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The importance of a good evaluation in order to prevent oral nerve
injuries: A review
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Abstract
Objective. Oral nerve injuries are a less frequent complication but they involve a decrease in the patient life quality. The
purpose of the current review is to know the described risk factors to prevent injuries and to know the therapies against an
established injury. Materials and methods. A Pubmed search of the English and Spanish language literature from 2000–
2012 using the keywords ‘oral surgery’ or ‘trigeminal nerve injuries’ or ‘lingual nerve injuries’ or ‘mandibular nerve injuries’
was performed. Review articles were included and important articles from the references were added. Results. A total of
662 were obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven
important articles were selected from the references of the ones mentioned, obtaining a total of 32 articles for the review.
Conclusions.There is a relationship between the position of the extracted tooth and the incidence of the inferior alveolar nerve
and lingual nerve injuries; as well as the age of the patient, the intra-operatory exposition of the nerve, the technique access for
the lower third molar extraction and the surgeon’s inexperience. The radiological examination is useful to evaluate the nerve
damage and to decide on the surgical technique.
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Introduction

The vast majority of nerve injuries in oral surgery
involve the fifth cranial nerve branches, especially the
inferior alveolar nerve (IAN) and lingual nerve (LN)
and with less frequency, the anterior palatal nerve,
nasopalatine nerve and infraorbitary nerve. These
injuries can be produced during extraction of the
third molar, orthognathic surgery, implantology sur-
gery, pre-prosthetic surgery, salivary glands surgery,
oral pathology surgery (such as cysts or tumours) and
on some occasions after endodontic treatment or
locorregional anaesthetic injection [1].
The extraction of the third molar is the most

common surgical procedure in the oral cavity [2],
this being the cause of 52.1% of nerve damage in
oral surgery [1]. IAN lesions have an incidence of
0.26–8.4%, while the LN sensory deficit ranges from
0.1–22% [2]. Permanent lesions must be distin-
guished from transient ones. The first are those

that last more than from 6–12 months and in which
no spontaneous recovery is expected. The classifica-
tion of Seddon [3] in 1942 divides nerve damage into
three categories, depending on its severity: neuro-
praxia, axonotmesis and neurotmesis. The first is
characterized by the functional and temporal inter-
ruption of the nervous conduction. The second case
would result in the anatomical interruption of the
axons, but with conservation of the myelin sheaths
of the nerves. Finally, neurotmesis means complete
interruption, that is to say axon and sheaths ruptured.
Later, in 1951, Sunderland [4] proposed an amend-
ment to the previous classification based on the theory
that the degree of sensory disturbance and subsequent
recovery depended on the severity of the injury.
Changes in the sensitivity of the orofacial region

may interfere with speech, chewing and social inter-
actions. Even minor changes can significantly affect
the quality-of-life of the patient. Trauma to a peri-
pheral nerve can result in anything from a complete
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loss of sensation (anaesthesia) to a reduction in the
detection and perception capability of stimuli from
mechanoreceptors and/or nociceptors (hypoesthesia).
Some patients may experience dysesthesia, character-
ized by abnormal, painful sensations. This pain can be
caused by a neuroma located in the injury, by changes
in the autonomic nervous system (pain of sympathetic
origin) or by alterations in the central nervous system
(central neuropathic pain) [5]. Allodynia is a type of
dysesthesia characterized by a painful response to a
stimulus that is not usually painful [6]. Hyperalgesia is
an exaggeration of the pain response to a stimulus,
while hyperpathia is an exaggerated pain response that
persists after removing the stimulus [5,6].
The damage to the LN or the IAN during extraction

of third molars is among the most common causes of
litigation in dentistry. Therefore, prevention is always
the best method to avoid patient dissatisfaction with
the received treatment [7,8].

