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ABSTRACT
In the absence of effective non-surgical methods to permanently
resolve neuropathic pain involving the lip, chin, or tongue following inferior
alveolar and/or lingual nerve injury, microsurgery of these nerves has been a
recommended modality. In two ambispective clinical trials, we demonstrated
that phenotypic differences exist between individuals with neuropathic
pain and those without neuropathic pain of the trigeminal nerve. In those
without neuropathic pain before microsurgery there was a 2% incidence of
neuropathic pain after microsurgery whereas there was a 67% incidence of
neuropathic pain after microsurgery, some reporting an increase in pain levels,
when neuropathic pain was present before microsurgery. The recurrence of
neuropathic pain after trigeminal microsurgery is likely multifactorial and
might not depend on factors that normally affect useful or functional sensory
recovery in those who have no neuropathic pain. These results indicate that
the understanding of post-traumatic trigeminal neuropathic pain is incomplete.
Predictive outcomes of treatment will probably improve when the etiology is
better defined to allow mechanistic or target-/site-specific treatment. Until
then, non-surgical treatment for post-traumatic trigeminal neuropathic pain
remains a safer option. Risk factors have been identified for patients developing
chronic post -surgical pain due to post-traumatic neuropathy. These include
psychological, medical, and age related factors. The best management may
lie in preoperative screening and avoidance of elective surgery for high risk
patients as the prevention of post-traumatic trigeminal neuropathic pain in the
absence of effective medical or surgical interventions.

Introduction
The intuitive premise that a peripheral nerve injury should
be resolved with a peripheral nerve procedure is challenged
when neuropathic pain is a component condition. Modern
microneurosurgeons espouse that motor, sensory and mixed
functional recovery in crushed, partially transected and completely
transected peripheral nerves occur when proper techniques are
employed to reconnect healthy proximal and distal nerve endings
dependent, in part, upon age, duration, location and type of nerve
injury. Neuropathic pain can occur as a result of peripheral nerve
injury and presents as allodynia, hyperpathia, hyperalgesia, and
sympathetic mediated characteristic pain reactivity in and around
the dermatome affected when a sensory or mixed nerve is injured.
The inferior alveolar nerve (IAN) carries general sensation for
the mouth, teeth, lip and chin and the lingual nerve (LN) carries
general and special sensation (taste) for the anterior two-thirds of
the tongue, floor of mouth and lingual mucosa of the mouth. Both
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are branches of the third division of the trigeminal nerve
and serve important function for oral health and general
functions such as eating, chewing, tasting, and phonation.

The incidence of injury to either of these nerve by
elective dental or oral and maxillofacial surgical procedures
ranges from 0.6% to 90%1,2,3. The most common cause of
injury, in order, is third molar extraction, reconstructive
mandibular surgery, mandibular trauma, dental injection,
dental implant placement, dental endodontic therapy, or
the consequence of pathology of the oral cavity or surgery
for pathology of the oral cavity4,5. The most common
outcome of nerve injury is the loss of general sense or
general and special sense of the lip/chin/tongue depending
upon which nerve is injured (IAN provides sensation to the
lip/chin and LN the tongue). The loss of general sensation
of the lip and chin can be measured by clinical testing6 and
the degree of injury can be visualized by special imaging,
magnetic resonance neurography7. The loss of general
sensation and taste capability of the anterior tongue can
also be measured by clinical testing and videography6,8 and
the degree of injury can be visualized by special imaging,
magnetic resonance neurography7. The majority of injured
IAN and LN recover spontaneously but spontaneous
recovery depends upon the modality and the severity of
the injury (compression, partial or complete transection)
that would or would not support neurotization of injured
axons9, 10,11,12,13,14,15,16. Based on time from injury, degree
of nerve injury, location and age of the patient, surgical
reconnection of the injured nerve or decompression
results in functional or useful sensory recovery in general
sensation or general/special sensation in up to 90% of
patients.

