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Abstract

Objective To report the incidence of trigeminal neu-
ropathy seen among new patients in a referral center within
a period of 1 year (2013). The cause of damage, method of
management and treatment outcome was assessed after
1-year follow-up.

Materials and Methods The records of all new patients
visiting the oral and maxillofacial unit of the University
hospital of Leuven in 2013 were screened for a history of
damage to branches of the trigeminal nerve. The selected
records were examined and the duration of nerve damage,
received treatment as well as the outcome of the neu-
ropathy after treatment was noted after 1-year follow-up.
Results 56 patients (21 males, 35 females) from 7602
new patients had symptoms of damage to the trigeminal
nerve branch. These symptoms persist in more than one-
third of the patients [21/56 (37.5 %)] after 1-year follow-
up. The least recovery is seen from oral surgery, implant
placement, orthognathic surgery and tooth extraction. After
1 year 85 % (12/14) of neuropathic pain cases still have
their symptoms as compared to 19 % (5/26) of patients
with hypoesthesia.

Conclusion This study shows a low incidence of nerve
damage among the new patients presenting in oral and
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maxillofacial surgery clinic (<1 %); however, one-third of
patients who sustain nerve damage never recover fully.
Early diagnosis of the cause of neuropathy is essential.
There is a need to objectively assess all patients with
symptoms of trigeminal nerve damage before, during and
after treatment.

Keywords Dental care - Disease management - Lingual
nerve injuries - Mandibular nerve injuries - Sensation
disorder

Introduction

The sensory innervation to the face, mucous membranes,
and other structures of the head is supplied by trigeminal
nerve through its three branches: the ophthalmic, maxil-
lary, and mandibular branches. The inferior alveolar nerve
(IAN), mental nerve as well as the lingual nerve (LN) are
the most injured terminal branches of trigeminal nerve
during oral and maxillofacial treatment [1, 2]. Damage to
the terminal branch of the inferior alveolar nerve is
unfortunately a common problem after oral and maxillo-
facial surgery and even sometimes during routine dental
treatment [2, 3].

Injury to branches of the trigeminal nerve can be a result
of chemical insult during dental treatment e.g. due to
injection of local anesthesia directly into nerve branches, or
through direct contact of obturating chemicals with nerve
during endodontics management [4, 5]. Another cause of
nerve damage can be the manipulation of the nerve and the
surrounding structures during surgical osteotomies made
for correcting maxillomandibular deformities. Direct injury
to the nerve during removal of a tumor or during third
molar surgery can also occur [6—8]. Mandibular fracture
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involving the body and parasymphysis region of mandible
result in damage to mandibular and mental nerve [9].
Nerve manipulation can result in nerve elongation, crush-
ing, compression or sectioning of the nerve while manip-
ulation of surrounding structures may result in transient
oedema, infection or ischemia. The accompanying com-
plication of nerve injury depends on the severity of the
inflicted damage. The resulting effect of insult to the nerve
can range from mild complications such as transient
hypoesthesia to life changing effects such as neuropathic
pain or trigeminal neuralgia [10, 11].

Clinical symptoms of nerve damage vary from
hypesthesie to unpleasant altered sensations and pain in the
orofacial region, which usually interfere negatively with
daily activities. Persistent pain, neuropathic pain, altered
sensation such as allodynia, pain and discomfort with
occlusion [12] can occur.

The prevalence of injuries of the terminal branch of
trigeminal nerve due to dental treatment and oral and
maxillofacial surgery is unknown. Severe injuries with
permanent disabling symptoms, however, seem rare.

The aim of this study was to report the incidence of
trigeminal neuropathy seen among new patients in a ter-
tiary referral center within a period of 1 year (2013). The
cause of damage, method of management and the treat-
ment outcome was assessed after a follow up period of
1 year.

