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Introduction: Neurological injuries including lingual nerve damage are among the
most devastating complications of mandibular third molar extraction. Various
causes of lingual nerve damage have been proposed in literature including the
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Introduction

Mandibular third molar (wisdom tooth) extraction is one
of the most common procedures performed in oral surgery
practice. Various complications of surgical extraction of
mandibular third molars have been reported but
neurological injuries account for the most disabling
complications that also have severe medicolegal
considerations.

Inferior alveolar and lingual nerves are the most
common nerves affected as far as neurological
complications of third molar extractions are concerned.’
Lingual nerve injury (LNI), although relatively less common
is most disturbing for the patient as it not only causes loss
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of sensory sensation but also loss of special sensationii.e.,
taste on an affected side of the tongue. Unlike lingual nerve
various imaging techniques including orthopantomography
and cone beam computed tomogram (CBCT) can be used
to assess the position of the inferior alveolar nerve and
then plan the surgical procedure accordingly. Moreover,
the lingual nerve has a considerable variable position in
soft tissues on the lingual aspect of the lingual cortical plate
and lingual crest in the mandibular third molar region.? In
an extensive literature review, it has been proposed that
the average horizontal distance from the mandibular third
molar lingual alveolar wall to the lingual nerve is 3.05 +
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0.48mm while the vertical distance from the lingual nerve
to the alveolar ridge in the third molar area is 7.24 %
0.95mm.?

In literature, various risk factors for lingual nerve injury
have been identified, whereas iatrogenic injury during
surgical extraction of the mandibular third molar is
considered the most common cause of lingual nerve
injury." Furthermore, various modifications of surgical
techniques for wisdom teeth extraction have been
published but no significant evidence is available
supporting any single surgical technique.* this study aimed
to determine the incidence of lingual nerve injury using a
standard surgical technique (as described below) by an
experienced oral and maxillofacial surgeon. Whereas the
secondary objective was to describe various factors
contributing to the lingual nerve injury while performing
extraction of mandibular third molars.

Methodology

This prospective case series was conducted at the
Dental outpatient department of Maroof International
Hospital Islamabad, Pakistan from Jan 2016 to Dec 2020.
A consecutive non-probability sampling technique was
used. After taking informed consent all patients who
required the extraction of mandibular third molars were
included in this study. All patients were operated on by a
consultant-level oral and maxillofacial surgeon having
more than 20 years of experience. The exclusion criteria
were patients with preexisting neurological conditions, a
preexisting neurological deficit of lingual nerve due to
orthognathic surgery or trauma, and patients with
psychological or psychiatric disorders.

The surgical procedure was carried out under local
anesthesia (2% lignocaine with epinephrine 1:100000)
either alone or supplemented by intravenous sedation with
midazolam (3mg). Halstead’s Inferior alveolar nerve block
technique along with buccal infiltration techniques was
used to anesthetize the inferior alveolar, lingual, and buccal
nerve.® Inferior alveolar nerve block was administered
using 27G long needles (45mm) in self-aspirating dental
cartridge syringes (Figure 1a).

The initial attempt was made to luxate and extract the
tooth by closed technique. In cases of inability to perform
extraction by closed means following, steps were
employed to perform the surgical extraction.

https://doi.org/10.32593/jstmu/Vol5.1ss2.209

https://j.stmu.edu.pk

The standard buccal envelope mucoperiosteal flap was
raised by making an incision in the gingival sulcus and the
distal extension incision was made in the buccal vestibule,
lateral to the external oblique ridge (Figure 1b). Then after
the exposure of the external oblique ridge, the distolingual
mucoperiosteal flap was raised carefully using Mitchell’'s
trimmer (Figure 1c). This flap is particularly helpful for the
extraction of disto-angular third molars and facilitates safe
distal cutting of bone and tooth sectioning. This disto-
lingual flap should be of appropriate size for adequate
access to the area distal to the tooth. To avoid excessive
traction on the lingual flap and soft tissue the authors
recommend passively placing the blunt end of a molt-type
periosteal elevator between the flap and lingual cortex for
appropriate retraction and protection of lingual tissues.

Ostectomy or bone removal was done to expose the
impacted tooth. Bone removal was done with a surgical
handpiece (rotary instruments) and straight fissure carbide
bur under copious irrigation of saline. Ostectomy was
performed by moving the bur around the tooth from disto-
lingual to mesiobuccal direction in brush-like strokes for
better control of rotary instruments and to lessen the
chances of injury to the lingual tissues (Figure 1d).

Then the tooth was luxated with the help of Coupland’s
straight elevators. The authors recommend opting for tooth
sectioning in case of hindrance in luxation and delivery of
the tooth or when the angulation of the tooth or root
configuration requires so. Tooth sectioning was performed
with rotary instruments under copious irrigation in such a
way that only two third of the buccolingual dimension of
dental tissue was cut with handpiece and bur to avoid
perforation of lingual cortex and injury to lingual soft tissues
(Figure 1e). Finally, the tooth was delivered with the help
of straight elevators, curved artery clip, or forceps.

