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Abstract

Objective: Evaluate the efficacy of low-level laser therapy (LLLT) on qualitative, quantitative, and functional
aspects in the facial nerve regeneration process. Materials and methods: Forty-two male Wistar rats were used,
randomly divided into a control group (CG; n = 10), in which the facial nerve without lesion was collected, and four
experimental groups: (1) suture experimental group (SEG) and (2) fibrin experimental group (FEG), consisting of
16 animals in which the buccal branch of the facial nerve was sectioned on both sides of the face; an end-to-end
epineural suture was performed on the right side, and a fibrin sealant was used on the left side for coaptation of the
stumps; and (3) laser suture experimental group (LSEG) and (4) laser fibrin experimental group (LFEG), consisting
of 16 animals that underwent the same surgical procedures as SEG and FEG with the addition of laser application
at three different points along the surgical site (pulsed laser of 830 nm wavelength, optical output power of 30 mW,
power density of 0.2586 W/cm2, energy density of 6.2 J/cm2, beam area of 0.116 cm2, exposure time of 24 sec per
point, total energy per session of 2.16 J, and cumulative dose of 34.56 J). The animals were submitted to functional
analysis (subjective observation of whisker movement) and the data obtained were compared using Fisher’s exact
test. Euthanasia was performed at 5 and 10 weeks postoperative. The total number and density of regenerated
axons were analyzed using the unpaired t-test ( p < 0.05). Results: Laser therapy resulted in a significant increase in
the number and density of regenerated axons. The LSEG and LFEG presented better scores in functional analysis
in comparison with the SEG and FEG. Conclusions: LLLT enhanced axonal regeneration and accelerated func-
tional recovery of the whiskers, and both repair techniques allowed the growth of axons.
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Introduction

Peripheral nerve traumas caused by both crushing and
sectioning are common, resulting in reduction or loss of

sensory and motor functions in the innervated area.1 Injuries
involving the facial nerve, which is responsible for the
maintenance and dynamics of facial expression muscles, are
clinically important as the resulting social and functional
problems lead to a significant reduction in quality of life.2,3

Peripheral facial palsy may be caused by trauma, acci-
dental injuries, viral infections, inflammations, metabolic

diseases, and tumors. The incidence of this condition is 20–
30 cases in 100,000 individuals. It may lead to complica-
tions in verbal communication through facial expressions,
which are very important in social relationships.4–9

Injuries involving peripheral nerves are classified, ac-
cording to Seddon (1943), functionally and anatomically into
neuropraxia, axonotmesis, and neurotmesis.10 In 1951, Sun-
derland described five types of nerve lesions: the first type
corresponds to neurapraxia and the second to axonotmesis.
The third, fourth, and fifth types involve injury, respectively,
to endoneurial tubes, perineurium, and epineurium.11
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