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Abstract

Purpose: Injuries to sensory nerves are one of the complications associated with trauma, surgeries, or dental implants resulting in

various degrees of para/anesthesia. The aim of this work was to propose a treatment protocol for nerve injuries of the mandible.

Materials and Methods: Recognition of the site of nerve injury was performed using cone beam cross section tomography. Seven

patients suffering from lingual, mental, and inferior alveolar nerve injuries received 10 sessions of soft tissue laser therapy in com-

bination with injections of vitamin B12 and systemic corticosteroids. Patients were requested to record improvement of complica-

tions on a scale of 10 points two days after each session (a = 0.05).

Results: After completion of the sessions, six patients recorded marked improvement in sensation and reduction of para/anesthe-

sia or swelling sensation

Conclusion: Soft tissue laser therapy and fortifying vitamin therapy could be used to assist healing of sensory nerve injuries of the

mandible.
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Introduction

The lingual, mental, and inferior alveolar nerves provide senso-
ry function to different regions of the mandible. After immergence
from their foramina, the lingual and mental nerves travel bellows
the connective tissue till the end of their course. Sensory nerve in-
juries could result from trauma, surgeries involving reflection of
muco-periosteal flaps, or osteotomies related to insertion of den-
tal implants or different distraction techniques [1]. Needle injury
and pressure resulting from swelling or infection could also lead to

similar symptoms [2].

Depending of the severity of the injury, complications could
range from minor swelling or burning sensation to partial or com-
plete loss of sensation. Traditional treatment options of nerve inju-
ries focused on administering vitamin B, injections in combination
with different forms of physiotherapy to stimulate blood circula-
tion in the region of injury [3,4]. Recent trials encouraged local ap-
plications of neural growth factor to stimulate nerve repair [5,6].
However, the outcome of nerve recovery cannot be accurately pre-
dicted [7].

Cone beam computerized tomography (CBCT) is a recent tech-
nology, where imaging is accomplished by using a rotating gantry
to which an x-ray source and detector are fixed. A divergent pyrami-
dal or cone shaped source of ionizing radiation is directed through
the middle of the area of interest onto an area of x-ray detector on

the opposite side. The x-ray source and detector rotate around a

rotation fulcrum fixed within the center of the region of interest.
During the rotation, multiple (150 - 600) sequential planar projec-
tion images of the field of view (FOV) are acquired in complete or

sometimes partial arc [8].

This procedure varies from a traditional medical CT which uses
a fan-shaped x-ray beam in a helical progression to acquire indi-
vidual image slices of the FOV and then stacks the slices to obtain
a 3D representation. Each slice requires a separate scan and sepa-
rate 2D reconstruction. Because CBCT exposure incorporates the
entire FOV, only one rotational sequence of gantry is necessary to
acquire enough adaptation for image reconstruction. It produces
3D data at a lower cost and requires lower absorbed doses com-
pared to conventional CT found in the practice of medical radiolo-
gy [9]. Modern CBCT provides the dentist with a clear view related
to the region of nerve injury and could assist in precise detection
of area of nerve involvement. Tracing inferior alveolar nerve ca-
nal, detection of mental foramen, and sublingual ridge could easily
be performed on cross section views using modern CBCT imaging

techniques [10].

Diode laser is currently being used as a method of bio-stimula-
tion of injured tissue. The frequency and power of soft tissue laser
could be adjusted to diffuse the energy of the delivered beam to
the surrounding soft tissue thus stimulating blood circulation and
accelerating healing mechanism of the injured tissue [4]. The laser
beam could be also used to disinfect the involved tissue and to re-

duce microbial inflammation as well [11]. A recent study associat-
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ed laser irradiation with increased level of neural growth factor and
brain derived neurotrophic factor both known of their regenerative
potentials [12]. However not much could be found in dental litera-
ture about the interaction of soft tissue laser with nerve injuries to
the mandible. The aim of this study was to assess the healing power

for soft tissue laser on sensory nerve injuries of the mandible.

Material and Methods

Selection of patients

Approval of ethics committee was obtained before commenc-
ing with the study. Scope of the study, working methodology, and
expected outcome were introduced to all patients. Written consent
forms were signed by every patient. Seven patients suffering from
sensory nerve injuries related to trauma or surgeries related to the
mandible were selected for this study. Patients were requested to
assess the severity of their complains on a scale of 10 points and the
severity of para/anesthesia was clinically re-assessed using a mild
prick of a sharp probe on a scale of 10 points (Table 1) [13]. Surgical
guides were prepared, and patients were requested to perform high

resolution CBCT on the involved region.

After recognition of location of site of nerve injury, patients were
prepared to receive one soft tissue laser session (Simpler, Brendola,
Italy) using diode laser irradiation (1 wt/cm? for 3 minutes) every
5 days with a total of 15 sessions. Open windows made to surgical
guide insured accurate positioning of fiber optic tip each session.
Patients were requested to re-assess the severity of their complains
at the beginning of every new session. The surgical guides were
used to align the pointing device of the laser beam 10 mm away

from soft tissue. Power was adjusted to 10mW at 50hz frequency.

