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ABSTRACT
Objectives: The aim of the study was to investigate the course and anatomy of the lingual nerve (LN) to minimize the risk of

iatrogenic damage during dental procedures.

Material and Methods: The LN was dissected in 25 cadavers (dentulous and edentulous). The intersection of the LN and

submandibular duct (SMD), the bifurcation location from the mandibular nerve, the branching patterns of the main trunk, and

the number of terminal branches were recorded.

Results: In dentulous females, LN distances to the third, second, and first molars were 11.46 ± 2.51, 15.50 ± 5.24, and

18.75 ± 5.91mm, while in dentulous males, they were 10.98 ± 1.27, 15.75 ± 2.61, and 19.65 ± 4.50mm, respectively. For

edentulous mandibles, all distances were shorter compared to the dentulous group. In 39.13%, the LN passed superior to the

SMD. The LN is bifurcated above the mandibular notch in all cases. The number of branches entering the tongue ranged from 2

to 9, with a Type 1 branching pattern found to be the most prevalent.

Conclusions: The study incorporated both dentulous and edentulous cadavers from a South African population. The findings

hold significance for surgical procedures, providing valuable insights into minimizing potential damage.

1 | Introduction

The risk of lingual nerve (LN) damage rises during proce-
dures in the oral cavity near the mandibular third molar due
to the intricate network of branches, distributions, and con-
nections in this area (Erdogmus, Govsa, and Celik 2008). The
LN is at risk of injury during dental procedures such as ex-
tractions, inferior alveolar nerve blocks, tumor resection, and
reconstructive surgery (Tojyo et al. 2019). Compression of the
LN can lead to sensory deficits or neuropathic pain syn-
dromes (Graff‐Radford and Evans 2003). The estimated rate
of permanent LN injury during third molar removal surgery
ranges from 0.02% to 2% (Tojyo et al. 2019). According to
Tojyo et al. (2019), iatrogenic LN injuries are found to be
higher in patients with disto‐angular positioned third molars

(Tojyo et al. 2019). Disto‐angular molars decrease the dis-
tance between the LN and the third mandibular molar,
resulting in an increased rate of injury (Tojyo et al. 2019). The
crown of the molar may also be anatomically close to the LN,
resulting in an increased risk of injury (Tojyo et al. 2019).
Periodontal and implant surgeries require the location of the
LN to prevent injuring the LN, especially in relation to the
first and second mandibular molar (Chan et al. 2010). Injury
to the LN can also induce changes in the tongue's epithelium
due to its association with the chorda tympani (Piagkou
et al. 2011). LN injury can result in taste changes, altered
sensation, speech difficulties, increased pain, swallowing
difficulties, reduced liquid and food control, and a burning
sensation of the tongue (Kushnerev and Yates 2015; Pichler
and Beirne 2001; Bagheri et al. 2009).
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The LN is a branch of the posterior trunk of the mandibular
nerve and carries general visceral afferent fibers (Erdogmus,
Govsa, and Celik 2008). The bifurcation of the LN from the
mandibular nerve occurs approximately 8.7 ± 4.2 mm below the
foramen ovale (Shinohara, Mataga, and Kageyama 2010). In
contrast Kim et al. (2003) identified the bifurcation point
14.3 mm inferior to the foramen ovale. In their study, Kim et al.
(2003), observed that the LN bifurcated above the mandibular
notch in approximately 65.6% of cases. Additionally, 25% of
cases demonstrated bifurcation in the upper half between the
mandibular notch and the mandibular lingula, while 3.1% of
cases showed bifurcation in the lower half between the man-
dibular notch and the mandibular lingula (Kim et al. 2003).