Clinical presentation

The patient with iatrogenic post-traumatic trigeminal
neuropathy may present with anesthesia, hypoesthesia
or hyperesthesia, all with attendant functional problems
and resultant psychological sequelae. The issues specific
to trigeminal pain include the complexity of the region,
the problematic impact on daily function and significant
psychological impact17. By nature of the geography of the
pain (affecting the face, eyes, scalp, nose, mouth) it may
interfere with just about every social function we take for
granted and enjoy18. The trigeminal nerve is the largest
sensory nerve in the head and neck, protecting the essential
organs that underpin our very existence (brain, eyes, nose,
and mouth). It is no wonder that pain within the trigeminal
system in the face is often overwhelming and inescapable
for the affected individual.
Of the injured trigeminal nerves, the incidence of
developing post-traumatic trigeminal neuropathic pain
has been reported to range from 0.45% to 70%19,20 of
injuries involving the IAN and LN. Clinical presentation of
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post-traumatic trigeminal neuropathy is similar to other
sensory nerves; however, due to the anatomical location
the functional and psychological impact is greater than
most other nerve injuries21. Most studies purely report
mechanosensory presentation; however, a more holistic
approach for assessing the patients with trigeminal nerve
injury is recommended18. There are 3 features of posttraumatic trigeminal neuropathy worthy of assessment.
They are pain discomfort, functional implications, and
psychological abnormalities18, 22. Neuropathic pain is
commonly experienced by 50-70% of patients as either
spontaneous ongoing pain, which is often a burning
characteristic, a spontaneous shooting, or electric shocklike sensation (neuralgia). Patients also experience
stimulus induced pain due touch or cold often having
difficulties with daily function, such as kissing, socializing,
speech, eating and drinking. Consequently, patients were
often anxious, tearful and had psychological repercussions
and demonstrated personality trait disorder, anxiety,
stress, post-traumatic stress disorder, anger, etc.

Phenotypic differences

Injury of the IAN and LN are common consequences
for loss of general and general/special sense but also
the base of the presentation of neuropathic pain in these
nerve distributions. Since microsurgery of the IAN and
LN is inherently an intentional injury of the same nerves,
then one question that we asked was whether patients
who did not have neuropathic pain before microsurgery
developed neuropathic pain after microsurgery. Sixty – five
patients who underwent microsurgery of the IAN (n=25)
and LN (n=40) were evaluated in an ambispective study
and recorded the presence (n=17) or absence (n=48) of
neuropathic pain before and 3, 6, and 12 months after
microsurgery. Only one patient of 48 (2%) who had no
neuropathic pain before microsurgery had developed
neuropathic pain after microsurgery whereas 11 of 17
(67%) who had neuropathic pain before surgery had pain
after surgery. Neuropathic pain prior to microsurgery as
a predictor of pain after microsurgery had a sensitivity of
91%, specificity of 88%, positive predictive value of 67%
and a negative predictive value of 97%. Thus, the presence
of neuropathic pain prior to trigeminal microsurgery is
the major risk factor for the continuation or recurrence
of post-traumatic trigeminal neuropathic pain. Patients
who had neuropathic pain before surgery were: (a) Older
(p=0.02); (b) more likely to have an IAN injury rather than
a LN injury (p=0.003); (c) more likely to have had a greater
duration of time from injury to repair (p=0.04), and, (d)
more likely to have a compression injury than a complete
transection injury of the involved nerve (p=0.01)23.

Phenotypic difference in microsurgery response

Although the majority of IAN and LN repairs in
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patients with post-traumatic trigeminal neuropathic pain
before surgery had neuropathic pain after surgery, there
were some whose pain was resolved or diminished. In
another ambispective study of twenty-eight patients with
neuropathic pain before surgery, the phenotypic profiles
of patients who demonstrated complete resolution (n=7),
incomplete resolution (n=11), or complete recurrence/
progression (n=10) of neuropathic pain was evaluated 3,
6, and 12 months postoperatively. Sixty-four percent or
chance incidence for relief or reduction in neuropathic
pain occurs with microsurgery of either the IAN or LN.
There was no effect of age or gender, location of injury,
degree of injury, cause of injury, duration of injury, type
of repair, or health comorbidities within or between these
groups24.

