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P R A T I Q U E C L I N I Q U E

We have previously described1 one of the few cases
reported in the English language literature of the
management of inferior alveolar nerve injuries

secondary to the extrusion of thermoplastic endodontic filling
materials into the inferior alveolar canal. The use of these
materials is becoming more popular with practitioners who
perform endodontic therapy, thus compressive and thermal
nerve injury may be encountered more frequently. The diffi-
culty of managing overextension or overfill lies in deciding
whether to intervene surgically and determining the correct
timing of the intervention. We now present a second case, 
in which nonsurgical management was employed for at least
12 months, as well as an algorithm for the rational manage-
ment of these injuries.

Case Report
A 62-year-old woman was seen in our outpatient clinic

regarding pain and numbness in her left lower lip and chin,
which developed following endodontic therapy for her
mandibular left first molar.

She had seen her family dentist approximately 1 month
earlier regarding a toothache and had subsequently undergone

root canal therapy on tooth 36. The procedure, which appar-
ently involved obturation with thermoplastic gutta-percha,
seemed uneventful. No other specific details of the endodon-
tic procedure were available to the authors. Prescriptions for
antibiotics and analgesics were given after completion of the
treatment. The patient became concerned when she noticed
that, although the numbness in her tongue had subsided, the
numbness in her gingiva, teeth, left lower lip and chin
persisted. In addition, she felt as though the original toothache
persisted. After 10 days, she returned to see her dentist, who
reassessed her clinically and renewed her prescriptions. 

Following another 2 weeks of continuing symptoms, 
she sought the advice of a second dentist, who promptly
referred her to an oral and maxillofacial surgeon who imaged
the area in question and informed the patient that gutta-
percha had extruded through the apical foramen of the tooth
and apparently entered the inferior alveolar canal. The surgeon
extracted tooth 36 under local anesthesia. 

When her symptoms persisted, the patient was referred to
the Oral and Maxillofacial Surgery Service at Toronto General
Hospital for further assessment and management. She
reported that the pain was diminishing slowly, but the
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numbness was unchanged. Her teeth in the third quadrant felt
“wooden.” She complained of drooling and of difficulty apply-
ing lipstick.

The patient had a history of coronary atherosclerotic heart
disease and was scheduled to undergo coronary artery bypass
surgery in a few weeks. She was taking antihypertensive
medications and acetylsalicylic acid (ASA) daily, but had no
known drug allergies.

Examination showed evidence of altered sensation in the
left lower lip from the midline to the commissure, extending
upward to and including the vermilion of the lower lip and
down to the inferior border of the mandible. She had greatly
reduced cold, pinprick and light-touch detection and 2-point
discrimination in the entire field in question.

Intraoral examination revealed normal sensation in the
tongue and lingual gingiva and complete anesthesia of the labial
gingiva from the mandibular left second bicuspid to the midline.
The cranial nerves were otherwise unremarkable.

A panoramic radiograph taken by the initial treating 
oral and maxillofacial surgeon showed radiopaque material in
the area of the inferior alveolar canal extending in a posterior
direction from the apex of the socket of tooth 36 (Fig. 1).

Surgical debridement of the inferior alveolar canal and
decompression of the inferior alveolar nerve was discussed at
great length with the patient, who subsequently refused to
undergo such treatment, not wanting to jeopardize her
upcoming cardiovascular surgery. She did, however, agree to
present for frequent follow-up appointments. 

The patient was referred to a neurologist for further assess-
ment and documentation of her altered sensation. The assess-
ment confirmed our clinical findings.

She was seen in follow-up 5 months after her initial assess-
ment, at which time she reported no change in her symptoms.
Objective test results were also unchanged at this stage. 
A repeat panorex showed the position of the gutta-percha to be
unchanged. The surgical options were again reviewed, but
limited by the fact that 6 months of recovery were required
following her cardiac surgery.

At the 9-month follow-up, the patient reported an
improvement in her symptoms. Clinically, she showed an
increased response to pinprick stimulation of the skin. The
gingiva were unchanged. The risks and benefits of surgical
intervention were again discussed, but this time the patient
was advised to not have surgery.

At the 1-year follow-up appointment, the patient reported
a tingling sensation throughout her gingiva and left lower lip.
Objective test results were improved distal to the mandibular
canine. There was no change in the skin or mucosa from the
canine to the midline. Arrangements were made for the patient
to be seen 1 year later.

Discussion
Thermoplastic gutta-percha obturation techniques may 

be valuable for certain well-defined indications during
endodontic therapy.2 However, practitioners must take care to
ensure proper technique during both instrumentation and

obturation. There are numerous technical variations in the
placement of warm gutta-percha,3 which may involve shaping
the canal while preserving an apical constriction4 to prevent
overextrusion of the obturation material. A master cone or a
carrier may be prefitted to the canal,5 thus limiting the size of
the apical constriction. This also helps to prevent overexten-
sion during the insertion of warm gutta-percha. 

The excessive gutta-percha expressed through the apex in
this case implies that a relative apical constriction was not
present at the time of filling. This may be due to apical overin-
strumentation. Another possibility is that the apical constric-
tion was absent because the apex was wide open to begin with,
although this seems doubtful given the patient’s age. The root
may have been split or cracked allowing extrusion through it
as the root segments were spread apart by pressure during
obturation, or excessive obturation pressure may have been
used. Unfortunately, the extracted tooth was not available to
the authors for examination.