Materials and Methods

The case reports of all new patients visiting the oral and
maxillofacial outpatient unit of the University hospital of
Leuven in 2013 were screened for a history of damage to
branches of the trigeminal nerve that existed for at least
6 weeks. Ethical approval for this study was obtained from
the Medical Ethical Committee of the University Hospitals
of the Catholic University of Leuven.

The records of patients with a history of nerve damage
were selected and the patient data, information on previous
received treatment, and management of their condition
through the 1-year period was entered into a spreadsheet.
Patients’ follow-up and the progress of the neuropathy
were monitored over a period of 1 year. The nerve damage
was grouped according to causative factors or by previous
treatment received by the patients: orthognathic surgery,
maxillofacial trauma, oral pathology, tooth extraction,
implant, local anesthesia, endodontics and unknown (in
cases where the cause of neuropathy is not known). The
duration of the nerve damage was assessed for each patient,
the received treatment as well as the outcome after treat-
ment was noted after 1-year follow-up.
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Results

During the 1-year study period the maxillofacial unit of the
UZ Leuven hospital had 7602 new patients out of which 56
had symptoms of clinically disturbing damage to the
trigeminal nerve branch (21 males, 35 females), age range
16-81 with mean age of 45 £ 14.

In 49 out of 56 (87.5 %) cases the inferior alveolar nerve
was affected, the lingual nerve in 5 (8.9 %) cases and the
maxillary nerve in 2 (3.6 %).

Figure 1 shows the distribution of patients among dif-
ferent causes of nerve damage groups. In 15 patients
(27 %) the cause of nerve damage was orthognathic sur-
gery, followed by oral pathology and tooth extraction
causing injuries in 8 patients (14 %) per group. In 7
patients (12.5 %) per group, damage was due to maxillo-
facial trauma and endodontics respectively, 6 patients
(11 %) due to implant placement, and in 4 patients (7 %)
the cause of damage was not known. Local anaesthesia was
the cause of nerve damage in 1 patient (2 %). In Fig. 2 and
Table 1 an overview is given of the recovery of patients per
group after 1 year.

Table 2 shows the different categories of nerve damages
seen among the study subjects. Hypoesthesia is the com-
monest symptom of nerve damage, it accounts for about
half of the symptoms among the study group, followed by
neuropathic pain of which one-fourth of the patients suffer.

Table 3 presents the different diagnostic methods used
in the course of managing these patients. Imaging is the
main way of assessing the nerve or the region of nerve
damage.

Few neurosensory tests were done for initial diagnosis
and during the follow-up procedure. This includes the cold
detection test, evoked potential to monitor nerve activity,
mechanical pain threshold test (pinprick) and in some cases
tooth vitality test.

Endodontics

No cause

Implant

Local anesthesia Extraction

Trauma

Oral Orthognathic
pathology surgery

Fig. 1 Causes of sensory nerve deficit in 56 patients of UZ Leuven.
For each cause the number of patients and the percentage is shown
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surgery Oral
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Endodontics
Local anesthesia No cause
No cause implant ' Extraction

Fig. 2 Nerve damage and recovery after 1 year of treatment

Table 1 Percentage of patients

Percentage of patients that
recovered within 1 year

grouped by the cause of nerve Group
damage that recovered within
1 year Endodontics

Local anaesthesia
Trauma
Orthognathic surgery
Extraction

Implant

Oral pathology

No cause

100
100
86
53
50
50
50
50

Table 2 Different categories of
nerve damages seen among the
study subjects

Type of neuropathy

No. of subject No. of subject with

pain after 1 year

Anaesthesia
Hypoesthesia
Paraesthesia
Dysesthesia
Hyperesthesia
Neuropathic pain
Trigeminal neuralgia
Unclassified

7(12.5 %) 1 (14 %)

26 (46 %) 5(19 %)
3(5 %) 1 (33 %)
12 %) 0 (0 %)

2 (3.5 %) 0 (0 %)
14 (25 %) 12 (85.5 %)
6 (10.5 %) 2 (33 %)
2 (3.5 %) 0 (0 %)

