A total of 50
mandibles (100 sides) were available for evaluating the
lingula and antilingula. A single trained and calibrated
examiner conducted all the recordings. Identification of
antilingula was identified with prior palpation.
Measurements of the mandibular foramen, lingula and
antilingula were taken in 2 planes (horizontal: X and Y;
vertical: W and Z) as suggested previously by Monnazzi
et al. [2] W is the distance between the lower point of the
mandibular foramen/lingula/antilingula points to the
mandibular base in a vertical straight line; Z is the
distance from these points to the lower point of
thesigmoid notch. X is the distance from the most anterior
part of the mandibular foramen/lingula/antilingula points
to the anterior border of themandibular ramus; Y is
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thedistance from these points to the posterior border of
themandibular ramus (Figure 1 and Figure 2). All the
measurements were made using digital Vernier calipers.
All the analysis was done using SPSS version 14. A pvalue of <0.05 was considered statistically significant.
Comparison of mean values was done using paired t test.
Intra-examiner reliability was calculated (Pearson
correlation coefficient) for 10 samples and was shown to
be 0.98 (excellent agreement).

similar trend when compared to mandibular foramen
(Table 2).
Table 1. Comparison of mean X, Y, W and Z between mandibular
foramen and lingula
Mandibular Foramen
Lingula
Mean difference
N
p-value
Mean±SD
Mean±SD
Mean±SD
X
17.13±2.77
16.37±2.51 100
0.76±1.63
<0.001
Y
11.35±2.14
15.36±2.18 100
-4.01±1.99
<0.001
Z
22.38±3.54
15.00±2.78 100
7.38±2.48
<0.001
W
23.41±4.19
31.58±4.46 100
-8.17±3.31
<0.001
Table 2. Comparison of mean X, Y, W and Z between mandibular
foramen and antilingula
Mandibular Foramen Anti-Lingula
Mean difference
N
p-value
Mean±SD
Mean±SD
Mean±SD
X
17.38±2.94
15.79±2.52 52
1.60±2.58
<0.001
Y
11.67±2.27
15.87±2.17 52
-4.19±2.01
<0.001
Z
22.67±3.03
13.48±2.11 52
9.19±2.98
<0.001
W
24.25±4.03
33.29±3.93 52
-9.04±3.59
<0.001

4. Discussion

Figure 1. Measured reference points for mandibular foramen
(Continuous line) and Lingula spots (Dotted lines)

Figure 2. Measured reference points for antilingula spots (Dotted lines)

3. Results
A total of 50 cadaveric dried mandibles (100 sides)
were evaluated for mandibular foramen, lingula and
antilingula. Only 52 sides had palpable antilingula, hence
the comparisons with respect to antilingula and
mandibular foramen were done for only 52 sides. The
mean values measured were significantly lower for lingula
with respect to Y and W points while it was significantly
higher with respect to X and Z points when compared to
mandibular foramen (Table 1). Antilingula also showed

Our study evaluated the applicability of lingula and
antilingula as surgical landmark for orientation of
mandibular foramen. It was seen that lingula and
antilingula measurements were significantly different
when compared to mandibular foramen. Our results
suggested that the mandibular foramen was posterior to
the lingula and antilingula when measured from the
anterior border of the ramus in horizontal plane. Lingula
and antilingula were located superiorly when compared to
mandibular foramen. Similar result was reported by
Monazzi et al. [2] However, these reference points could
be useful only when the landmarks are palpable. Pogrel et
al., [8] reported that they had identified antilingula in all
the specimens while Monazzi et al., [2] reported that
antilingual was not palpable on 15 sides out of 88 sides
studied. Yates et al., [9] and Martone et al., [18] also
reported that antilingula was not palpable in all the
specimens. Our study was consistent with literature in
which 48% of the specimens did not have palpable
antilingula.
In our study, it was seen that mandibular foramen is
located posterioinferior in relation to lingula and
antilingula. This was consistent with literature which
reported the same. There exists a large discrepancy in the
mean values which were reported in the literature but in
our study it was seen that mandibular foramen was 1.6
mm posterior and 9 mm inferior to the antilingula.
Similarly, it was seen that mandibular foramen was 0.76
mm posterior and 8 mm inferior to the lingula. We suggest
that the antilingula could be only supplementary landmark
along with lingula and cannot be used solely as main
landmark for performing osteotomies in mandibular areas.
Hogan and Ellis [19] suggested that antilingula cannot be
reliable landmark and is more related to musculotendinous
apparatus than to the entrance of inferior alveolar nerve.
Based on the results of our study we can conclude that
lingula can be used as landmark to avoid the mandibular
foramen to perform ramus osteotomies. Antilingula if
palpable can be used as supplementary landmark for the
same. With respect to both the landmarks, mandibular
foramen is located posterioinferiorly.
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