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ABSTRACT

Background: Weaimed to conducta systematic review of studies investigating
the effect of using magnetic laser on the treatment of infraorbital nerve
injuries.

Methods: An electronic search was conducted of published literature in
PubMed/MEDLINE, Cochrane, Web of Science, and SID databases over a
fifteen-year period (September 2010 to September 2025). Two independent
authors conducted the search process. Study eligibility criteria included
randomized and non-randomized clinical trials, prospective or retrospective
studies, case-control studies, and case series that evaluated the effect of
magnetic laser therapy use on infraorbital nerve injuries.

Results: We selected 4 studies. One study in 2024, 1 in 2021, 1 in 2020 and 1
in 2013 investigated the issue.

Conclusion: The use of magnetic lasers could be used to repair facial nerve
injuries, especially the infraorbital nerve, and is a promising alternative to
current treatments.
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INTRODUCTION

Amongall facial bone fractures, zygomatic bone fractures are prioritized,
and various studies have estimated their prevalence at 35-43% of all
facial injury cases'. The most common zygomatic fractures occur in
the inferior orbital region, leading to injury to the infraorbital nerve*>.
In the complex treatment of nerve fiber injuries, vasoactive drugs,
antithrombotic and antifibrinolytic drugs, diuretics, psychotropic
substances, and nootropic agents are traditionally used, which
indirectly affect the infraorbital nerve through the trophic restoration
of surrounding tissues. Low-level laser therapy (LLLT) has become very
popular in the past decade due to its multifactorial effects, simplicity,
non-traumatic nature, and lack of allergic reactions*. Magnetic laser
therapy (MLT) involves a magnetic field and low-level laser therapy
(also known as non-surgical lasers or LLLT) that have a therapeutic and
preventive effect on the body. Using magnetic fields and laser therapy
has trophic regenerative, anti-inflammatory, analgesic, anti-edema, and
immunomodulatory effects> . Due to these effects, magnetic therapy
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is widely used to treat injuries. Approaches based
on devices that use waves (laser, magnetism, and
electromagnetics) play an important role in the
treatment and rehabilitation of the patient”®, and
the choice of each of these methods depends on the
time elapsed since the injury’. The use of MLT is
recommended 3 to 4 days after the injury if there
are no inflammatory complications of infection
resulting from a maxillofacial fracture.

In general, there is not enough information available
on the use of MLT for infraorbital nerve injuries.
Therefore, we aimed to investigate the effect of
MLT on the recovery process of infraorbital nerve
damage function.

METHODS

Study design

A systematic review of the literature was conducted
in September 2025 on the effect of using magnetic
laser in the treatment of infraorbital nerve injuries.
Search strategy

This review searched for potentially relevant articles
published between September 2010 to September

2025 (15-year period). It was conducted on PubMed,
Scopus, web of science, and Google Scholar
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databases. The keywords facial nerve injuries AND
infraorbital nerve AND magnetic laser were used.

Inclusion criteria

Article’s medium of language: English

All articles, except for systematic review and
meta-analysis (to avoid double counting), on the
abovementioned databases between September
2010 to September 2025.

Screening and selection of the literature

PubMed, Scopus, web of science, and Google Scholar
databases were initially searched for pertinent
articles. The review’s rigorous screening and selection
phase started after identifying the first raw hits. From
the initial raw hits, some literature was excluded as
duplicates by Endnote and manual duplicate search
strategies. Of these, a specific number of potentially
relevant articles were selected based on title and/or
abstract vicinity to the study subject.

RESULTS

All studies within 15 years were selected based on the
inclusion criteria, and 4 studies related to the effect
of using MLT on infraorbital nerve injuries were
selected and analyzed after evaluation (Figure 1).

Identify Articles identified in Scopus, PubMed, Google Scholar databases (n = 16)

Articles that were not related to the

topic were removed (n=11)

Reliability | Eligible articles (n=5)

Review articles (n=1)

Inclusion

Articles included in the study (n=4)

Figure 1. Scheme of the selection of articles in this review
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Table 1. Results obtained in previous studies

Type of Number of
Auth
uthor (yr) study samples

Type of injury

Research
. Treatment outcome
period

Infraorbital

Martins et al. Animal
(2024) 1© model

G. Gadzhula et al. Clinical

32 patient
(2021) 1 trial patients

Neuropathic
pain with partial
Rat ligation of the
infraorbital

Noma et al. Animal
(2020) 12 model

Peripheral facial

K. Borsody et al. Animal

D h
(2013)13 model og and sheep

Rat nerve injury 2023

Zygomatic
fractures 2020-2020

nerve injury

ischemia

ML and VBC can accelerate the
repair of the injured infraorbital
nerve in mice by reducing the
expression of neurofilaments,
increasing the expression of
BDNF, laminin, and MBP, and
overexpressing NGF. Considering
the results obtained from this
study, the researchers found that
the use of ML and VBC may be
effective in treating nerve
damage, which has potential
clinical applications.
Using magnetic laser therapy in
the combined treatment of
infraorbital nerve injury helps
improve sensory changes of the
infraorbital nerve following
zygomatic fractures, reduce pain,
increase treatment effectiveness,
and speed up postoperative
rehabilitation of patients.
The combined use of OXT and
low-level magnetic laser can be
2019-2019 effective in relieving neuropathic
pain caused by trigeminal nerve

nerve damage.