The descending LN travels between the lateral pterygoid and
the tensor veli palatini muscles and receives, at this position, a
branch from the facial nerve, the chorda tympani nerve
(Kim et al. 2003; Pogrel et al. 1995). The main trunk gives off
several branches (Shimotakahara et al. 2019). A study by
Shimotakahara et al. (2019), categorized the branches into three
main types (Shimotakahara et al. 2019). A Type 1 branching
pattern occurs when the LN branches at nearly equal intervals.
Type 2 is similar to Type 1 but includes communicating bran-
ches. Type 3 features a large branch that further subdivides into
additional branches (Figure 1). Understanding the locations of
these branches can enhance the outcomes of oral surgical
procedures.

The LN travels close to the junction between the body and the
ramus of the mandible on its medial surface, passing medially
to the roots of the third molar and through the submandibular
region (Erdogmus, Govsa, and Celik 2008; Al‐Amery
et al. 2016; Sittitavornwong et al. 2017). A study by
Ostrowski et al. (2023) measured the vertical distances
between the lingual nerve (LN) and the first, second, and third
mandibular molars using cadavers, MRI, ultrasound, and
surgical methods. The distances were found to be 19.81 ± 5.41,
14.62 ± 3.22, and 11.59 ± 2.12 mm, respectively. Mendes et al.
(2013) conducted horizontal and vertical measurements to
determine the distance between the alveolar ridge and the
lingual nerve (LN). By dissecting cadavers after sagittal sec-
tioning of the heads, they found that the horizontal distance
between the LN and the alveolar ridge of the third molar was
4.4 ± 2.4 mm. The vertical distance between the LN and the
alveolar ridge near the third molar was 16.8 ± 5.7 mm. A study

conducted by Chan et al. (2010) measured the vertical distance
from the first and second molars to the lingual nerve (LN). The
researchers found that the distance between the LN and
the second molar was 9.5 ± 3.9 mm on the right side and
9.7 ± 2.9 mm on the left side (Chan et al. 2010). For the first
molar, Chan et al. (2010) found the distance to be
12.7 ± 3.7 mm on the right and 13.2 ± 4.3 mm on the left side.
Chalise et al. (2022) measured the distance from the LN to the
third mandibular molar tooth in a sample of 15 male cadavers
and found the mean vertical distance to be 12.67 ± 1.76 mm
(Chalise et al. 2022).

The LN travels anteriorly, in between the submandibular gland,
and crosses the submandibular duct (SMD). In a study by
Mendes et al. (2013), it was found that in 62.5% of cases, the LN
traveled inferior to the SMD, while the remaining 37.5% tra-
veled superior to the SMD (Al‐Amery et al. 2016; Mendes, de
Carvalho Leite Leal Nunes, and de Almeida Lopes 2013). In a
recent study by Iwai et al. (2022), the LN was found inferior to
the SMD 99.4% of the time, while only 0.6% of SMD was found
above the LN. Their sample size was 1436 LNs (Iwai et al. 2022).
Ostrowski et al. (2023) found that the LN traveled inferiorly to
the SMD 68.39% of the time, while 33.14% traveled superiorly to
the SMD.

After crossing the SMD, the LN enters the tongue on its ventral
surface, anterior to the circumvallate papillae, and continues
anteriorly toward the apex of the tongue (Zur, Mu, and
Sanders 2004). The LN gives general sensory innervation of the
anterior two‐thirds of the lateral aspect of the tongue, while the
central region has minimal LN branches (Al‐Amery et al. 2016;
Zur, Mu, and Sanders 2004). The gingiva near the roots of the
third molar, the floor of the mouth, and the anterior two‐thirds
of the tongue are innervated by the collateral nerve twigs of the
LN (Kim et al. 2003; Zur, Mu, and Sanders 2004).