Materials and methods

The literature review was performed in PubMed,
focusing on the articles from 2000–2012, with the
exception of five papers of particular interest prior to
this date, chosen to clarify the aetiology of nerve
damage and its radiographic and surgical management.
The keywords used were oral surgery, trigeminal nerve
injuries, lingual nerve injuries and mandibular nerve
injuries. The inclusion criteria were articles written in
English, clinical studies that included over 40 cases,
except for the study by Karakas et al. [9], which was
included for its study of the anatomical position of the
LN in human cadavers.
Articles relevant to the study of wisdom tooth

surgery and neurosensory deficit were selected. If
there was inadequate information in the abstracts
or the abstracts were missing, the articles were
excluded.

Results

The result of the search yielded a total of 662 articles.
Those items that had less than 40 patients or were
not review articles were eliminated. A total of
260 abstracts which focused on assessing nerve dam-
age in oral surgery were read. Finally, 25 items were
included and significant references looked for in

them, which led to seven further articles. The final
review was carried out on the resulting 32 articles.

Discussion

Aetiology and risk factors

Several studies have shown different causes of dam-
age to the IAN and the LN. All coincided in the
importance of pre-operative assessment to minimize
intra-operative risks and post-operative sequelae.
The frequency percentages of these authors are
shown on Table I, where the importance of the third
molar extraction can be appreciated in this type of
injury. Jerjes et al. [5] conducted a prospective study
of 3236 patients that evaluated the most significant
risk factors leading to the production of these inju-
ries, with three statistically significant factors in the
permanent injury of the IAN: the horizontal inclu-
sion of the third molar, patients treated by novice
postgraduates and being in the age group ranging
from 26–30. In this case, the horizontal inclusion is a
risk factor since surgery is more complex with a
greater need for bone removal. Furthermore, LN
permanent injury was related to semi-included third
molars, horizontal inclusion, patients treated by
postgraduate students in the learning phase and
the close relationship with the IAN channel. Tay
and Go [10] found that exposure of the neurovas-
cular pack during mandibular surgery increases the
risk of paresthesia, with a 70% chance of recovery
within a year. Leung and Cheung [11], in their
literature review of seven case-control studies and
25 randomized prospective clinical studies, showed
that the average age of patients with deficits in IAN
was 32.3 years old, with unerupted and horizontal
third molars extracted by specialists using lingual
access flaps. This access is only defended by the
British School, which claims that the visualization
of the LN prevents injury to it, while other Schools
do not defend its use due to the greater risk of injury
during handling. Valmaseda-Castello et al. [12]
found no significant differences between the differ-
ent degrees of inclusion, although the highest per-
centage present is the intra-osseous inclusion of
2.2%. They give distal osteotomy as a risk factor
in the IAN damage due to the close relationship
between total bone impaction and damage to the
IAN, as well as a longer than 20 min surgery time and

Table I. Aetiology of injury in the third branch of V cranial nerve as a percentage.

Third molar
extraction

Local anaesthesia
injection Implant surgery

Orthognathic
therapy Trauma Endodontics Others

Tay and Zuniga [1] 52.5 15.3 11.9 8.5 1.7 1.7 6.8

Hillerup [19] 69 10 10 7 4

Caissie et al. [6] 66 12 5 10 2 3 1
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severe bleeding in the area. The prospective study of
4338 cases performed by Cheung et al. [2] showed
no significant differences in gender and age among
patients with or without lesions of the IAN, nor with
the type of inclusion. As for the depth of the inclu-
sion, a significant difference was found.
With respect to LN, it is important to note its

inconsistent position in the retromolar region which
means the injury may be a result of the different
procedures used: during the incision, the flap elevation,
the flap retraction, the odontosection, the avulsion and
suture [5,13]. The work of Leung and Cheung [11]
shows that LN injuries occurred in patients with an
average age of 32.2 years, with unerupted third molars
and also distalized with lingual flap elevation or access
through the lingual flap. In contrast, Valmaseda-
Castello et al. [8] showed an average of 5.4% of erupted
third molars with LN lesions vs 1.8% of the rest, with a
significant association with lingual angulation.

