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ABSTRACT

Introduction: Bilateral sagittal split osteotomy (BSSO) is a
techniqgue commonly used to correct mandibular disproportions,
while neurosensory disorders are common following this tech-
nique. Low-level laser irradiation has shown promising results
to relieve the neurosensory disorders of BSSO technique.

Objective: The aim of this study was to compare the effects of
low-level laser irradiation on the neurosensory complications
related to the BSSO technique.

Materials and methods: In this prospective, double-blinded
clinical trial, 13 patients candidate for BSSO surgery were
selected and went under complete clinical neurosensory
tests (CNTSs) including brush stroke discrimination; two-point
discrimination; and contact, thermal, and pinprick discrimi-
nation, as well as visual analog scale (VAS) assessments.
The laser GaAlAs (820—830 um wavelength) irradiation was
done for total six sessions after surgery for the patients at one
side accidentally, and the opposite site was a control by irra-
diation of placebo. The values of CNT assessments between
the experimental and control sites were analyzed employing
Wilcoxon signed-rank test.

Results: Higher values of VAS and brush stroke discrimina-
tion test were observed in the laser-irradiated sites than in
the control sites, although without any significant differences
(p>0.05). Moreover, significantly higher values of pinprick dis-
crimination test were noted in the experimental sites on days
1,2,3,4,7,14, 28, and 60 (p < 0.05). The thermal test results
were higher in the study sides, and the differences of both
sides were significant on days 2, 3, 4, 7, 14, and 28 (p < 0.05).

Conclusion: In total, GaAlAs low-level laser irradiation after
the BSSO surgery results in both subjective and objective
improvements regarding the time and magnitude of return of
function; however, in some tests no significant differences were
found between laser-irradiated and control areas.
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INTRODUCTION

Nowadays, bilateral sagittal split ramus osteotomy
(BSSRO) has become the most popular technique for
correction of mandibular deformities.! Neurosensory
deficits of inferior alveolar nerve (IAN) is inevitable com-
plications after this surgery. Incidence of immediate and
long-standing neurosensory injuries has been reported
dispersal due to the role of the variety of interfering
factors, including the variation in surgeons’ techniques
and expertise, lack of standardization of neurosensory
tests,>> and diversity of different neurosensory test
periods. Karas et al* examined six patients receiving
bilateral sagittal split osteotomy (BSSO) surgery and
have reported the incidence of the neurosensory disor-
der among these patients to be 72% immediately after
the surgery, 50% after 1 month, 25% after 3 months, and
16% after 6 months. Some parameters, such as the move-
ment direction of the mandible (retrusion or protrusion),
magnitude of mandibular movement, inappropriate oste-
otomy, IAN manipulation during the surgery, simultane-
ous 3rd molar tooth surgery and the use of rigid internal
fixation instead of intermaxillary fixation, and increase
of patients’ age are associated with the increase of neuro-
sensory disorders following BSSO surgery. Although
some variables related to the incidence of neurosensory
disorders can be prevented, many of them cannot be
controlled; hence, the injuries to the IAN and the pares-
thesia associated with it are one of the accepted risks of
BSSO surgery.””

Low-level laser at wavelengths of 820 to 830 pm
(GaAlAr) has been advocated as one of the peripheral
therapeutic options for the treatment of trigeminal nerve
paresthesia.® Furthermore, low-level laser is reported to
improve the long-standing sensory disorders of IAN.?
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Simple and convenient application and lack of any
contraindications, and any possible complications, are
only some of the benefits of low-level laser therapy. To
penetrate to the intended tissue, the laser energy was
scattered several times and distributed to different
sites. Absorption of this energy stimulates enzyme
activity or prevents it. By this manner, low-level laser
passes through the tissue layers and encounter to cell
chromophores like mitochondria. Then by activation
of enzymes increases the ability of their function for
several times. In addition, photochemical reactions lead
to the induction of some reactions and physiological
processes with some therapeutic effects. In doing so, the
laser relieves inflammation and reinforces the immune
system through the application of broad therapeutic
effects.!’