According to Al‐Amery et al. (2016), the LN enters the tongue
in a varying degree of patterns (Al‐Amery et al. 2016). Pattern 1
has only a single terminal branch from the LN; pattern 2 has
two terminal branches; pattern 3 has three terminal branches;
and pattern 4 has 4 or more terminal branches (Al‐Amery
et al. 2016). Pattern 1 was found to be the least common, pattern
2 was the most common, comprising half of the sample, pattern
3 had a prevalence of 28.6%, and pattern 4 had a prevalence of
14.3%. Zur et al. (2004) found that the LN has a medial and

FIGURE 1 | Type of LN branching patterns. (A) Type 1 branching pattern, (B) Type 2 branching pattern, and (C) Type 3 branching pattern

(Shimotakahara et al. 2019). LN= lingual nerve.
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lateral branch. The medial branch gave off 2–4 branches while
the lateral branch gave off 3–4 branches (Zur, Mu, and
Sanders 2004).

While there has been some exploration of the course, distribu-
tion, and anastomosis of the LN in previous studies (Erdogmus,
Govsa, and Celik 2008; Sittitavornwong et al. 2017; Zur, Mu,
and Sanders 2004; Touré et al. 2005; Rusu et al. 2008; Shimoo
et al. 2017), further investigation is needed to fully understand
its associated branches, branching patterns and course. Thus,
the purpose of this study is to acquire morphological data re-
garding the distance of the LN to the mandibular molars, its
relation to the SMD, bifurcation point, number of terminal
branches entering the tongue, and the branching pattern of the
main trunk of the LN.

2 | Materials and Methods

This study was an observational cross‐sectional study conducted
in the Department of Anatomy, University of Pretoria, Faculty
of Health Sciences. Ethical clearance for the use of cadaver
tissue was obtained from the Faculty of Health Sciences
Research Ethics Committee (185/2023). All dissections, mea-
surements, and observations were in accordance with the
Declaration of Helsinki. Informed consent for the use of the
cadavers was not needed as the Department of Anatomy, Uni-
versity of Pretoria, is the custodian of all the cadaver material.

Access to the oral cavity was gained by hemi‐sectioning of the
cadaver heads using an oscillating saw.

Twenty‐five white South African embalmed cadavers with
intact mandibles were dissected bilaterally, resulting in a sam-
ple size of 50 nerves. The sample consisted of 16 males and nine
females with an average age of 76.2 ± 7.93 (62–102) years. Six
females and five males were dentulous, resulting in a dentulous
sample size of 11. Three females and 11 males were edentulous,
resulting in an edentulous sample size of 14.

Only cadavers with an intact mandible and complete LN were
included in this study. Any cadavers with deformities, pathology,

previous surgeries to the mandible, or fractured mandibles were
excluded from this study. After the exclusion criteria were im-
plemented, a sample of 50 lingual nerves (LNs) was used for the
shortest distance from the LN to the third molar, and 49 LNs were
used for the shortest distance from the LN to the second and first
molar as one of the LNs were damaged. A total of 46 LNs were
used for the relationship with the SMD, as some SMDs were
damaged. Determining the level at which the LN bifurcated was
done on a sample of 49 cadavers, as the mandibular nerve was
damaged in one cadaver. There were 48 LNs observed that entered
the tongue (the branches of the 48 LNs that entered the tongue
had a sample size of 48) since some of the branches were dam-
aged. One LN was damaged; therefore, 49 LNs were observed for
the branching pattern.

The area medial to the third molar was dissected to identify the LN.
The LN was followed anteriorly to its entry into the tongue. The
shortest distance between the first, second, and third molar, and the
LN was measured with a sliding caliper (to the closest mm). Den-
tulous mandibles were measured from the lingual aspect of the
alveolar ridge of each molar to the closest aspect of the LN for both
the right and left sides. For edentulous mandibles, the distance
between the lingual aspect of the mandible in close relation to the
lingual aspect of the alveolar crest of each molar tooth was mea-
sured (Figure 2). The middle of each molar socket on the medial
side of the mandible was used.

The course of the LN in relation to SMD was noted as either
passing superior or inferior to the SMD before entering the
tongue (Figure 3).

The LN's bifurcation after it branched from the mandibular
nerve was observed and recorded in relation to the mandibular
notch, upper or lower half between the mandibular notch and
the mandibular lingula, or at the mandibular lingula (Figure 4).