Five subjects presented with more than one type of neuropathy: four subjects had neuropathic pain and
anaesthesia, one subject had neuropathic pain and paraesthesia

The different treatment options and medications are
presented in Tables 4 and 5. The treatment that was given
varies from physiotherapy to cryosurgery, anaesthetic
injection and nerve transection. These treatments are usu-
ally in combination with medication (Table 5). Over 60 %
of patients are on one form or another of analgesics, while
45 % of patients use vitamins or food supplements and
about 40 % of patients with neuropathy are on antide-
pressant medication.

Symptoms of nerve damage persist in more than one-
third of the patients [21/56 (37.5 %)] after 1 year of fol-
low-up, which is shown in Fig. 2. The least recovery is
seen from oral surgery, implant placement, orthognathic

surgery and the tooth extraction group. At 1 year follow-up
85 % (12/14) of neuropathic pain cases still have their
symptoms as compared to 19 % (5/26) of patients with
hypoesthesia (Table 2).

Discussion

Damage to branches of the trigeminal nerve following
maxillofacial surgery and dental treatment is unfortunately
common, in most cases the symptoms are transient and
patients fully recover sensation over time. Persistent nerve
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Table 3 Different diagnostic methods used for managing the patients who presented with pain to the UZ Leuven

No. of Outcomes of the diagnostic method
patients

Diagnosis: clinical

Tissue biopsy 3 Close examination of tissue sample

Blood sample (WBC control total and differentials, 2
ca, cl, Hco3, total complement)

Diagnosis: others

To assess general state of health and organ function

Temperature test to assess ability to detect cold

Assess muscle activity

Test the sensibility/vitality of the involved tooth

Test the ability to detect sensation of pricking or stinging

Gives an overview of the maxillomandibular anatomy
Study relationship between bony and soft tissue landmarks
Localization of the mandibular canal

Checking state of the nerve and in case of tumor the relation of the tumor with

the nerve

Using 3D tomographic images obtained from X-ray imaging to examine part

of the body with a bigger field of view than CBCT

Cold detection test 3
EMG 2
Vitality test 4
Mechanical pain threshold test 2
Diagnosis: imaging

OPG 34
Cephalometric radiograph 6
CBCT 23
MRI/fMRI 20
CT (with/out contrast) 16
Evoke potential 3

Peri-apicale RX

Assess nerve activity
Assess tooth and structures around the tooth

In this table an overview is given of these methods and the number of patients per method

Table 4 Treatment options

Treatment No. of patients Duration Outcome
Cryotherapy 5 1-2x 0/2

Nerve transection 1 1x 0/1

Removal of osteosynthesis plate 8 1x 20p8
Relaxation splint 12 - -

Epidural electrode application above motor cotex (right) 3 - Little effect
Nerve exploration/repair 5 1x 173
Physiotherapy (sometimes with ionoforese and heat application) 11 5-9 sessions 0/5
Artrocentesis under local anaesthesia 1 1 0/1

Soft laser application 1 - -

Application of long acting anaesthesia 8 1-2x Positive effect
Acupuncture 1 - No effect
BSSO (with freeing of nerve) 4 1 Improvement but no full recovery
Exploration of implant/removal 4 1 -
Exploration/extraction of suspected tooth 4 Ix -

damage results in severe complications such as neuropathic
pain and trigeminal neuralgias.