Given the significance of this issue, the present study
was conducted with the aim of examining the effects of
low-level laser therapy on sensory complications result-
ing from BSSRO surgery.

MATERIALS AND METHODS

In a prospective double-blinded randomized clinical
trial, 13 candidate patients for BSSRO surgery were
included in the study for meticulous examination. Inclu-
sion criteria were having mandibular prognathism, not
receiving simultaneous genioplasty or other osteotomy
treatments, and not suffering from any systemic and
neurologic diseases.

Thorough clinical neurosensory tests (CNTs) were
conducted for all patients prior to the treatment by a
medic who had not played any role in the surgeries. These
tests consisted of level A test (brush stroke directional
discrimination test and two-point discrimination test),
level B test (contact detection), and level C test (pinprick
nociception and thermal discrimination). Visual analog
scale (VAS) was also employed to determine the subjec-
tive neurosensory disorders evaluations.

Clinical neurosensory test was donein an area of 1 cm
in bilateral labiomental site on the basis of Zuniga et al®
protocol. Three different levels of the test were performed
on each patient while his eyes were closed. The specific
requirements of the neurosensory tests were clarified
for the patients; however, to ensure about the patients’
thorough understanding of the test, prior to conducting
the main IAN test, the test was done on study sites and
different other sites, such as hands and arms.

A brush No. 2 was moved within the testing site and
in the anterior or posterior directions to carry out level A
test with the aim of detecting brush movement directions.
To detect the movement direction of the brush, positive
responses of 10 tries were recorded. A Boley gauge with

blunt tips for evaluating two-point discrimination was
applied, and the distances in millimeters were recorded.

Evaluation of contact discrimination test at level B
was done by means of Semmes—Weinstein monofila-
ments (Stoelting Co. Wood Dale, IL, USA). Plastic mono-
filaments with different sizes were used in this system
which were connected to the Lucite rods. Rods and
filaments were used with the scales of 3 to 10, which
were compatible with the logarithms base 10 in terms of
the power (in mg) required for folding or bending a single
filament of fiber. The minimum bending force for rods
and filaments — terms of grams, at the level that patient
was continuously able to detect — were recorded.

Level C test included thermal detection and was done
using sprayed ethyl chloride on an applicator with cotton
tip compared with the other applicator with dried cotton
tip. The patients were asked to provide their responses
to the question whether they feel the cold and moisture
while using ethyl chloride. If correct responses were
provided in at least 7 out of 10 times of test replication,
test value was considered to be positive.

Subjective assessments of neurosensory disorders
were made using 10-cm VAS by 5 scales and 2.5-cm
intervals. Visual analog scale division contains 1 (com-
plete absence of sense), 2 (approximate absence of sense),
3 (reduced sense), 4 (approximate normal sense), and 5 (full
normal sense). The patients were requested to mark on
the line on the basis of their perception at various testing
sessions. The distance was measured and recorded along
the line. The mean value of CNT and VAS test results were
specified for each course of time. Furthermore, a linear
model was used for the overall evaluation of tests.

In level C test, the pin pain tester was done employ-
ing the pin, and the results were compared using the
applicator with cotton tip. The patients were inquired to
inform any sense of sharpness or heaviness during the
test. In the case of providing correct responses in 7 out of
10 times of conducting the test, test value was considered
to be positive.

All patients were treated by one surgeon in order to
set back the mandible with using the BSSRO technique
while the mandible was fixed in each side using two
titanium screws.

Laser irradiation protocol was also performed on the
basis of Khullar et al’ study.