The number of branches and the configuration of the LN en-
tering the tongue were recorded (Figure 5).

After the main trunk of the LN was given off, the branching
pattern was noted as either a Type 1, 2, or 3 as described in
Figure 1. Figure 6 shows a Type 1 branching pattern.

FIGURE 2 | The points represent the locations where the distances

were measured for the first (M1), second (M2), and third (M3) man-

dibular molar to the lingual nerve (LN). Please note that the LN was

moved medially to show the measuring points and not the true distance.

S = superior; I = inferior; A = anterior; P = posterior.

FIGURE 3 | The lingual nerve (LN) traveling beneath the SMD.

SMD= submandibular duct, SMG= submandibular gland, S = superior,

I = inferior, A = anterior, P = posterior.
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Demographic data such as age, sex, side, and population group
were reported using descriptive statistics. The mean, median,
standard deviation, minimum, and maximum of each

measurement to the mandibular first, second, and third molar
were calculated. Frequencies of the relation of the LN to the SMD,
bifurcation pattern, terminal branches entering the tongue, and
branching pattern of the main trunk of the LN were recorded.

3 | Results

Intra‐observer reliability for the measurements and observa-
tions was assessed by repeating each measurement three times,
calculating the average of the three measurements, and then
determining the percentages of the total.

The results of the shortest distance to the LN from each man-
dibular molar is shown in Figures 7–10. The data were sepa-
rated into dentulous and edentulous groups for males and
females.

The distances from the first, second, and third molars for both
sexes and sides of the dentulous and edentulous cadavers are
given in Table 1. This includes the minimum and maximum
distances (Figures 7–10). In dentulous males, the shortest dis-
tances between the lingual nerve and the right third, second,
and first molars were 9.50, 11.00, and 10.40 mm, respectively,
with maximum distances of 12.33, 18.00, and 25.00 mm. The
mean distances were 10.73, 15.50, and 20.08 mm. For dentulous
females, the shortest distances were 9.00, 10.00, and 8.00 mm,
with maximum distances of 15.83, 24.00, and 28.00 mm. The

FIGURE 4 | Bifurcation of the lingual nerve (LN) and the inferior

alveolar nerve (IAN) from the mandibular division of the trigeminal

nerve (CNV3). MD=Mandible, S = superior, I = inferior, A = anterior,

P = posterior.

FIGURE 5 | Lingual nerve (LN) branches that enter the tongue: (A) 3 terminal branches, (B) 5 terminal branches, (C) 7 terminal branches, and

(D) 9 terminal branches. S = superior, I = inferior, A = anterior, P = posterior.
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mean distances were 12.03, 14.58, and 17.67 mm. In edentulous
males, the shortest right side distances were 8.67, 11.00, and
10.00 mm, with maximums of 14.17, 19.50, and 20.00mm. The
female edentulous group had shortest right side distances of
9.17, 10.00, and 12.00 mm, with maximums of 14.67, 11.00, and
15.00 mm. For edentulous males, the shortest left‐side distances
were 11.00, 10.00, and 7.50 mm, while females had 5.00, 9.00,
and 8.33mm.

The average distances from the mandibular molars to the LN were
recorded (Table 2) for dentulous females and males and edentulous
females and males. The average distance between the first, second,
and third mandibular molars and lingual nerve for the male den-
tulous group was 19.65± 4.50, 15.75± 2.61, and 10.98± 1.27mm.
For the female dentulous group, the average distances between the
first, second, and third molars and lingual nerve were 18.75± 5.91,

15.50± 5.24mm, and 11.46± 2.51mm, respectively. The grouped
average for the distance between the first, second, and third molars
and lingual nerve for the dentulous males and females was
19.20± 5.21, 15.63± 3.93, and 11.22± 1.89mm, respectively. The
averages for the edentulous group for the males for the distance
between the first, second, and third molars were 16.20± 3.88,
14.90± 3.25, and 11.15± 1.83mm, respectively. While the same
distances for the female edentulous group were 11.42± 2.95,
11.50± 2.83, and 10.64± 2.06mm, respectively. The grouped aver-
age for the distance between the first, second, and third molars and
the lingual nerve for the edentulous group was 13.81± 3.42,
13.20± 3.04, and 10.90± 1.94mm.