The suturing was performed after copious irrigation of
the socket and flap. 3/0 polyglactin suture using the reverse
cutting or round body needle. The authors recommend
extreme caution while suturing and propose small
superficial bite from lingual soft tissues to avoid injury to
the lingual nerve (Figure 1f). Then the patients were given
routine postoperative instructions and were advised tab.
Diclofenac potassium 50mg twice a day for three days to
manage postoperative pain.
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The patients were advised reappointed one week
postoperatively for the removal of sutures and examination
of the neurological status of the lingual nerve. The lingual
nerve sensation was examined by subjective and objective
testing (fine touch with a cotton wisp and pinprick testing).
All patients having compromised lingual nerve function
were called every week to assess the lingual nerve function
until full recovery is achieved. Patients showing no
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recovery of lingual nerve function till 6 months were
considered to have a permanent deficit of neural function.
Data were analyzed by calculating descriptive statistics
i.e., frequency and percentage for categorical variables
and meanz SD for the continuous variables. using SPSS
25.
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Figure 1: a) Preoperative OPG showing horizontal impaction b) Marking of envelope flap with distal extension c)
Buccal and lingual mucoperiosteal flaps raised and retracted (blue arrows showing the direction in which rotary
instruments are used for osteotomy d) buccal ostectomy and tooth sectioning performed e) suturing of flaps f)
tooth delivered in sections
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Results

Twelve hundred patients who met the inclusion criteria
were initially included in this study and 15 of them dropped
out as they did not report back for the follow-up. A total of
1487 lower third molars were extracted in 1185 patients
that were studied, among which 451 (38.1%) were male
while 734 (61.9%) were female patients. The mean age
was 30.82 + 8.07 years.

Extractions of 854 (72.1%) patients were performed
under local anesthesia while in 331 (27.9%) patients’ IV
sedation was used along with local anesthesia. Mandibular
right third molars were extracted in 468 (39.50%) patients,
left third molars were extracted in 415 (35%) cases while in
302 (25.50%) cases extraction was performed on both
sides. In 585 (39.34%) patients surgical extraction was
required while in other 902 (60.66%) patients mandibular
third molars were extracted by closed technique.

Chronic recurrent pain (n=968, 65.11%) was the most
common cause of extraction, followed by pericoronitis
(n=173, 11.63%), orthodontic treatment (n=172, 11.57%),
extensive caries (n=141, 9.48%), prophylactic extractions
(n=18, 1.21%), cystic lesions (n=9, 0.61%) and root
resorption (n=3, 0.2%) Figure 2.
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Figure 2: Distribution of the Causes of Extraction of
Mandibular Third Molar

Out of the total of 1487 teeth extracted; LNI was
observed in just two cases (0.13%) Table 1. The reason for
extraction in both these cases was recurrent pericoronitis
associated with the impacted wisdom tooth and the
surgical extraction procedure was required on both
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occasions. The neurological deficit in both these patients
was of temporary nature as the recovery of lingual nerve
function was observed within 6 weeks of surgery.

Table 1: Incidence of Lingual Nerve Injury

EeelE Intac(tnr;lerve Nerw(enl)njury Total
caosed - gnaro0%) -~ | soz6066%)
ourgical | sg30066%) | 200.34%) | 585(30.34%
Extrotions | 1485(0987%) | 2013%) | 1487(100%)

Discussion

The lingual nerve along with the inferior alveolar nerve
is at great risk of injury while performing surgery on
mandibular third molars because of their close
approximation to the surgical area.

Incidence of LNI is quite variable, as in a review of
literature it has been described that temporary lingual
paresthesia ranges from 0 to 37.5% while permanent
lingual nerve injury was reported in 0 to 2% of patients after
third molar surgery.® In the present study, there was no
case of permanent lingual nerve injury while just two
patients (0.13%) had temporary paresthesia of the lingual
nerve which is a very small proportion considering the large
sample of patients studied. Many causes of LNI have been
described in the literature.? The authors have identified five
factors that might have contributed to the iatrogenic injury
of the lingual nerve i.e., local anesthesia procedure,
incision & flap elevation/retraction, osteotomy procedure,
suturing, and surgeon’s experience.

Local anesthesia procedures can cause lingual nerve
injury due to needle penetration and/or the potential
neurotoxic effect of local anesthesia solution. Due to the
anatomical variation in the position of the lingual nerve, not
much can be done to prevent lingual nerve injury during
local anesthesia procedures. Although few authors have
advocated the use of the para-apical anesthesia technique
having negligible chances of lingual nerve injury still
Halsted’s technique is mostly used as a local anesthesia
technique for the extraction of mandibular wisdom teeth.®
In a study Pogrel and colleagues have described that in
33% of cases lingual nerve is formed by a single fascicle in
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contrast to the inferior alveolar nerve which has 7-39
fasciculi. Therefore, the lingual nerve is more prone to
injury during needle penetration as compared to the inferior
alveolar nerve.” Furthermore, the concentration and type of
local anesthesia have also been proposed as the probable
cause of nerve damage. Historically it has been suggested
that there is a high possibility of nerve injury with 4%
articaine as compared to 2% lignocaine?® In a retrospective
study it was shown that most of the neural injuries due to
local anesthesia were among patients in whom 4% of
articaine was used.® But few recent studies and reviews are
unable to propose 4% articaine as more neurotoxic than
other local anesthetics due to insufficient evidence to
support the hypothesis.0 1 Still it is advised to use local
anesthesia of lesser concentration, select fine needles, and
avoid multiple injections during local anesthesia
procedures.’? Therefore in the current study Halsted’s
inferior and lingual nerve block technique fine 27G needles
and 2% lignocaine (with epinephrine 1:100000) was used
to achieve local anesthesia of tissues to minimize the
chances of nerve damage during local anesthesia
injections.