To do so, GaAlAr diode low-level laser (photon plus
gallium-aluminum arsenide diode), along with a control
console and handheld probe connected to a cable, was
used in this study (Ronvig A/S, Vejle, Denmark). Probe
diameter at the laser irradiation point was 18 mm,
laser irradiation was 70 mW, and the wavelength was
within the range of 830 to 820 um (close to the infrared
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spectrum). Laser spot size was 1.3 cm?, its power density
was 550 mW/cm?, and the medical device applied 6/0 ]
energy in any treatment site. Laser probe was directly
used in the treatment sites and a gel was used between
the probe and the skin surface for the outer oral sites.
In the inner oral cavity sites, salivary played the role of
conductive environment; hence, the majority of patients
had no sense during the laser irradiation.

A beep-like sound was heard at the beginning
and end of the treatment which lasted approximately
90 seconds in each site. Hence, one treatment session
for the four sites conducted bilaterally lasted about
12 minutes. Actual low-level laser therapy was conducted
(laser devices was prepared for irradiation in the control
sites; however, laser irradiation was not activated) with
0/6 ] energy in each session and along the IAN in four
sites covering the left and right sides of the mandible.
Outer oral cavity treatment sites included lower lip and
the chin (cutaneous distribution of mental nerve), and the
inner oral cavity sites included the mental foramen on
the buccal vestibule of the mandible between the apex
of the 1st and 2nd premolars teeth, osteotomy site in the
buccal vestibule of mandible at the apex of the mandible’s
2nd molar tooth, and mental foramen on the lateral raphe
of pterygomandibular. In total and after the surgery, six
sessions on days 1, 2, 3, 4, 7, and 14 were hold; no irradia-
tion has been done on days 14, 28, and 60; and only CNT
and VAS parameters were evaluated on those days.

Mean, standard deviation, minimum and maximum
values of the results, as well as the values of different CNTs
on different days and for different sites under the low-
level laser irradiation and those under no low-level laser
irradiation were determined and reported. The obtained
results of various neurosensory tests on different days

Table 1: Central dispersion indicators of two-point discrimination
test values for the laser-irradiated and control sides on different days

were compared between the experimental and control
groups using the Wilcoxon signed-ranks test.

RESULTS

Overall, the results of two-point discrimination test were
slightly higher in the control side throughout all days
in comparison to the results obtained from the laser-
irradiated side, although the differences between two
sides were not significant in any of the days [on days 1,
2,3,4,7,14, 28,60 (p > 0.05) Table 1].

The obtained results of pinprick test was significantly
higher for the low-level laser-irradiated side on days 1, 2,
3,4,7 14, 28 and 60 (p < 0.05) in comparison to those of
the control side (Table 2).

Throughout all days of irradiation, the results of
brush stroke discrimination test was slightly higher for
the experimental group compared with the control one,
although no significant difference was observed between
two sides on days 1, 2, 3, 4, 7, 14, 28, and 60 (p > 0/05)
Table 3).

Throughout all days, thermal test values of laser-
irradiated sites were higher than those of the sites without
irradiation. Although the differences were not significant
ondays 1 (p=0/1)and 60 (p =0/1), significant differences
were observed in two groups’ values of thermal test on
days 2, 3,4, 7,14, and 28 (p < 0.05). For more details, refer
to Table 4.

Although the mean values of VAS in the experimental
group’s sites were slightly higher than those of the control
group throughout all days, these differences were not
significant in any of the days on the basis of Wilcoxon
signed-rank test [days 1, 2, 3, 4, 7, 14, 28, and 60 (p > 0.05)].
Table 5 presents more details.