All left and right lingual nerves are bifurcated above the mandibular
notch. The LN's course superior or inferior to the submandibular
duct (SMD), the bifurcation point of the LN from the mandibular

FIGURE 6 | The types of lingual nerve (LN) branches. (A) Type 1 branching pattern and (B) Type 2 branching pattern. LNb= lingual nerve

branches, L = lateral, M=medial, S = superior, I = inferior, A = anterior, P = posterior.

FIGURE 7 | Distance to LN from each mandibular molar in den-

tulous females. x =mean average of all data points, solid horizontal

line =median value.

FIGURE 8 | Distance to LN from each mandibular molar in den-

tulous males. x =mean average of all data points, solid horizontal

line =median value.
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FIGURE 9 | Distance to LN from each mandibular molar in eden-

tulous females. x =mean average of all data points, solid horizontal

line =median value.

FIGURE 10 | Distance to LN from each mandibular molar in edentulous males. x =mean average of all data points, solid horizontal line =

median value.

division of the trigeminal nerve, as well as the branching pattern
and number of LN branches is given (Table 3). The results for
dentulous males and females and edentulous males and females
were pooled separately. The lingual nerve crossed above the SMD in
52.17% of cases on the right and 26.09% on the left, while it passed
below the SMD in 47.83% on the right and 73.91% on the left. All
lingual nerves are bifurcated above the mandibular notch. On the
right, the nerve had two branches in 4.17%, three in 41.67%, four in
20.83%, five in 25%, and seven in 2.33% of cases. On the left, there
were three branches in 45.83%, four in 20.83%, five in 16.67%, six in
4.17%, seven in 8.33%, and nine in 4.17%. The right lingual nerve
was classified as 66.67% Type 1, 29.17% Type 2, and 4.17% Type 3,
while the left was 80% Type 1 and 20% Type 2.

To compare the left and right sides from Table 3 for the lingual
nerve (LN) relation to the submandibular duct (SMD), McNe-
mar's test was applied, and the p‐value was 0.03125. This
indicates a statistically significant difference between the left

and right sides in the relationship of the lingual nerve to the
submandibular duct at the 5% significance level.

4 | Discussion

Temporary LN damage varies from 0% to 37%, while permanent LN
injury during third molar surgeries ranges from 0.02% to 2% (Tojyo
et al.2019). In this study, the distance from the alveolar ridge near
the third molar to the lingual nerve in dentulous samples closely
resembled the distances reported by Ostrowski et al. (2023).
Ostrowski et al. (2023) had the distances between the lingual nerve
and the first, second, and third molar as 19.81± 5.41, 14.62± 3.22,
and 11.59± 2.12mm, respectively. In the edentulous group, small
differences compared to the dentulous sample were noted. This
may be attributed to bone reabsorption, likely influenced by the
advanced age of the sample (Ostrowski et al. 2023). There was a
difference between the distances recorded by this study compared to
Mendes et al. (2013); however, this may be due to the different
population samples and the age of the cadavers (Ostrowski
et al. 2023). This study, Ostrowski et al. (2023) and Chalise et al.
(2022) had a millimeter difference for the dentulous population
(Ostrowski et al. 2023; Chalise et al. 2022). The male dentulous
population differences may be due to the Nepalese population
compared to the white South African population and the sample
size (Chalise et al. 2022). In the South African sample, the distances
between the first, second, and third molars and lingual nerve were
larger in males compared to females. This is possibly due to sexual
dimorphism in the South African population, where females have
smaller mandibular measurements (Steyn and İşcan 1998).

