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Peripheral Nerve Damage Following Removal of Mandibular
Third Molar: Causes and Prevention
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Abstract: Third molar extraction is a routinely done procedure by a Dental and Maxillofacial Surgeon.
However, chances are that this procedure can bring about damage to one of the branches of the mandibular
nerve. An in-depth knowledge on the anatomy of the nerve, correct diagnosis and the usage of proper techniques
will enable the clinician to carry out this procedure without leaving post-operative complications. This review
article focuses mainly on the causes of peripheral nerve trauma during the procedure and whatshould or can be
done to prevent it.

I.  Introduction

Extraction of the third molar- either erupted or impacted is one of the most common procedures done
by a Dental and Maxillofacial Surgeon. Aclinician is said to have a profound understanding of this procedure if
he or she addresses the complication that might follow this simple surgery. Usually, surgical removal of third
molars are followed by pain, swelling, trismus, and general oral impairment during the phase of healing[30]
Apart from the common complaints, a more dangerous negative impact is peripheral nerve paraesthesia caused
by an insult to the Inferior Alveolar Nerve (IAN) and(or) the Lingual Nerve(LN). The overall percentage of IAN
and LN injury following the removal of the mandibular third molar ranges around 0.5%t05%[33,35]. The
percentage of Lingual Nerve injury is around 0.02%t00.06% which has a lower frequency compared to the AN
injury. [21, 23, 24, 25, 27]

Paraesthesia following peripheral nerve injury is usually temporary and could be permanent in very
rare cases. Permanent loss of sensation can occur as a result of failure in complete nerve regeneration. The
reported permanent inferior alveolar nerve injury islesser thanl% [2, 9, 15, 26,28, 32, and 36]

However, focusing on meticulous details during the procedure and a complete understanding of the
anatomy of the nerve can avoid such occurrences. This article comprises of a simplified anatomy of the
mandibular nerve, pathophysiology of nerve damage, causes of nerve injury and the approach towards
minimizing peripheral nerve injury.

Il.  The anatomy of lingual and inferior alveolar nerve

The inferior alveolar nerve (IAN) and Lingual Nerve (LN) are branches of the posterior trunk of the
Trigeminal nerve (TN). The trigeminal nerve (TN) is a mixed cranial nerve that consists mostly of sensory
neurons. It divides as 3 major branches from theTrigeminalganglion; the mandibular nerve (MN) being largest
of the three divisions. The MN also has an additional motor component the nerve to mylohyoid. [18]

The TN exits the brain from the lateral surface of the pons and then divides into three branches.

The MN, being the main concern in this article, divides into two branches - the lingual branch (which
supplies general sensation to the mucosa the floor of the mouth, of the anterior two thirds of the tongue and the
lingual surface of the gingival [29] and the inferior alveolar branch which supplies the lower molars, premolars
and adjacent parts of the gingiva.

The IAN which descends medial to the lateral pterygoid, passes in between the sternocledomastoid
muscle and the lower border of the mandible to then enter the mandibular foramen. It then runs along the
mandibular canal and divides into its terminal branches - the incisive branch and mental branch, between the
first and second mandibular premolar.

The LN on the other hand, is the smallest branch of the posterior trunk of the trigeminal nerve. This
nerve starts its course from the infra temporal fossa, near the otic ganglion and is separated about 5 to 10mm
from the IAN.The lingual nerve proceeds to move and downwards and forwards till it approaches the ramus of
the mandible. From here, it travels to lie opposite to the posterior root of the third molar tooth, where it is
superficially covered by the gingival mucoperiosteum alone. The IAN winds under the submandibular duct first,
before dividing into different branches and entering into the substance of the tongue.
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*Figure 1 : Anatomy of the mandibular nerve [39]

I11.  Aetiopathogenesis of nerve Damage and neuronal regeneration

Neuronal degeneration depends upon the extent of the injury, the age of the patient, and the location of
the injury [16]. Neural trauma which leads to a pathology usually arises from disordered central zones either
from hyperactive ganglion cells, or by the formation of a neuroma. [6] Mild injuries can lead to segmental
demyelination which may act as ectopic impulse generation sites. [19]

A study by Kipp et al. (1980)[15] suggests that all nerve injuries following extraction recovered within
6 months- the period of time which is a commonly set bench mark for the recovery of a nerve injury. Blackburn
and Bramley, 1989 [3] showed that there is an incident rate of 11% and a 0.05%persistence rate in a LN injury.