Various techniques have been proposed for surgical
access to the mandibular third molar including the buccal
flap technique, the buccal and lingual flap technique, and
the lingual split technique.* '® But there is no consensus
regarding the benefit of any surgical approach over the
other. A recent review of the literature has concluded that
lingual flap elevation and retraction along with the standard
buccal flap results in a lesser incidence of permanent
lingual nerve injury as compared to the only buccal flap
approach (0.1% vs 0.49%)." On the other hand in a study
by Ramadorai and colleagues employed the buccal flap-
only technique and found just one case (0.078%) of lingual
nerve injury in an audit of 1276 cases of mandibular
surgical extractions.” In the current study surgical
technique employing both buccal and lingual flaps was
used for the surgical access of mandibular third molars.
The lingual mucoperiosteal flap was reflected cleanly and
retracted with the blunt end of the molt periosteal elevator
which was passively placed to protect the lingual flap. It has
also been proposed in the current study that gentle
elevaton and passive retraction of the lingual
mucoperiosteal flap with a blunt molt elevator result in the
protection of the lingual nerve and prevents its injury. In a
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systematic review, it has been concluded that retraction of
the lingual flap with purpose-built retractors results in a
lesser incidence of lingual nerve injury.® The authors of the
current study propose that lingual flap elevation results in
better access and visibility at the distal and distolingual
area of the impacted tooth, the bone removal or osteotomy
can be performed safely under direct vision of the operator
which ultimately decreases the incidence of iatrogenic
injury to the lingual nerve as depicted by the findings
(0.13% incidence of injury) in this study.

Another important factor contributing to LNI during
lower third molar extraction is tooth sectioning. A recent
review of literature by Pippi R and colleagues has
concluded that bone removal is more likely associated with
LNI (p-value < 0.01) rather than tooth sectioning procedure
(p-value 0.523).3 In another study it was suggested that by
performing tooth sectioning we can decrease the extent of
bone removal or even avoid it thus contributing to better
postoperative outcomes and lesser complications but the
authors of the study could not establish any significant
statistical association between tooth sectioning and LNI (P
value > 0.05).'” Furthermore, there is sufficient evidence
supporting the fact that tooth sectioning during the removal
of third molars having close proximity to the inferior alveolar
canal minimizes the risk of injury to the inferior alveolar
nerve (20% vs 6%)."® Coronectomy as a sole procedure
has also been proposed for the management of impacted
teeth, as it has a lesser incidence (around 0.05%) of LNI,
but it is also associated with higher failure rates.'® In the
present study, in case of unfavorable angulation, deeply
impacted teeth, inferior alveolar nerve proximity, and failure
to luxate the tooth by closed means, the operating surgeon
performed minimal osteotomy and tooth sectioning to
remove the tooth while avoiding excessive trauma to the
surrounding soft tissues.

The surgeon’s experience and surgical expertise are
other important factors to consider while performing lower
third molar surgery. In a study by Jain et.al comparatively
very high incidence (13%) of LNI was observed as the
surgical procedures were performed by a resident
surgeon.'® The authors proposed that less experience of
the operating surgeon might have caused this higher
incidence of lingual nerve injury. In another study, a higher
incidence (4%) of lingual nerve injury was observed when
the procedure was performed by 1st year fellows as
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compared to the 3rd year fellows (incidence of 0.5%).2 %!
In the current study all the surgical procedures were
performed by an experienced consultant oral and
maxillofacial surgeon to address this confounding factor.

In this study, a large cohort of patients was studied but
there was a wide variety of mandibular third molars that
were extracted ranging from fully erupted to deeply
impacted teeth. And the extent of surgery and the time
required to perform the extractions were also quite variable
among cases. Therefore, future studies focusing on a more
controlled cohort of patients can be conducted to provide
more specific evidence of lingual nerve injury in a particular
type of third molar extractions using a particular surgical
technique.

Conclusion

The surgical technique using both buccal and lingual
flap, and passive retraction of the lingual flap while
performing osteotomy as described in this study results in
the protection of the lingual nerve thus decreasing the
incidence of lingual nerve injury. Moreover, tooth
sectioning should be performed, whenever required, by
cutting half to two-thirds of the buccolingual dimension of
the crown using rotary instruments.
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