The measurements from the research conducted by Chan et al.
(2010) for the first and second molars were 13 and 9.6 mm,
respectively. Chan et al. (2010) investigated a United States
population, potentially incorporating diverse subpopulations in
a single group, with a notable age range (Chan et al. 2010). In
this study, the distance between the LN and the alveolar ridge of
the second molar in the dentulous sample was slightly larger
than the study by Ostrowski et al. (2023). In this study, the
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vertical distance between the LN and the alveolar ridge of the
first molar in the dentulous sample was similar to the distances
found by Ostrowski et al. (2023).

Ostrowski et al. (2023) did not specify molar presence in their
study, while Mendes et al. (2013) noted the presence or absence

of third molars (Ostrowski et al. 2023; Mendes, de Carvalho
Leite Leal Nunes, and de Almeida Lopes 2013). Chalise et al.
(2022) exclusively used cadavers with second and third molars
present, and Chan et al. (2010) excluded six unilateral edentu-
lous molars from their study. In our study, both dentulous and
edentulous cadavers were included, which is relatively

TABLE 1 | The minimum, maximum, and mean distance of the lingual nerve to the first, second, and third molars in dentulous and edentulous

male and female cadavers.

Statistics

Right third
mandibular
molar (mm)

Right second
mandibular
molar (mm)

Right first
mandibular
molar (mm)

Left first
mandibular
molar (mm)

Left second
mandibular
molar (mm)

Left third
mandibular
molar (mm)

Dentulous

Females

Min 9 10 8 12 9 7.5

Max 15.83 24 28 28 26 15.5

Mean 12.03 14.58 17.67 19.83 16.42 10.89

SD 2.4 4.94 6.71 5.12 5.54 2.63

Males

Min 9.5 11 10.4 14 13 9.33

Max 12.33 18 25 21 18.5 12.67

Mean 10.73 15.5 20.08 19.22 16 11.23

SD 1.24 2.96 6.04 2.96 2.26 1.29

Edentulous

Females

Min 9.17 10 12 5 9 8.33

Max 14.67 11 15 12 16 11

Mean 11.72 10.5 13.5 9.33 8.33 9.56

SD 2.77 0.71 2.12 3.79 4.95 1.35

Males

Min 8.67 11 10 11 10 7.5

Max 14.17 19.5 20 24 21 14.5

Mean 10.86 15.29 16.27 16.14 14.5 11.44

SD 1.65 3.07 3.41 4.35 3.42 2

Note: Minimum (Min), maximum (Max); mean and standard deviation (SD).

TABLE 2 | The average distances between the first, second, and third mandibular molar and the lingual nerve.

Statistics

Average distance between the
third mandibular molar to the

lingual nerve (mm)

Average distance between
the second mandibular molar to

the lingual nerve (mm)

Average distance between the
first mandibular molar to the

lingual nerve (mm)

Dentulous

Female 11.46 ± 2.51 15.5 ± 5.24 18.75 ± 5.91

Male 10.98 ± 1.27 15.75 ± 2.61 19.65 ± 4.50

Average 11.22 ± 1.89 15.63 ± 3.93 19.20 ± 5.21

Edentulous

Female 10.64 ± 2.06 11.50 ± 2.83 11.42 ± 2.95

Male 11.15 ± 1.83 14.90 ± 3.25 16.20 ± 3.88

Average 10.90 ± 1.94 13.20 ± 3.04 13.81 ± 3.42
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uncommon in the existing literature when exploring the rela-
tionship between the LN and the alveolar ridge.

The study results show that the distance between the lingual
nerve and the third molar is the smallest of the three molar
measurements. This is an important observation, as surgery is
common in this region. Our study shows similar results for the
vertical distance between the lingual nerve and third molar for
dentulous cadaver studies by Erdogmus et al. (2008), Pogrel
et al. (1995), Kieselbach and Chamberlain (1984), Behnia et al.
(2000), Hὄlzle and Wolff (2007), Karakas et al. (2007), and Dias
et al. (2015).