This study supports the
development of a non-invasive
pulsed magnetic laser-based facial
- nerve stimulator that enhances

and cerebral

the healing process of facial
nerves, such as the infraorbital
nerve, by improving CBF status.

Among the 4 reviewed studies, 1 study in 2024, 1
study in 2021, 1 study in 2020, and 1 study in 2013
investigated the topic. Among these, 3 studies
were laboratory studies and only one study was in
the form of a clinical trial. The results indicated a
potential beneficial effect of combining LLLT with
magnetic fields in improving the condition of the
damaged infraorbital nerve (Table 1).

DISCUSSION

Infraorbital nerve injury causes symptoms ranging
from mild to complete numbness in the sensory
dermatome, which can lead to complete numbness

to dysesthesia'. This condition leads to psycho-
emotional disorders and significantly impairs the
patient’s quality of life’. Gradual improvement of
neurological function is possible with conservative
treatment and rehabilitation® ® °. For this reason,
MLT has been investigated in the rehabilitation
period for patients with zygomatic bone fracture
due to its close connection with tissue recovery
processes, such as infraorbital nerve injury'>%.

After analyzing the results of the reviewed studies,
in zygomatic bone fractures with infraorbital nerve
injury, using MLT with a red laser and a fixed
magnetic field accelerated pain reduction during
treatment'*'2. This method significantly reduced
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pain intensity and leads to a moderate reduction in
the types of neuropathies associated with damage to
the infraorbital nerve'*!>!819,

The clinical efficacy of MLT for the treatment
of infraorbital nerve injuries has been proven,
as Gadzhula et al.'' showed that magnetic laser
treatment significantly reduced pain intensity and
resulted in a moderate reduction in the types of
neuropathies associated with infraorbital nerve
injury. They found that the use of magnetic laser
therapy in the combined treatment of infraorbital
nerve injury helped improve the sensory changes
of the infraorbital nerve following zygomatic
fractures, reduce pain, increase the effectiveness of
treatment, and speed up the patients’ postoperative
rehabilitation'> **. In another study, Noma et al.
demonstrated in an animal model that the combined
use of OXT and low-level magnetic laser could be
effective in relieving neuropathic pain caused by
trigeminal nerve injury'?. These results indicate
that the therapeutic use of low-power laser and
magnetic field provides effective and positive results
in controlling pain caused by infraorbital nerve
injury. This effectiveness of MLT on pain relief can
be explained by the fact that laser light absorbed by
pain receptors exerts an inhibitory effect on A and
C pain fibers, which reduces conduction velocity
and suppresses neurogenic inflammation®. The
peripheral nervous system produces an analgesic
effect by reducing the sensitivity of receptors
and improving conduction function, which has a
positive effect on restoring the function of damaged
peripheral nerve endings by improving axon growth
and myelination. Therefore, it reacts to the magnetic
field and prevents the formation of connective tissue
in them >,

The analgesic effect of magnetotherapy is due to
increased secretion of endogenous narcotics, which
leads to muscle relaxation, anti-edema, and anti-
inflammatory effects. Some studies have emphasized
the regenerative potential of ML on the injured
infraorbital nerve. Martins et al. acknowledged the
above-mentioned result and stated that ML and VBC
can accelerate the repair of the injured infraorbital
nerve in mice by reducing the expression of
neurofilaments, increasing the expression of BDNF,
laminin, and MBP, and overexpressing NGF'. This
type of ML effectiveness can be a confirmation of
the ability to induce transcription and expression
of targeted genes towards effective treatment based
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on inducing the function of subcellular units of
magnetic fields and low-power lasers. Electron
bias and consequently induction or control of gene
expression based on electron excitation is among
the presumed reasons for the aforementioned
result’. This therapeutic method could also be
effective in the use of stem cells in injuries such as
the infraorbital facial nerve'.

The development of a noninvasive pulsed magnetic
laser stimulator for facial nerves has been supported
by some studies. orsody et al. also showed that
noninvasive pulsed magnetic laser stimulation of
facial nerves enhances the healing process of facial
nerves such as the infraorbital nerve by improving
CBF status”. This type of effect has been previously
shown for other nerves.

Overall, what is clear is the potential beneficial effect
of the combined use of low-level laser therapy with
magnetic fields on improving the condition of the
injured infraorbital nerve. Based on a review, this
type of effect has been determined in three areas:
control of pain caused by infraorbital nerve injury'"
12, repair and recovery of the injured infraorbital
nerve, and increasing the efficiency of nerve
repair®.

One of the weaknesses of the present study is the
limited number of available studies overall, while
only 1 human study in the form of a clinical trial
was observed.

CONCLUSION

The use of MLT increases the effectiveness of
complex treatment, optimizes the use of drugs
by reducing the number of drugs and their doses,
reduces postoperative rehabilitation periods for
patients with infraorbital nerve injury, and can
be recommended for widespread use in practical
medicine and is a promising alternative to current
treatments. This technique is easy to use and does
not cause pain.
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