Carmichael and McGowan’s(1992 ) [5]statistics for the IAN showed an incidence of 5.5% at 6 to 24
hours, 3.9% at 7 to 10 days, and 0.9% after 1 year.

Ailing (1986) [1] recorded endured deficits in 13% of LN injuries which had an incidence of 0.06%
contrary, to the IAN which had a 0.4% incidence and 3.5% persistence at one year. On the whole, the 1AN
recovers better than the lingual nerve probably due to the guiding of the mandibular canal.

Neurons, like many other cells in the human body, are capable of regeneration. The healing of nerve
tissue is a unique process as its regeneration depends solely upon the cell and not based on tissue repair i.e.
cellular regeneration [22]. The Schwann cell and its basal lamina (Bands of Bungner) play a vital role in this
process. If a nerve cell survives an injury, it lets out nerve sprouts from the proximal portion of the injured area
which could begin as early as 24 hours after the injury. The Schwann cells on the other hand would multiply in
the distal segment of the nerve and when they come in contact with the axon sprouts they undergo a series of
changes which eventually triggers the myelin production. [20]

1. Causes
#Lingual nerve injury

The LN is much less likely to be injured compared to thel AN. Of the causes, the most understood cause
for the LN injury is said to be the enormous variation in its pathway, especially in the third molar area. The
nerve is commonly located in the lingual cortex of the mandibular third molar. However, it can be located at any
position between the mylohyoid muscle and the gingival crevice. [12] Also, reports have been made regarding
the stretching and compression of the nerve while retracting the lingual flap. Some reports suggest that
anasthetic injections or even the toxicity of the anasthetic solution could have an ill effect on the nerve, but there
were no significant scientific studiesto prove it right.

#Inferior alveolar nerve injury

Rood and NoraldeedShahab39(1990) [19] established three conditions which were found to be in
favour with the 1AN injury. These were the diversion of the canal, darkening of the root and interruption if the
white lines.

The latter two findings were also emphasized by Howe &Poyton[9], as well as Kipp[15] and Rudd[29].
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#Direct and indirect injuries

Many studies have been carried out to specify the cause of the LN and IAN injury during the removal
of the impacted or erupted third molar. The types of damages imposed onto the nerve can be categorized by
direct and indirect injuries.

- Directinjuries: Direct injuries include those injuries that occur while carrying out the procedure such
as trauma to the soft tissue, injuries during the administration of local anasthetic injection, crush injuries and
injuries as a result of improper instrumentation

< Indirectinjuries: Indirect injuries are injuries pertaining to physiological means such as root
infections and pressure from a hematoma or post-surgical oedema. [4]

IV. Classification of Nerve Injury

Many accepted classifications have been given by authors over the years in attempt to have a better,
more simplified view on this rather vast topic. One of the most commonly used classification and also the most
accepted classification is the one proposed by Seddon and Sunderland. Seddon classifies neural trauma into
three types - neurapraxia, axonotmesis, and neurotmesis based upon the severity of tissue injury, time for
recovery and prognosis for recovery (1943) [20]

Neuropraxia is characterized by paraesthesia (mild loss in sensory) and poor discrimination and
stimulus interpretation. This is usually cause by mild trauma to the nerve trunk. Here, there is no axonal
degeneration and complete sensory recovery occurs within hours to server all days. A slightly more severe form
is axonotmesis which is characterized by severe paresthesia. In this form of nerve injury the nerve trunk is
intact, however with variable degrees of tissue injury but the affrerentfibers undergo degeneration. The sensory
recovery is good but not complete and the axonal regeneration usually picks up several months. The most severe
form of neural trauma in seddon's classification is neurotmesis whose sensory deficit is characterized by
anasthesia (complete loss of sensation). Sensory recovery is nil unless the nerve courses through a canal such as
the mandibular canal. Sunderland (1987) classifies nerve injury based upon the degree of tissue injury with a
more detailed description compared to the latter author.[20]

V. Risk factors
#Radiographic findings
A close anatomical relationship of the mandibular canal to the tooth is the one factor that cautions the
practitioner before he/she decides to extract the tooth. Patients with these radiographic signs are said to be ‘high
risk' patients. Some other signs also include narrowing or deviation of the canal, loss of the cortical outline of
the canal and increased radiolucency over the root area[27]. However, injury to the nerve can occur
independent to any of these factors.