Notably, there is a scarcity of research investigating edentulous
patients, with limited studies such as those conducted by
Shimoo et al. (2017). There are significant alveolar changes
between dentulous and edentulous bone; however, the differ-
ences between dentulous and edentulous mandibles have
received minimal attention (Shimoo et al. 2017).

Methodologically, Ostrowski et al. (2023) used cadavers, MRI,
ultrasound, and surgical techniques for data collection. Mendes
et al. (2013) dissected cadavers following sagittal dissection of
the heads. Chan et al. (2010) reported dissection of the lingual
nerve, and Chalise et al. (2022) exposed the lingual nerve
through infra‐temporal dissection. In our study, we hemisected
each cadaver head and dissected, and measured the lingual

nerve on the lateral surface of the molar region. The different
methods may account for different measurements found
between the molars and lingual nerve.

In our investigation, most lingual nerves crossed the SMD
superiorly on the right side. On the left side, the majority of LNs
crossed the SMD inferiorly. The right side in this study differs
from the study by Mendes et al. (2013), Iwai et al. (2022), and
Ostrowski et al. (2023), which may be a result of the sample size
and the population. The left‐sided samples were similar to the
existing literature (Ostrowski et al. 2023; Mendes, de Carvalho
Leite Leal Nunes, and de Almeida Lopes 2013; Iwai et al. 2022).
Iwai et al. (2022) found that in 33 patients, the lingual nerve
crosses below the SMD equally on the right and left side. A
reason for this difference is possibly due to population differ-
ences. A study by Günenç Beşer et al. (2018) reported similar
findings, where the lingual nerve crossed superior to the SMD.
Surgeons should be aware of this anatomical variation to min-
imize the risk of injury to the lingual nerve or the SMD during
procedures.

The bifurcation point in this study was found to be above the
mandibular notch in all the samples. Kim et al. (2003) defined
four bifurcation points of the lingual nerve, namely, Type 1,
where the lingual nerve bifurcated above the mandibular notch,
Type 2, where the lingual nerve bifurcated in the upper half
between the mandibular notch and mandibular lingula, Type 3,

TABLE 3 | Data of the lingual nerve's (LN) relationship to the submandibular duct, the location of the bifurcation point, the number of branches

entering the tongue, and the classification of the main trunk of the lingual nerve branches.

Category Right (n) Left (n) Total (n)

LN relation to the submandibular duct

Superior 12 (52.17%) 6 (26.09%) 18 (39.13%)

Inferior 11 (47.83%) 17 (73.91%) 28 (60.87%)

Total 23 23 46

LN bifurcation point

Above mandibular notch 24 (100%) 25 (100%) 49 (100%)

Total 24 25 49

Branches of LN entering the tongue

Two 1 (4.17%) — 1 (2.08%)

Three 10 (41.67%) 11 (45.83%) 21 (43.75%)

Four 5 (20.83%) 5 (20.83%) 10 (20.83%)

Five 6 (25.00%) 4 (16.67%) 10 (20.83%)

Six — 1 (4.17%) 1 (2.08%)

Seven 2 (8.33%) 2 (8.33%) 4 (8.33%)

Nine — 1 (4.17%) 1 (2.08%)

Total 24 24 48

Classification of the main trunk of the LN branches

Type 1 16 (66.67%) 20 (80%) 36 (73.33%)

Type 2 7 (29.17%) 5 (20%) 12 (24.58%)

Type 3 1 (4.17%) — 1 (2.08%)