Cheung et al. [2] found a statistically significant rela-
tionship in those third molars with a distoangular
inclusion. For the other variants, with respect to the
LN, no significant differences were found.
Regarding radiographic evaluation of the risk of

nerve injury in surgery of the lower third molars, their
close proximity to the IAN channel is the cause most
directly related to injury to the IAN. The radiographic
image is the only method available to detect this close
relationship, particularly ortopantomography (OPG).
Predicting IAN exposure during surgery may be help-
ful to explain to the patient the risk of nerve injury and
avoid apical pressure during root avulsion or even to
perform odontosection to reduce stress during dental
elevation [14]. Four signs can be observed in the roots
of the molars (darkening, deflection and narrowness
of the root and bifid root apex) and three in the
channel (diversion, narrowing and interruption of
the cortical of the channel) (Figures 1A–H) [14,15].

A B

C D

E F

G H

Figure 1. Possible signs of the channel are described according to the criteria described by Leung and Cheung [14] and Palma-Carrio et al.
[15]. Four signs can be observed in the roots of the molars: darkening (A), deflection (B), narrowness of the root (C) and bifid root apex (D).
Three signs can be detected in the channel: diversion (E), narrowing (F) and interruption of the channel cortical (G). On several occasions the
signs can be found together (H), deflection, diversion, narrowing and interruption of the channel.
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Leung and Cheung [14] conducted a study on
178 third molars, finding a prevalence of 5.1% of
injuries to the IAN. In their work, 65.7% of third
molars studied had only one radiographic sign, 27.5%
had two, 5.1% had three and 1.7% had four. The
darkening of the lower third molar root was the only
radiographic sign that showed a high risk of injury to
the IAN after surgery and the risk increased when the
third molar had two or more radiographic signs. This
agrees with the suggestion of Howe and Poyton [16],
who in 1960 estimated that the 93% of third molars
showing a darkening of the roots had a ‘real
relationship’ with the IAN. Khan et al. [17] showed
a 43.4% presence of a ‘real relationship’ when overlay
existed. In the same study, they found the horizontal
tilt of the third molar with a ‘real relationship’ in
85.7% of cases. Other authors have found that the
channel diversion was the only sign statistically related
to injury [12]. Sedaghatfar et al. [18] observed four
radiographic signs statistically associated with the
IAN exposure during extraction (darkening and nar-
rowing of the root, interruption of the cortical and
channel diversion), while for Gomes et al. [19] no
statistically significant association with radiographic
signs was found.
As a second step in the pre-operative evaluation of

nerve injury computer tomography (CT) is available.
In CT the absence of cortical bone in the alveolar
channel involves contact with the lower third molar
root and is associated with radiographic signs in
orthopantomography such as the narrowness, diver-
sion and interruption of the cortical of the channel
and the root darkening [15]. In the study of
Khan et al. [17] the relationship between orthopan-
tomography and CT findings was used to determine a
‘real relationship’ between the roots of the third molar
and the IAN channel (Table II).

Signs and symptoms

Although nerve damage can cause permanent senso-
rineural damage that is clinically reflected by a loss of
function (anaesthesia, hypoesthesia), often accompa-
nied by neurogenic distortion (paresthesia, dysesthe-
sia, allodynia), many cases have shown potential for at

least partial recovery [20]. Hypoesthesia means
numbness, stiffness or tension. Paresthesia brings a
sense of tingling, vibration and burning. Finally,
dysesthesia is associated with stinging, burning,
electric-like pain, sensitivity to heat or cold, intense
pain or intense burning. Moreover, according to Tay
and Zuniga [1], the presence of dystrophic changes
with paleness or loss of fungiform papillae is a sign of
LN injury. Upon regaining sensitivity these fungiform
papillae reappear. This allows evaluation of the course
of nerve regeneration to take place. Renton et al. [21],
in their study of NDI and LN injury, concluded that
the tongue with LN damage works with less accuracy,
so speech and eating were significantly more prob-
lematic for these patients. The information transmit-
ted in the nervous system is poor, producing changes
in the sound of some vowels.
Patients with paresthesia after surgery should be

evaluated as soon as possible following instructions
summarized in Table III [6]. After obtaining the
necessary information it will be easier to establish a
diagnosis, the degree of nerve injury, prognosis,
choose the appropriate treatment and evaluate the
recovery from injury.