This study shows low incidence of nerve damage among
the new patients presenting in oral and maxillofacial sur-
gery clinic (<1 %); however, one-third of patients who
sustain an injury to branches of trigeminal nerve never
recover fully.
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The most common cause of nerve damage in this study
was orthognathic surgery. The post-operative sensory dis-
turbance after bilateral sagittal split osteotomy has been
reported to range from 9 to 85 % [13-15]. The higher
incidence of nerve damage during orthognathic surgery has
been attributed to the manipulation of nerve bundle and
structures around the nerve during a surgical procedure.
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Table 5 Groups of medication and corresponding number/percentage of patients taking these

Type of medication No. of patients Percentage Average duration of treatment
Vitamins/food supplement 25 46 1 week to >12 months
Antidepressant 22 42 2 weeks to >9 months
Analgesics/NSAID 34 60 2 months to 6 months
Antibiotic 13 22 5 days to 6 months
Anti-epileptic/anti-spasticity/muscle relaxant 26 48 2 weeks to 6 months

Steroid 5 10 1 week to >1 month
Antiemetic 8 -

Others* (anti migraine, anti-psychosis) 3 2-4 -

The average duration of treatment is also shown

* Antipsychoticum, cardiac medication, antimigraine, antiviral, saliva replacement, antihistaminicum

Surgical removal of oral tumors of the jaw inadvertently in
some cases results in trauma to neural tissues. The close
apposition of an oral tumor to the nerve bundle or the
invasion of a nerve bundle by a tumor results in excision of
the nerve during tumor removal. This may account for the
nerve damage in oral pathology cases, which is the 2nd
highest cause together with extractions. Third molar
removal, the most important cause of nerve disturbance in
the extraction group, is the most common surgical proce-
dure in the oral cavity, and it has been implicated in more
than 50 % of nerve damage especially injury to the lingual
nerve [16-20]. Other causes of nerve damage are implant
placement and endodontic treatment.

Neural damage is characterized by loss or gain in sen-
sation (negative or positive symptoms) as well as other
pain conditions (neuropathic pain, trigeminal neuralgias...)
[9]. The negative symptoms (sensory deficits) present
themselves as anaesthesia or hypoesthesia and positive
symptoms as paresthesias, dysesthesias and hyperesthesia
among others [9].

Nerve laceration and excessive nerve manipulation are
commonest cause of nerve disturbance after oral treatment.

Hypoesthesia is the commonest form of nerve damage
seen in this study group (26/56) followed by neuropathic
pain (14/56). This finding agrees with previous studies,
which show hypoesthesia as the commonest sensory dis-
turbance after BSSO, endodontic treatment, local anaes-
thesia injection and post-procedural inflammatory process
[21-24].

After 1-year follow-up more than one-third of the
patients have persistent neuropathy. It is observed that oral
pathology, orthognathic surgery, implant placement and
tooth extraction have the greatest risk of causing long-term
nerve damage. Almost half of the patients from these
groups have still sensory disturbance after a 1-year follow-
up period (Fig. 2). Nerve damage resulting from trauma,
local anaesthesia and endodontics result in transient nerve
damage recovering over time [21, 24, 25].

In this study, there is a complete recovery of nerve
damage in patients from endodontics and the local anaes-
thesia group, while 86 % of patients from trauma have full
recovery.

As can be deducted from the results, traumatic causes of
hypoesthesia are heavily underestimated. This is due to the
role of the university hospital as a referral centre for
complex trauma. After initial treatment, these patients are
transferred to the referring centre for further follow-up.

It is observed that compression of nerve, due to oedema,
entrapment or effect of chemicals such as local anaesthesia
or irrigation fluid during endodontic treatment, produce a
transient inhibition of nerve function, which produce the
symptom of hypoesthesia, anaesthesia or muscle weakness
(if motor nerve is involve) [26-28]. The removal of cause
of entrapment, relieve of oedema and wearing off of
chemical effect restores the functionality of the affected
nerve; this is different from what is observed in the
orthognathic cases in which the nerve can be elongated or
bruised, or in oral pathology in which the tumor may be in
close apposition to the nerve or even invade it. Surgical
removal of the tumor usually results in damage of the
neighboring nerve. Placement of implants on nerves or
branches of the nerve result in persistent symptoms,
removal of such implant may fail to relieve the symptom of
nerve damage if not done early [25, 26].