Table 2: Central dispersion indicators of pinprick test results for
laser-irradiated and control sides on different days

Direction and day Number Mean SD  Minimum Maximum

Direction and day =~ Number Mean SD  Minimum Maximum

Irradiation: Day 1 13 13/54  1/39 11/0 16/0
Control: Day 1 13 14/0  1/41 12/0 16/0
Irradiation: Day 2 13 13/46  1/33 11/0 16/0
Control: Day 2 13 13/92  1/61 12/0 16/0
Irradiation: Day 3 13 12/78 1/29 11/0 15/0
Control: Day 3 13 13/31 1/6 11/0 17/0
Irradiation: Day 4 13 12/35 1/07 11/0 14/0
Control: Day 4 13 12/58 1/71 10/0 16/0
Irradiation: Day 7 13 10/08 1/04 8/0 12/0
Control: Day 7 13 10/96 1/92 8/0 14/0
Irradiation: Day 14 13 9/62 0/96 8/0 11/0
Control: Day 14 13 10/62 1/98 8/0 15/0
Irradiation: Day 28 13 9/23  0/93 8/0 11/0
Control: Day 28 13 10/04 1/59 8/0 13/0
Irradiation: Day 60 13 8/85  0/89 8/0 10/0
Control: Day 60 13 8/92  0/86 8/0 11/0

Irradiation: Day 1 13 6/23 1/48 4/0 8/0
Control: Day 1 13 5/38 1/33 3/0 7/0
Irradiation: Day 2 13 6/69 1/32 5/0 9/0
Control: Day 2 13 6/08 1/26 4/0 8/0
Irradiation: Day 3 13 7/31  1/25 5/0 9/0
Control: Day 3 13 6/62 1/12 5/0 8/0
Irradiation: Day 4 13 7/69 0/95 6/0 9/0
Control: Day 4 13 710 1/08 5/0 8/0
Irradiation: Day 7 13 9/08 0/49 8/0 10/0
Control: Day 7 13 8/08 0/64 7/0 9/0
Irradiation: Day 14 13 9/46 0/52 9/0 10/0
Control: Day 14 13 8/38 0/51 8/0 9/0
Irradiation: Day 28 13 9/77 0/44 9/0 10/0
Control: Day 28 13 9/0 0/58 8/0 10/0
Irradiation: Day 60 13 9/92 0/28 9/0 10/0
Control: Day 60 13 9/54 0/52 9/0 10/0
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Table 3: Central dispersion indicators of brush strokes test
results for laser-irradiated and control sides on different days

Table 4: Central dispersion indicators of thermal test results for
laser-irradiated and control sides on different days

Direction and day =~ Number Mean SD  Minimum Maximum

Direction and day =~ Number Mean SD  Minimum Maximum

Irradiation: Day 1 13 4/15 1/14 2/0 6/0
Control: Day 1 13 3/92 1/26 1/0 6/0
Irradiation: Day 2 13 4/69 1/11  3/0 7/0
Control: Day 2 13 4/46  1/27 3/0 7/0
Irradiation: Day 3~ 13 5/38 0/96 4/0 7/0
Control: Day 3 13 5/31  1/03 4/0 7/0
Irradiation: Day 4 13 6/08 0/95 4/0 8/0
Control: Day 4 13 5/77 0/93 4/0 7/0
Irradiation: Day 7 13 7/46  1/05 6/0 9/0
Control: Day 7 13 7/08 1/32 5/0 9/0
Irradiation: Day 14 13 8/31 1/11 6/0 10/0
Control: Day 14 13 8/23 1/17 6/0 10/0
Irradiation: Day 28 13 9/15 0/8 8/0 10/0
Control: Day 28 13 8/69 1/25 6/0 10/0
Irradiation: Day 60 13 10/0 0O 10/0 10/0
Control: Day 60 13 9/46 0/88 8/0 10/0