Total 24 25 49

Note: The number of branches is the percentage of the respective row divided by that section's respective total.
Abbreviation: LN= lingual nerve.
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where the lingual nerve bifurcated in the lower half between
the mandibular notch and mandibular lingula, and Type 4,
where the mandibular nerve branches in a plexiform (Kim
et al. 2003). In Ostrowski et al. (2023), the majority of the LN
bifurcation was above the mandibular notch, and the second
most found location was in the upper half between the man-
dibular notch and the mandibular lingula. The difference in the
bifurcation pattern may be explained by several factors, such as
the difference in sample size and varied population groups,
which consisted of populations from all over the world except
for Africa. In a study by Edrogmus et al. (2008), the lingual
nerve bifurcated above the mandibular notch in 66.7% of the
sample; this was classified as a Type 1 bifurcation. Thus, 100%
of our sample has a Type 1 bifurcation of the lingual nerve.

The number of terminal branches that enter the tongue is
important when performing a lingual nerve block to remove the
mandibular third molar (Chan et al. 2010; Pogrel et al. 1995;
Iwanaga et al. 2028; Balasubramanian et al. 2017; Pippi, Spota,
and Santoro 2017; Garisto et al. 2010). In this study, the varia-
tions in pattern prevalence were notably different from Al‐
Amery et al. (2016), who identified four distinct patterns. In this
study, Pattern 4 was found to be the most prevalent according to
the classification system that was used by Al‐Amery et al.
(2016). In this study, the maximum number of terminal bran-
ches for the lingual nerve was nine on the right side in one
cadaver, while on the left side, there were seven terminal
branches. A different classification system may be required as
pattern 4 included too many different terminal branches of the
LN. Pattern 4 included four or more terminal branches which is
why this study's percentage was different from Al‐Amery et al.
(2016), since this study had a greater number of terminal
branches. Al‐Amery et al. (2016) found the two terminal
branches in their sample as the most common. Rusu et al.
(2008) found a different pattern of insertion of the terminal
branches of the lingual nerve when compared to the study by
Al‐Amery et al. (2016). Rusu et al. (2008) only distinguished
between two morphological types of terminal branches. Fagan
and Roy (2024) recognized four terminal branches entering the
tongue. Five terminal branches were found in a study by Zur
et al. (2004). According to Zur et al. (2004), these branches
innervate the lingual mucosa, interconnect with the hypoglossal
nerve, and provide bilateral innervation to the tongue. The
difference between our study and those by Al‐Amery (2016) and
Rusu et al. (2008) may be attributed to population differences
and the samples being studied and may differ between the left
and right side in the same cadaver.

Regarding the collateral branches of the lingual nerve,
Shimotakahara et al. (2019) reported that the Type 1 branching
pattern was the most common, followed by Type 2, with Type 3
being the least frequent (Shimotakahara et al. 2019). Our study
observed a similar branching pattern to Shimotakahara et al.
(2019), with slight variations that could be attributed to differ-
ences in sample size and the specific populations studied, given
the contrast between the Japanese population in their research
and our white South African population.

In conclusion, our study on the lingual nerve in a white South
African population provided valuable insights into its anatom-
ical characteristics during dental procedures. Notably,

differences were observed in measurements and patterns com-
pared to the existing literature and other populations, high-
lighting the need for further research. Comparisons between
the right and left lingual nerves were done. The study empha-
sizes the importance of considering diverse populations, spe-
cifically the black South African population, to enhance the
generalizability of findings for third‐molar surgeries. The con-
sideration of edentulous cases and the use of hemi‐secting the
head for improved access to the oral cavity are some of the
strengths of this study. Overall, this study underscores the need
for continued research to refine our understanding of lingual
nerve anatomy and improve surgical outcomes.

The data collected will help to minimize the risk of iatrogenic
damage during dental procedures.

4.1 | Limitations of the Study

The cadavers in the study were of advanced age, with 14 being
edentulous. The study exclusively focused on the white South
African population. It is recommended to incorporate cadavers
from the black South African population to enhance diversity
and increase the sample size. Additionally, including a younger
population undergoing third molar surgeries with the aid of
ultrasound is crucial for a more comprehensive analysis.
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