Trigeminal neuropathic pain

Our understanding of the neuromechanism(s) that
cause post-traumatic trigeminal neuropathic pain of the
IAN and LN are still unknown. These findings only point
out that significant phenotypic differences exist between
individuals who have neuropathic pain versus those who
do not after trigeminal nerve injuries. Age at the time of
injury, the duration of time from injury to repair, the degree
of nerve injury, and location/subtype of nerve (IAN>LN)
may predict onset.
Treatment includes microsurgery for trigeminal injuries
as it does for non-trigeminal nerve injuries. However,
at least for trigeminal, there does not appear to be a
predictable benefit of surgery for neuropathic pain relief
that exists for patients without neuropathic pain. There is
no phenotypic marker(s) that predicts relief or reduction.
We can only assume based on these ambispective clinical
trials that until there is a recognized neuromechanism(s)
for the onset of neuropathic pain in the sensory system
will there be a reliable base for surgical intervention or a
surgical intervention that is site specific and effective. Until
then, microsurgery has only chance benefit.
EVENT
Any event
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Management
Generally a holistic approach is required based on
pain, functional and psychological problems that the
patient is suffering from. The iatrogenic nature of these
injuries and their subsequent chronic pain lays a heavy
psychological burden at the patient’s door. Hence the
need for psychological interventions through the patient’s
post-operative journey is essential, and evidence base is
emerging21. The surgical and medical management will
depend on the mechanism (Table 1) and the duration of
the nerve injury and the patient’s complaints. There may
be limited window to maximize IAN injury resolution in
relation to dental implants, endodontics, and third molar
induced injuries. A report suggested that early removal
of implant (within 30 hours) may maximize neuropathy
resolution; however, the evidence remains weak25. The
pharmacologic therapies for acute trigeminal injuries
include the use of corticosteroids and non-steroidal
anti-inflammatories26, 27. Late phase pharmacologic
management includes using topical local anesthetics, anticonvulsants for stimulus or spontaneous pain, tricyclic
antidepressants or serotonin reuptake inhibitors for
constant or elicited burning pain28, 29. Only 15% of patients
use long term systemic medications for post-traumatic
trigeminal neuropathic pain due to side effects and 18% of
IAN injured patients use topical medications long term30.
Botulinum toxin injections for focal neuropathic pain have
limited success and facial palsy is a poorly tolerated side
effect31. Alternative pain management strategies are also
proving effective for trigeminal neuropathic pain including
TENS, acupuncture, and low level laser therapies32, 33, 34.

Summary

Clinical trials of post-traumatic trigeminal neuropathic
pain have pointed out that phenotypic differences exist
between individuals who have neuropathic pain before
microsurgery of the damaged trigeminal nerve versus
those who do not. Microsurgery has a predictable benefit

suspected or known nerve damage or section requires IMMEDIATE referral for repair
< 24-48 hours surgery if neuropathy persists after LA has worn off consider removal of
Implant
implant
Do NOT backup, apicect or replace with shorter implant
< 24-48 after neuropathy arises consider
•
surgery remove tooth, surgery to remove overfill or
Endo
instrumentation or
•
retain tooth and decompress IDC and irrigate with saline for hours
< 2 weeks surgery can be indicated with evidence of retained tooth fragments or damaged
Wisdom teeth- Inferior alveolar nerve injury
IDC
Wisdom teeth -Lingual Nerve Injury
> 3-6months surgery
Local anaesthetic nerve injuries (LN or IAN) Therapeutic management only
Orthognathic nerve injuries
Therapeutic management only
Mandibular fracture nerve injuries
Therapeutic management only
Table 1: Management for Post-Traumatic Trigeminal Neuropathy.
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for improving general sense and special sense in the
trigeminal nerves but has only chance effect on neuropathic
pain. Until actual neuromechanics or target-/site-specific
causing neuropathic pain are identified, peripheral
microneurosurgical intervention of the trigeminal nerves
is questionable treatment.

A recent Cochrane Systematic review of the
interventions for post-traumatic trigeminal neuropathy
due to dental surgery concluded that there is clearly a
need for randomized controlled clinical trials to determine
the effectiveness of surgical, medical, and psychological
interventions for iatrogenic IAN and LN injuries. Primary
outcomes should include: patient-focused morbidity
measures including, altered sensation and pain, quantitative
sensory testing, the functional and psychological effects
and effects of delayed treatment35.
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