Irradiation: Day 1 13 4/92 1/04 3/0 7/0
Control: Day 1 13 4/62 0/96 3/0 6/0
Irradiation: Day 2 13 5/92 0/95 5/0 8/0
Control: Day 2 13 5/23 1/01 4/0 7/0
Irradiation: Day 3 13 6/38 0/87 5/0 8/0
Control: Day 3 13 5/92 0/95 5/0 8/0
Irradiation: Day 4 13 7/15 1/07 5/0 9/0
Control: Day 4 13 6/23 0/93 5/0 8/0
Irradiation: Day 7 13 8/69 0/63 7/0 9/0
Control: Day 7 13 7/92 0/86 6/0 9/0
Irradiation: Day 14 13 9/31 0/63 8/0 10/0
Control: Day 14 13 8/31 0/63 7/0 9/0
Irradiation: Day 28 13 9/54 0/66 8/0 10/0
Control: Day 28 13 8/77 0/73 7/0 10/0
Irradiation: Day 60 13 9/77 0/44 9/0 10/0
Control: Day 60 13 9/46 0/66 8/0 10/0

Table 5: Central dispersion indicators of VAS test results for
laser-irradiated and control sides on different days

Table 6: Central dispersion indicators of contact discrimination
test results for laser-irradiated and control sides on different days

Direction and day Number Mean SD  Minimum Maximum

Direction and day = Number Mean SD  Minimum Maximum

Irradiation: Day 1 13 0/73 0/78 O 2/0
Control: Day 1 13 0/69 0/72 0 2/0
Irradiation: Day 2 13 2/08 0/67 1/0 3/0
Control: Day 2 13 2/0 0/65 1/0 3/0
Irradiation: Day 3 13 3/38 0/71 2/0 4/5
Control: Day 3 13 3/15 0/85 1/0 4/5
Irradiation: Day 4 13 4/73  0/78 3/5 6/0
Control: Day 4 13 4/5 0/98 3/0 6/0
Irradiation: Day 7 13 6/58 1/27 5/0 8/0
Control: Day 7 13 6/19 1/58 3/5 9/5
Irradiation: Day 14 13 7/65 1/01 6/0 0/9
Control: Day 14 13 7/35 1/14 5/5 9/5
Irradiation: Day 28 13 8/27 0/99 6/0 10/0
Control: Day 28 13 7/15 2/08 1/0 9/0
Irradiation: Day 60 13 8/87 0/66 8/0 10/0
Control: Day 60 13 7/85 2/16 1/0 9/5

Irradiation: Day 1 13 7/42 0/67 6/0 8/0
Control: Day 1 13 7/5  0/67 6/0 8/0
Irradiation: Day 2~ 13 7/38 0/51 7/0 8/0
Control: Day 2 13 7115 0/69 6/0 8/0
Irradiation: Day 3 13 6/54 0/66 6/0 8/0
Control: Day 3 13 6/69 0/63 5/0 7/0
Irradiation: Day 4 13 5/85 0/8 5/0 7/0
Control: Day 4 13 6/23 0/83 5/0 8/0
Irradiation: Day 7 13 5/31 111 4/0 70
Control: Day 7 13 5/54 0/88 4/0 70
Irradiation: Day 14 13 5/08 0/86 4/0 6/0
Control: Day 14 13 4/92 0/86 4/0 7/0
Irradiation: Day 28 13 4/54  1/05 3/0 7/0
Control: Day 28 13 4/31  1/03 3/0 6/0
Irradiation: Day 60 13 4/15 0/99 3/0 6/0
Control: Day 60 13 4/08 1/19 3/0 7/0

Taking into account the closeness of the mean values
of the contact discrimination test and lack of any notice-
able differences among them, no significant differences
between two groups were observed with respect to the
values of contact discrimination test on days 1, 2, 3,4, 7,
14,28, and 60 (p > 0.05). Detailed information is provided
in Table 6.

DISCUSSION

According to the obtained results of the present study,
although the mean values of VAS were observed to be
slightly higher in laser-irradiated experimental sites
throughout all days in comparison to no laser irradiation
control sites, the observed differences were not significant
in any of the days. Visual analog scale values increased

consistently over time for all the patients in both the
control and experimental sides; however, considering
the 2-month length of the investigation, no information
is available following these 2 months, most likely their
neurosensory function has been improved over time. In
general, the performance of the laser irradiation, consid-
ering the VAS criterion, was evaluated to lead to better
results compared with the control group in spite of the
observed insignificant differences.