Treatment

Treatment with corticosteroids in patients with
post-operative nerve injury minimizes the inflamma-
tory response (prednisone 50 mg, every 24 h for
7 days) [6], although Tay and Go [10] do not
associate the use of steroids with a decrease in nerve
damage. The medication proposed by Jerjes et al. [5]
(dexamethasone and dipyrone) administered pre-
operatively in patients with a high risk of nerve injury
can reduce sensory hypersensitivity.
In the Pogrel et al. [22] study, 145 patients were

interviewed after nerve injury and it was found that
that older patients had higher pain levels than the
younger ones. According to Queral-Godoy et al. [23],
this could be because older patients suffer more severe
damage or due to decreased nerve regeneration and
neuronal plasticity. Pogrel et al. [22], in contrast,
found that long-term NL has a greater potential for
recovery than the IAN. This finding contrasts with the
findings of other studies that examined short-term

Table III. Clinical evaluation of paresthesia, as in Caissie et al. [6].

Clinical evaluation of the affected area

Mapping the affected area with a pen

Sensitivity test with cotton swab applied to the affected area

Detecting the motion direction over a wide area

Testing sensation with a 27 diameter needle when appliedto the
affected region with enough pressure to mark the skin, but without
penetrating it

Electrodiagnostic methods (evoked potentials, action potentials)

Table II. Relationship between radiographic findings in relation to
the real contact between 3rd molar and the IAN channel according
to the study of Khan et al. [17].

Panoramic
radiograph CT

Root darkening 74.19% 43.4%

Channel narrowing 25.8% 50%

Radiolucency between root and channel 41.93% 30%

Cortical channel interruption 54.83% 30.8%

Channel Diversion 12.9% 50%
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injury. The injuries that are recovered from within the
first 3 months are probably neurapraxia, while injuries
that continue over time may be an axonotmesis [23].
Hillerup [20] claims a faster recovery during the first
6 months after injury. Thus, the prospective studies
conducted by Jerjes et al. [5] and Cheung et al. [2]
show the evolution of nerve damage after 1, 3,
6 months and 1 and 2 years in patients with surgical
trauma. They show a progressive cure of either IAN
or LN paresthesia and that the risk of nerve failure that
occurs after third molar extraction is low (Table IV).
Caissie et al. [6] recommend microsurgery in the
following cases: confirmation of nerve transection,
anaesthesia of the affected area 2 months after the
trauma, loss of protective reflexes 2 months after
trauma or dysesthesia. According to Hillerup and
Stoltze [24], microsurgical repair of nerve damage
with persistent total or near total loss of function
should be carried out within 3–6 months post-injury.
This prompt repair of the lesion makes nerve endings
remain intact and be easy to anastomose. Besides, the
presence of a neuroma worsens the outcome. The
surgical techniques used are decompression, direct
suture of the nerve, neuroma excision with direct
suture, external neurolysis and simple excision of
the neuroma with or without flap replacement
[25,26]. After these surgeries, there may be a func-
tional improvement, but a full recovery of sensation is
not possible [6]. Thus, the diagnosis of nerve damage
should include at least a detailed history, clinical
examination and an objective test of sensory function.