Patients received weekly intra-muscular injections of vitamin
B,,, also, were prescribed an oral corticosteroid (Deltacortril, Pfizer
Limited, Sandwich, Kent CT13 9, NJ]) in an ascending dose of 5 mg/
day for 10 days, 10 mg/day for 10 days, 15 mg/daily for 10 days,

after which the dose was reduced using same steps [14].

Two patients suffering from inferior alveolar nerve compression
related to misplaced dental implants requested to remove the im-
plants by the same oral surgeon. A depth stopper was placed at the
tip of the fiber optic cable allowing insertion of the tip of the fiber
optic to 10mm vicinity of the inferior alveolar canal. After the fifth
session, a new implant was inserted to the correct position. One
Sample T test and Chi square tests were used to analyze the data
(SPSS 14.0, Chicago, I11).

Results

Six patients reported significant (t = 10.8, P < 0.001) improve-
ment of the initial complain (Table 1), while one patient suffering
from complete anesthesia of the lower lip did not report any mean-
ingful change after completion of the proposed therapy. After the
third session, patients suffering from burning and swelling sensa-
tion reported marked improvement of their condition and com-
plete disappearance of the symptoms after the final session of laser
irradiation. Patients suffering from partial paresthesia reported
improvement of sensation at different segments of the involved re-
gion. None of the patients reported discomfort or pain during la-
ser sessions despite that no topical or infiltration anesthesia were
administered. Insertion of the fiber optic tip in the location of the
removed implants did not cause any disturbance to the patients,
however, both patients reported warming sensation during activa-

tion time of the laser device.

Figure 1A: Post-extraction x-ray image depicting
entrapment of inferior alveolar nerve between the two

roots of impacted third molar.

Figure 1B: Post-extraction CBCT image showing area
of involvement of inferior alveolar nerve as localized

inflammation of the region.

Figure 2A: Digital x-ray depicting pressure injury to

the mental nerve by dental implant in premolar region.

Figure 2B: CBCT cross section image of the previous
case showing location of orifice of mental nerve after

removal of dental implant and site of treatment.
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Figure 3: CBCT cross-section image depicting compres-
sion injury to mental nerve during muco-periosteal
elevation flap before insertion of dental implant. Notice

superficial path of the mental nerve.
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Figure 4: CBCT cross-section image showing injury of
lingual nerve due to fracture of lingual cortical plate

during removal of impacted third molar tooth.

Patient Figure Nerve Cause Complain Scale Scale
Number Before After

1 Figurel Lingual Surgery Paresthesia 7 2

2 Lingual Surgery Swelling/burning sensation 6 0

3 Lingual Trauma paresthesia/numbness 7 3

4 Figure 2 Mental Implant Paresthesia/numbness 5 2

5 Figure 3 Mental Surgery burning sensation 8 3

6 Figure 4 Inferior alv Surgery Paresthesia/numbness 8 2

7 Inferior alv Surgery anesthesia 10 8

Table 1: Nerve injury, cause, and scale of severity before and after treatment.
Discussion

Entrapment or compression injuries of sensory nerves of the
mandible are one of the complications of trauma and oral surgeries.
Mandibular nerve has the capacity to recover from minor injuries
as partial cuts and crushes [15]. The risk of repair surgery, the asso-
ciated complications, and the unpredicted prognosis unfavours this
approach. Accurate determination of the location of nerve injury
was performed using CBCT images. Custom made surgical guides
allowed fixed positioning of the laser irradiation tip in standard-
ized position during each session. The depth penetrating power of
the laser beam insured that sufficient energy reached the involved
nerve. Although the direct effect of the absorbed energy was direct
warming of the surrounding tissue, it could also assist in reduction
of inflammatory cell infiltration, resorption of formed blood clot

and associated edema, and in acceleration of blood circulation [16].

The lingual nerve was the fasted to respond to the benefits of
soft tissue laser. This is due to its superficial path beneath the lin-
gual mucosa resulting in better absorption of the delivered energy.

The mental nerve was the second in response putting in consider-

ation that the irradiated field was only limited to the mental fora-
men. The deeper position of the inferior alveolar nerve in its canal,
the density of the surrounding trabecular bone, and the thickness
of the cortical plates resulted in weakening of the laser beam en-

ergy before it could reach the damaged nerve.

In this study, the drilled osteotomy was used to allow direct
access of the laser beam over the involved nerve. Repositioning
of dental implant resulted in partial recovery of the crushed in-
ferior alveolar nerve after 3 weeks. In association with soft tissue
laser irradiation and proper medication the symptoms completely
disappeared after 9 weeks [17]. Additionally, it should be noted
that early referral of patients will improve prognosis of treatment

before distal degeneration of involved nerve [18].

Beside the well-known healing benefits of soft tissue laser, im-
provement of nerve function and reduction of patients complains
could also be related to improvement of the conditions of the
surrounding tissue and due to acceleration of the healing of the

damaged nerve itself. In combination with the fortifying effects of
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the given vitamin injections and the anti-inflammatory umbrella of

the administered corticosteroids, the recovery of nerve injuries was

markedly improved [7].

Conclusions

Within the limitations of this study, soft tissue laser therapy as-

sisted the healing power of damaged sensory nerves of the man-

dible.
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