When the recovery of nerve function was assessed based on
the symptoms of nerve damage, the recovery of nerve function
was seen in over 80 % of those with hypoesthesia while least
recovery was seen in patients with neuropathic pain (14.3 %
recovery) (Table 2). This finding is in agreement with Politis
et al. [10] who stated that once there is onset of neuropathic
pain, late intervention (e.g. surgical trigeminal nerve repair)
will not improve a patient’s situation.

Varying diagnostic methods were used to assess cause,
position and area affected by nerve damage (Table 3). In
this study it was found that most assessment was done by
imaging. Panoramic radiographs were mostly used as the
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first line of diagnosis of the cause of damage (34 patients),
followed by CBCTs (22 patients), MRIs (20 patients) and
CTs (14 patients). X-rays are commonly used despite the
fact that the nerve itself cannot be seen on X-ray images.
To test the vitality of the nerve, electric pulp tests and
carbon dioxide snow tests were done. In rare cases evoked
potentials, biopsies, fMRI, teleradiographies were carried
out as well. To correctly localize the origin of the pain a
local anaesthetic was sometimes used. Previous studies
found a relatively good positive correlation between sub-
jective evaluation and objective assessment of the sensi-
tivity of the lower lip and chin after SSO of the mandible
[11, 29]. As a result clinical judgments regarding nerve
injury-associated sensory dysfunction should not be based
on threshold testing results only without the consideration
of patients’ subjective reports of altered sensation [30].

Varying treatment modalities exist for managing nerve
damage due to maxillofacial intervention. Table 4 presents
different therapeutic measures employed to treat the group
under study, the treatment method varied from physiother-
apy, to application of local anaesthesia, cryotherapy and
even nerve transection. These therapies are often in com-
bination with medication. Over 60 % of the patients are on
pain relievers while about 50 % are on anti-spasticity/mus-
cle relaxant or on vitamins and food supplement. Vitamins
and food supplements are believed to improve nerve health
[31]. Anti-epileptic and neuropathic pain drugs stabilize
neural membranes, which leads to suppression of hyperex-
citability and reduction of neural discharges [32]. A large
proportion of the patients are taking antidepressant medi-
cation (Table 5). The duration of taking the medication
varies, ranging from a few days to several months.
Polypharmacotherapy was often used hoping to reduce the
adverse effects and enhance the efficacy of treatment [32].

Early treatment of nerve damage has been advocated to
ensure remedy and prevent central desensitisation [10].
Early diagnosis of the cause of neuropathy is essential,
apart from the clinical examination and nerve function
tests, other tests to check for resulting symptoms due to
damage and means of assessing these symptoms over time
is important. There is a need to objectively assess all
patients with symptoms of trigeminal nerve damage before,
during and after treatment. Qualitative sensory testing has
been shown in reports to be an objective means of
assessing and classifying nerve damage [33-35]. The
treatment of nerve damage presents a challenge due to the
presence of different symptoms. The success of manage-
ment depends on the understanding of the type of symp-
toms and the best way to alleviate the specific symptom.
Quantitative assessment of all patients using an early
management protocol may be of help.

Patient profiling and identification of risk factors for
developing neuropathic pain following neural damage
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should be done. Proper localization of the IAN before
maxillofacial and dental treatment is also an essential
preventive step. The advent of cone beam computerized
tomography has made IAN canal assessment in three
dimensions possible.

Conclusion

As a conclusion it need to be said that prevention is still the
best option. Since the main cause of nerve damage can be
found in orthognathic surgery and that only 50 % of these
patients fully recover it will be of utmost importance to
obtain better techniques for localization of the inferior
alveolar nerve before treatment. During treatment a con-
tinuous monitoring of what is happening to the nerve and
afterwards an early diagnosis of nerve damage are critical
factors for full recovery. In this study it was also clear that
there is no standard protocol for treatment of nerve dam-
age. Further studies on setting-up standardized protocols
will be beneficial for patients.
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