Darkening of oot Defiection of root Narrowing of root Dark and bific apex of oot

nterruption of white line of canal sion of canal Narrowing of canal

—

*Figure 2 : 7 juxtapositions of the third molar.*[40]

#Other patient related factors

Some researchers have stated that the patient's age (around 26-30years)could also increase the chances
of getting the nerve injury. Apart from that, horizontally impacted teeth [38] and teeth with greater lingual
angulation [8] may be of significant importance in increasing the chances of lingual nerve injury as there may be
a need to manipulate the lingual flap in the latter case.
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VI.  Approach towards minimizing nerve injury

Many ideas have been brought forward aiming to reduce nerve injury during the removal of the
mandibular third molar. A preoperative radiograph should be taken to assess the relationship of the
corresponding nerves and the tooth to be extracted. In high risk patients as mentioned earlier, the anatomical
position of the tooth lies very close the nerve. Thus, in such situations, the patient should be informed prior
about the condition and the complications the individual mightface if a nerve injury takes place.

Magnetic Resonance Imaging (MRI) has several advantages over the conventional Radiographic and
CT imaging. The advantage of MRI is that it has a better soft tissue contrast resolution without having to use
ionizing radiation. Hence this method provides sufficient information on the relationship of the IAN and the
impacted third molar and can be used in young patients to prevent radiation exposure. [7]

Cone Beam CT (CBCT) appears to be the gold standard for this procedure. Since this device is not
readily available in most places, it still remains as a poor source of obtaining the diagnosis for a mandibular
third molar extraction.

A study carried out by LucaLandi,DDS,CAGS [17] consisted of a surgical approachtowards reducing
the risk of peripheral nerve injury.This was done by removing the mesial portion of the anatomical crown of a
fully erupted third molar. The objective of this procedure was to create adequate space for the mesial migration
of the third molar so that the extraction of the third molar can be done with minimal invasion to the IAN. Here, a
group of 9 patients ( age range of 18 years to 43years) were chosen and the procedure was carried out in these
patients. In a course of 6 months, (meanl174.1days,range92-354days) all the third molars were mesially migrated
and removed successfully without causing trauma to the IAN.

Checchi [4] introducedan orthodontic appliance to move the impacted third molar distant to the 1AN.
This method was proven to be successful. However, the orthodontic appliance which is positioned in a difficult
area of the mouth may cause trauma to the neighbouring tissue. Furthermore, this technique is not only time
consuming as it required 5months of active therapy and 3 months of stabilization but also not cost effective.

Focusing on the surgical aspect would probably be the best approach towards minimizing nerve
injuries.lt is a known fact that minor details such as the application of buccal approach and proper flap elevation
contribute to a large extent. For instance, the Howarth's, a commonly used periosteal elevatoris placed between
the lingual periosteum and the lingual plate of bone carefully without over instrumentation. The primary goal of
the flap elevator is to protect the LN during bone removal and tooth elevation. Chisels on the other hand are
used for socket saucerization and the tooth delivered distolingually. [10]

VII.  Summary

Various methods have been suggested by dentist all over the world intending to reduce the occurrence
of peripheral nerve injury while extracting the mandibular third molar. The most preferred and conventional
methods are based upon the techniques used to extract the tooth such as using the buccal approach while
extracting and focusing on minimal soft tissue damage. Therefore, a strategic approach towards handling this
situation requires the operator to have a combination of adequate knowledge on the anatomy of the mandibular
nerve, application of apt techniques and the ability to make evidence based diagnosis. More clinical studies
should be carried out to discover the best methods in preventing IAN and LN injuries.
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