Moreover, values of pinprick test at the laser-irradiated
side on all days were found to be significantly higher than
those of the control side. With respect to the results of the
brush strokes test, slightly higher values were reported
for the sites with low-level laser irradiation compared
with those of the control sites on all days of irradiation;
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however, it must be mentioned that the difference was
not significant on different days.

Furthermore, the results of thermal test in both laser-
irradiated and control sides revealed that test values
of laser-irradiated sites were higher than the values of
control sites and the difference was observed to be sig-
nificant for all days except for days 1 and 60. However,
no significant difference was found between the laser-
irradiated and nonirradiated laser sites with regard to the
contact test values. Additionally, the results of two-point
discrimination test in both laser-irradiated (experimental)
and nonirradiated laser (control) sides showed that the
test values in the control side were slightly higher than
the laser-irradiated side on all days, though with no
significant differences.

Allin all, neurosensory disorders of the patients were
improved over time in the control and experimental sites;
however, recovery was faster in the laser-irradiated side,
and the observed difference was significant with respect
to a number of parameters (contact and pinprick tests).
The obtained results have been highlighted in some of
the previously conducted studies.

Khullar et al’ examined the effect of treatment with
GaAlAs low-level laser at a wavelength of 820 pm during
the contact and temperature sensory perception test sub-
sequent to the IAN injuries resulting from the surgery.
To address the objectives of the study, 13 patients were
selected and assigned to two groups; one of the groups
was treated using the actual laser (4 x 6 ]) in each treat-
ment with IAN distribution during all 20 sessions, while
the other group received placebo low-level laser treat-
ment. The results revealed that the actual low-level laser
group had significant improvements in their sensory
function; however, significant improvements were not
noticed for the temperature sensation for any of the
groups after the treatment.!!

Similarly, Khullar et al’ assessed the effect of treat-
ment with GaAlAs low-level laser at a wavelength of
820 pm on improving the sensory function of the patients.
The obtained results indicated that in both groups,
patients had shown relatively the same amounts of VAS
values before the treatment for both lips and the chin.
However, after completion of the therapy, laser group
experienced significant improvements in terms of sub-
jective assessments of Neurosensory Disorders (NSD)
scales for both of the lips and the chin on the basis of
VAS criterion. The degree of sensory decline of tempera-
ture was approximately the same for both groups prior
to the treatment, and significant improvement was not
observed with respect to the sensory perception between
the experimental and control groups. In general, GaAlAs
low-level laser irradiation resulted in significant subjec-

tive and objective improvements of mechanical sensory
perception in the treatment of long-standing neurosensory
complications of IAN in Khullar et al’ study which is to
some extent in line with the findings of the present study,
although the difference of the experimental and control
groups’ parameters in the two studies are not consistent.

Besides, Miloro and Repasky'? focused on the possible
effects of low-level laser irradiation before and after treat-
ment on the recovery of neurosensory disorders result-
ing from BSSO according to the subjective as well as the
objective criteria. Their findings demonstrated that as a
result of low-level laser irradiation as an adjuvant therapy,
improvements of neurosensory disorders following the
bilateral BSSO surgery was significant regarding the
time and magnitude of return of function based on both
subjective and objective criteria which are supported by
the obtained results of the present study as well.

In addition, Gasperini et al'®

in their study addressed
the results of the low-level laser irradiation in improv-
ing the neurosensory disorders caused by sagittal split
osteotomy of mandibular. They observed significant
differences between the two sides with respect to the
results of two-point discrimination test in the chin skin;
furthermore, the contact test showed a significant differ-
ence between two sides. Thirty days after the surgery,
significant differences were noticed between the groups
in the chin skin sensitivity and the results of the two-
point discrimination test. In their study, the difference
between the sides with and without the treatment in the
two-point discrimination test increased 60 days after
the surgery and these differences were detected to be
significant with respect to the chin skin sensitivity. The
researchers showed that low-level laser irradiation was
able to accelerate the recovery of tissue reactions and
reversibility of neurosensory disorders following BSSO
surgery. In contrast, the values of two-point discrimina-
tion test of the present study were slightly higher in the
control side compared with those of the experimental
side, and the observed differences were not statistically
significant.