Inferior alveolar nerve injuries caused by overextension of
gutta-percha can be chemical or physical in origin. This
obturation material is thought to be inert, minimizing the
possibility of chemical injury. If a thermoplastic technique is
used, the neurologic disturbance may be due to thermal
damage as well as from mechanical compression of the nerve.

The temperature for softening thermoplastic gutta-percha
ranges from 53.5° to 57.5° C6 and intracanal temperatures of
50–100° C have been reported.7 Because temperature eleva-
tions of as little as 10° C can cause bone damage and necrosis8

and nerve tissue is thought to be even more sensitive to
thermal insult than bone,7 the mechanism of nerve injury is
understandable with overfill or overextension of thermoplastic
gutta-percha into the inferior alveolar nerve canal.

Classification schemes for such injuries may be useful, as
they may help guide the practitioner in determining a 
prognosis for the injury and advising the patient. Two tradi-
tional classification schemes with applicability to mechanical
nerve injuries have been described by Seddon and Sunder-
land.9–11 If the nerve injury in this case was solely due to
mechanical causes, it could be classified as a neurotomesis

Figure 1: Panoramic radiograph showing radiopaque material in the
inferior alveolar canal region.
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(Seddon) or as a third, fourth or fifth degree injury (Sunder-
land). These injuries are characterized by a poor prognosis
for recovery, as there is severe disruption of all of the 
components of the nerve trunk.11–13 As a result of the poor
prognosis and because of the possibility that a syptomatic
neuroma will develop, surgical intervention is often consid-
ered in such cases. 

The theoretical benefit of early surgical intervention and
decompression of the nerve is the potential for the restoration
of the neural microvasculature, possibly enhancing recovery of
the nerve. However, there are definite risks of surgery, includ-
ing nerve transection, as well as further nerve damage, which
may lead to complete anesthesia or dysesthesia. 

The possibility of microreconstructive surgery should also
be explored. However, nerve grafting may cause bothersome
paresthesia in the sensory distribution of the donor site nerve.
Although the sural nerve and the greater auricular nerve may
be considered as possible donor sites, the long-term sensory
deficit resulting from the transplantation of these nerves may
result in permanent numbness in their distributions in the
lower extremity or the ear lobe.12

The current case illustrates the dilemma in deciding
whether surgery is indicated, given that the exact etiology of
the injury cannot be determined. Fanibunda and others7 have
reported on early surgical intervention undertaken in a similar
clinical situation with very limited success. Our previously
reported case1 describes equally poor outcomes with a nonsur-
gical course. In the current case, surgical options were initially
limited by extraneous factors, such as the patient’s cardiac
status. The gradual improvement in the patient’s clinical signs
and symptoms, as well as the significant risks of surgery
resulted in the decision by both patient and practitioners to
maintain a nonsurgical course. Further improvement may
occur, although the ultimate outcome cannot be predicted.

We propose the algorithm shown in Fig. 2 as a possible
strategy for managing thermoplastic injuries of the inferior
alveolar nerve. Unfortunately, the literature currently provides
little guidance with respect to evidence-based decision making
and treatment planning in this setting. Specific surgical
approaches are selected on the basis of which offers the 
greatest access to affected nerve segments in the various areas
of the inferior alveolar nerve as it courses through the
mandible. In the mid-body of the mandible, in the premolar
and first molar area, a lateral corticotomy may be desirable;
whereas in the more posterior zones of the lower jaw, in the
molar region, a sagittal split osteotomy may provide better
access (Fig. 2). Not included in the algorithm are recommen-
dations for dealing with painful dysesthesia. In these cases,
surgical or pharmacologic treatment may ultimately be
required.

Conclusions
It seems logical that if the only injury sustained by a nerve

is compression, then surgery to remove the cause as early as
possible could be beneficial. This may enhance the potential
for reperfusion of the compressed nerve and improve its ability
to recover. With the additional insult of a thermal injury, the
extent of injury becomes difficult to determine clinically and
the benefits of early surgical intervention are uncertain. More
cases are needed to validate our proposed protocol for manag-
ing combined thermal and compression injuries of the inferior
alveolar nerve.

Given the uncertainty and difficulty associated with its
treatment, the most important lesson from this case is preven-
tion of this type of nerve injury. Dentists and endodontists
must be aware of the consequences of overextension or
periapical extrusion of endodontic filling materials, particu-
larly those that are thermoplastic. C

Symptomatic thermoplastic nerve injury

Early (within 24 hrs) Late (after 24 hrs)

Tooth extraction Lateral decompression 
(tooth 4-6)

Sagittal split osteotomy
(tooth 6-8) 

Successful 
removal

of gutta-percha

Gutta-percha
remnants

Success Failure Success Failure

Lateral decompression 
(tooth 4-6)

Sagittal split osteotomy
(tooth 6-8) 

Observation
Surgery - 

Neurorhaphy
Nerve grafting

Spontaneous recovery No improvement

Figure 2: A suggested algorithm for the management of thermoplastic inferior alveolar nerve injuries.
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