Prevention

According to the AAOMS (American Association of
Oral and Maxillofacial Surgeons) the extraction of third
molars in adults is a safe surgical procedure with min-
imal morbidity, no mortality and no long-term negative
impact on the life quality of the patients [27]. All
patients should be warned of the risks of third molar
surgery, including possible damage to the IAN and LN,
and informed consent must be obtained before surgery
[5,21]. Furthermore, the prediction of intra-operative
IAN exposure may be useful to explain the risk of nerve
injury. There are a number of signs that appear with
orthopantomography and computed tomography which

indicate this [14]. The lingual approach should be
avoided because of the high risk of injury in the LN
and IAN. Coronectomy or withdrawal of the crown of a
third molar intentionally without removing the roots
minimizes the risk of nerve injury [11]. This technique
used in the study of Cilasun et al. [28] shows that in the
coronectomy group the post-operative complications
were minimal (less pain and infection), with 4.5% vs
4.6% in the control group. After the removal of the
crown, root canal treatment was not carried out because
it has been shown that there is pulp survival with live
retention of the roots. Cases have been reported of
delayed eruption or migration from the root to the
surface up to 10 years after the coronectomy [29].
On the other hand, other authors do not recommend
this technique due to the potentially harmful effects that
the unremoved roots can cause [12].
Prevention of damage to the IAN or LN must be

achieved through a profound knowledge of the anat-
omy, a full consideration of its variants and a detailed
surgical plan, avoiding root compression and avoiding
damage to the nerves with surgical instruments. Risk
factors should be identified before surgery and the
relationship with the third molar, the need for osteo-
tomy and the age of the patient must be seriously
taken into account [12].
According to Robert et al. [30], in their retrospec-

tive study, the reported average of nerve injury in the
IAN was four in 1000 third molar extractions. In the
case of LN the frequency was one in 1000 extractions
(with respect to temporary and permanent injury).
This article also shows that permanent nerve damage
has a frequency of one in 2500 extractions in the case
of IAN and one in 10,000 extractions in the LN.
Subsequent nerve damage and sensory distortion

can occur after direct or indirect trauma. That is why
the surgeon must decide whether the risks of surgery
outweigh the expected benefits. Thus, Caissie et al.
[6] give some indications and contraindications for
carrying out the extraction of third molars. They refer
to the prevention and treatment of infection, dental
disease (caries and pulpitis), periodontal cysts and
odontogenic tumours and orthodontic considera-
tions. Furthermore, the contraindications refer to
age (over 30 or below 12), damage to adjacent struc-
tures, the possibility that the tooth will erupt or serve

Table IV. Evolution of nerve injuries based on the criteria established by Jerjes et al. [5] and Cheung et al. [2].

Jerjes et al. [5] Cheung et al. [2]

Time evolution IAN Paresthesia LN Paresthesia IAN Paresthesia LN Paresthesia

1 month 1.5% 1.8% 0.35% 0.58%

3 months 0.21% 0.49%

6 months 1.4% 1.6% 0.19% 0.30%

1 year 0.16% 0.24%

2 years 0.6% 1.1% 0.13% 0.20%
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as an abutment for a prosthesis, orthodontic consi-
derations and, most importantly, that the patient
does not accept the risks associated with extraction.
In the case of LN, the position of a periosteal

elevator lingual area can protect the nerve from direct
trauma. However, when this technique is used by
inexpert surgeons, there is a likelihood of injury to
the LN. Other injuries of this nerve can occur after an
infection in the area, the forming of a haematoma, a
swelling and after troncular anaesthesia [5]. The
anatomical location of the LN is variable and is an
important factor in the aetiology of the nerve injury. In
dissections made by Karakas et al. [9] the mean
horizontal distance from the lingual cortical to the
LN was 4.19 mm, whereas the vertical distance to the
lingual ridge was 9.56 mm. Tay and Zuniga [1] found
IAN injuries more frequent than LN injuries. How-
ever, the latter are more severe than those of the IAN
[27]. Pogrel et al. [22] suggest the possibility of a
greater recovery from NDI because it contains a
channel that acts as a guide. Cheung et al. [2] found
no association between the pattern of inclusion and
the incidence of sensory deficit in LN (not in the
IAN). Valmaseda-Castellon et al. [8] give the status of
the lingualized molar as a statistically significant risk
factor; this may be due to the amount of distal bone
that must be removed [11] and the inexperience of the
surgeon. Furthermore, the same authors suggest
that a possible cause of nerve damage is the use of
general anaesthesia and the aggressiveness of surgi-
cal procedures when the patient is unconscious.
However, local anaesthesia can cause mechanical
nerve damage by causing an intra-neuronal haemor-
rhage through the needle or compressive damage
through the injection of anaesthetic liquid with the
application of excessive force [12]. With respect to
the IAN, neuropraxia or axonotmesis can happen at
any point of surgery. If the nerve passes directly
through the roots of the tooth, when this is avulsed
the IAN can be sectioned, resulting in neurotmesis.
Several risk factors for IAN lesion have been
examined by various studies, the inclusion and the
proximity of the tooth to the channel being the most
obvious ones.
With respect to radiography, Leung and Cheung