In another study conducted by Ladalardo et al,"* clini-
cal cases of the peripheral nerve lesions were selected and
the effects of diode laser in the treatment of lip paresthe-
sia after the surgery were focused on. Patients suffered
from a number of complications, such as lack of the sense
of taste, decrease in the sensitivity, and an increase in
the threshold receptors in the tongue. According to the
results of the conducted study, the laser irradiation was
beneficial in returning the sensitivity of all six patients.

However, it is worth mentioning that such studies do
not present sufficient information about the parameters
of low-level laser irradiation in general and their dose
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in particular.”® If there is no standard for laser beam
calculations, dose calculations, and their reporting style,
some problems may occur in the reproducibility of the
laser-irradiation method, and the clinical results of these
studies will not be consistent with one another.

The mechanism of low-level laser performance in
improving neurosensory disorders associated with sur-
geries, such as BSSO has not been precisely specified yet;
however, it seems that laser at specific wavelengths of
830 to 820 um penetrates to the axons tissues, Schwann
cell, and around the damaged nerve sites, and perhaps
the effects of low-level laser can take place at the cellular
metabolic levels resulting from the stimulation of fibers
and light-sensitive enzymes (rhodopsin-kinase-type
enzymes) in the damaged axons. Damaged nerve areas
are stimulated following laser irradiation and produce
specific proteins which may contribute to the nerve regen-
eration. It has been indicated that human neuroblastoma
cell lines following low-level laser treatments has shown
reductions of lowry protein in the laser-treated cells
which specifies that these cells actively combine some
pro’ceins.16 On the contrary, some theories show that
undamaged axons and Schwann cells in the damaged
axon areas experience upregulation; hence, strengthen-
ing the regeneration of damaged axons is done through
the production of neurotrophic and neurotropic factors.
These undamaged axons are then involved in neuro-
transmission of the target site’s tissues, which has already
been done by the damaged axons. Schwann cells play
an essential role in the nerve regeneration through the
production of trophic factors'” and provide physiological
channels for regeneration of the damaged axons; their
sensitivity to the stimulation caused by low-level laser
certainly supports this hypothesis. The area involving
neural and metabolic effects of low-level laser therapy,
of course, requires further evaluations.

In low-level laser irradiation, laser protocol selection
must be done with due care as laser irradiation energy
may have diverse effects, and the change in some param-
eters of laser irradiation leads to the changes in the results
1'8 and Lopes et al”?
conducted studies with the same amounts of laser energy
and different power density; however, they have reported
absolutely different results.

At present, there is no ideal low-level laser protocol for
the treatment of neurosensory disorders resulting from
BSSO surgery. In Khullar et al’ study, the 4 x 6 ] protocol
was employed in the treatment of IAN disorders and in

of the treatment. Lanzafame et a have

one-third areas of lateral lower lip, inner cavity and buccal
apex of the 2nd molar tooth, apex of the 2nd molar tooth,
and lingual of mandibular foramen (total of 20 sessions).!!
In Miloro and Repasky’s'? research, the actual laser

protocol (4 x 6 ] for each session) was used for the IAN in
four positions (a total of seven sessions). Various protocols
are taken advantage of in other studies which have offered
acceptable results.?%?!

CONCLUSION

Low-level laser irradiation following the BSSO surgery
has presented beneficial effects on improving patient’s
neurosensory functions with respect to the recovery
time and magnitude of function, although no significant
difference was observed between the experimental and
control groups in some tests.
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