[14] suggest that any deeply impacted lower third
molar shows radiographic darkening of the root or
two or more of the radiographic signs described
above, with a significant risk of post-operative deficit
of the IAN. Therefore, CT is recommended when
these signs appear in the OPG to reveal the true
relationship between these two anatomical structures.
However, there is no study showing that the use of CT
significantly reduced nerve injury during the inferior
third molar surgery [15]. To reduce the rate of this
injury, we have already described surgical techniques
such as coronectomy, with a success rate of 96.5% in
87 cases performed by Cilasun et al. [28].

Thus, many cases of paresthesia can be prevented,
but, when this problem occurs, monitoring should be
initiated rapidly in the first months to determine the
degree of nervous healing. Many patients recover
without treatment [6]. The work presented by Hil-
lerup [20] suggests that improved sensory recovery
occurs gradually after the first 6 months but not after
2 years, due to the possible formation of neuromas
which make nerve conduction difficult. According to
Tay and Go [10], this may be due to the interruption
of the continuity of the nerve trunk. Thus, they show
the persistence of sensory alteration in 28.9% of the
area after a year, which suggests the presence of a
grade IV Sunderland classification [4]. In this study,
the number of areas with paresthesia was reduced by
~60% after 3 months and by over 70% in terms of area
1 year after surgery. Between the first and second
year, there was a slight decrease of 18%. They also
suggest that the identification of the IAN neurovas-
cular bundle pack during surgery increases the risk of
injury by 20%, although this identification can be
difficult due to inadequate access to see the area.
Leung and Cheung [11] correlate the increased risk
of LN injury in unerupted teeth to the need of use
lingual retractors during surgery. With respect to
injury to the IAN, this is due to the close proxi-
mity of the roots. According to Hillerup and Stoltze
[7], nerve microsurgery should be carried out in
lesions with Sunderland grade V and VI.
Several drugs have been evaluated for the treatment

of nerve damage, including vitamins B1, B6 and
B12 administered every 12 h. However, although
these substances improve peripheral nerve regenera-
tion in animals, their effects in humans have not been
demonstrated. Low level laser therapy has been
shown to lead to an increase in axonal density after
repair of the IAN in rats and improved the regener-
ation of IAN after orthognathic surgery, but further
studies are needed to assess its effectiveness [23].
Several studies have confirmed that only 30–50% of

the information given to patients before surgery is
recalled after 7 days [31]. Therefore, written informed
consent, which reflects the possible complications, is
of great important to prevent subsequent disputes,
which are ever increasing in number. Pogrel and
Thamby [32] found that 40% of patients who expe-
rienced nerve injuries had sued the professional they
believed responsible. Lydiatt [31] in his study high-
lights the fact that 79% of the legal complaints related
to dentistry in the US concerned extractions and, in
46%, a lack of informed consent.
In conclusion, this literature review found that

there is a relationship between the incidence of
nerve injury in the inferior alveolar nerve and lingual
nerve and the anatomical position of the tooth to be
extracted, the age of the patient, intra-operative nerve
exposure, the access technique for extraction of lower
third molars and the inexperience of the surgeon.
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Radiographic evaluation is useful in assessing nerve
damage and deciding on the surgical technique. All
patients should be made aware of the risk through
informed consent.
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