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Abstract

Background: Oral Mucositis (OM) is still a common and
severe acute side-effect of many oncologic treatments, espe-
cially in patients treated for head and neck cancer. It may
affect quality of life, require supportive care and impact
treatment planning and its efficacy. Low-Level Laser Therapy (
LLLT) seems to promote pain relief and reduces OM incidence
and its severity. It has been recommended for these patients
as a treatment option but without any consensus in the LLLT
procedure. New recommendations and perspectives for clinical
trials will be discussed.

Aim of Study: The aim of this systematic review was to
examine the effectiveness of low level laser therapy on pain
following oraofacial surgeries patients.

Material and Methods: Systematic Review of randomized
controlled trials, data bases searched were made in Pubmed,
Pedro, Google scholar and Cochrane, all studies were from
1996 to 2018. Limits were English language. Included studies
were independently reviewed for methodological quality and
assigned a level of evidence (Center for Evidence Based
Medicine).

Intervention: Twelve relevant randomized controlled trials
included the low level laser such as He Ne, GA As and LED
and its effects on pain in patients with oraofacial surgeries.

Results: Twelve studies were selected, included in meta-
analysis for the primary outcomes as mucositis and secondary
outcomes as, ROM and quality of life.

Conclusions: Prophylactic LLLT "GaALAs” reduced
severe mucositis and pain in post-operative oraofacial surgeries.
there are some evidence support its effect on secondary
outcomes as ROM, cognitive function, and quality of life.

Key Words: Low level therapy – Orofacial surgery – Laser
mechanism – Laser parameters – He Ne – Pain
– GaALAs – LED with associated mesh terms.

Introduction

EVIDENCE-Based Practice (EBP) is viewed as
a mix of a learning what treatments "work" based

Correspondence to: Dr. Radwa R. Khalaf, The 
Department of Surgery, Faculty of Physical Therapy, Cairo 
University, Egypt

on the best available research (whether 
experiential or not):
A- Discussing client views about the treatment to

consider cultural and other differences, and to
honor client self-determination and autonomy,
considering the professionals "clinical wisdom"
based on work with similar and dissimilar cases
that may provide context for understanding the
research evidence.

B- Considering what the professional can and
cannot, provide fully and ethically [1].

Drisko and Grady [2] argued that EBP, as sum-
marized by researcher, may devalue non experi-
mental research, also argue that EBP is 
establishing a hierarchy of systematic reviews 
may concern clinical tests, public health 
interventions, social interventions adverse effects 
and economic evaluations [3].

A systematic review uses an objective and
transparent approach for research synthesis, with
the aim of minimizing bias. While many systematic
reviews are based on an explicit quantitative meta-
analysis of available data, there are also qualitative
reviews which adhere to the standards for gathering,
analyzing and reporting evidence [4].

According to Abdelghaffar et al., [5], Rand-
omized Controlled Trial (RCT) is considered the
gold stander of clinical research. It is the method
of choice to compare and study therapeutic inter-
ventions and diagnostic tests.

The gold standard for testing theory-based
interventions effectiveness is RCT. The systematic
review or meta-analysis of RCT is considered to
be the strongest evidence [6].

A systematic review of the effects of low level
laser therapy on pain following oraofacial cancer
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patients and survivors concluded that laser has
analgesic features that reduce pain and inflamma-
tory mediators.

So, the aim of this study is systematically review
the effect of low level laser therapy on pain in
oraofacial cancer patients.

The primary obligations and ultimate responsi-
bility of Boral healthcare providers is not only to
restore function, but also to relieve pain. All oro-
facial surgical procedures produced secondary
effects such as pain, swelling, and limitation of
motion of which depending on the degree of tissue
damage. Despite many advances in the provision
of pain service, acute pain after surgery remains
a serious cause of severe suffering [7].

All surgical procedures produced secondary
effect such as pain and swelling, the intensity of
which depending on the degree of the tissue damage

[8]. 

Orofacial dysfunction has been defined as a
collective term used to describe pain and dysfunc-
tion that involve the mastictory muscles, the tem-
poromandibular joint, and the associated structures

[9]. 

The application of low energy laser in the field
of dentistry and oral surgery has been described
since the 1970s. Low energy laser light was sup-
posed to reduce pain, to accelerate wound healing
and to have a positive effect on inflammatory
process [10].

Low power lasers are a group of lasers with
power less than 250mw. These lasers have analgesic
features with their ability to trigger reactions that
reduce pain and inflammatory mediators. Due to
these features they have been used in the treatment
of orofacial pain, including tooth hypersensitivity,
post-operative flare-ups, mucositis, facial myalgia,
temporomandibular joint disorders and neuralgia
[11].

Material and Methods
Literature search:

A Literature Search was Performed on Baseline
Pedro PubMed Google Scholars and Cochrane
Controlled Trial Register.

Methods used to carry out this systematic review
of existing evidence studies the effects of different
types low level laser (He Ne, Ga As and LED)
therapy on pain following orofacial surgeries re-
quirements for reports of systematic reviews and
meta-analysis.

Randomized controlled trials of different types
of low level laser therapy on pain following oro-
facial surgeries in this systematic review published
from (1997-2018) were considered.

The review will included patients with oral
cavity cancer aged from 12 to 94 years this review
included randomized controlled trials studies which
demonstrated the effects of different types low
level laser (He Ne, Ga As and LED) therapy on
pain following orofacial surgeries with reported
findings for analysis of its effectiveness.

This systematic review including different types
of low level laser (He Ne, Ga As and LED) therapy
on pain following orofacial surgeries.

Inclusion criteria:

The randomized controlled trials were subjected
to the following six inclusion criteria:
1- Diagnosis: Oral mucositis in cancer patients

induced after chemotherapy or radiation therapy.

2- Treatment: LLLT with wavelengths of 632- 
1,064nm,

3- Design: Randomized parallel group design or
crossover design.

4- Blinding: Outcome assessors should be blinded.

5- Control group: Receiving identical placebo
laser.

6- Specific endpoints for prevention of oral mu-
cositis above a certain grade, oral mucositis
severity, duration in days, and pain intensity.

Outcome measures:

1- The Relative Risk (RR) over placebo for pre-
venting occurrence of oral mucositis above a
certain grade (0-2) with LLLT.

2- The effect of LLLT on the severity of oral
mucositis measured by the Oral Mucositis Index (
OMI) or WHO scales were calculated as the
SMD versus placebo.

3- The effect of LLLT on the duration of days oral
mucositis was calculated as the weighted mean
difference versus placebo.

4- The effect of LLLT on pain intensity was calcu-
lated as the Standardized Mean Difference (
SMD) versus placebo and labeled after Cohen [
21] as “poor” (0.2-0.5), “good” (0.5-0.8), or “
very good” (>0.8).

5- Subgroup analyses were planned for (1) doses
of <1 J and >1 J (minimum dose according to
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WALT guidelines for other inflammatory con-
ditions), (2) red and infrared wavelengths with
their anticipated optimal dose ranges (1-4 J for
red wavelengths and 3-8 J for infrared wave-
lengths).

Study selection:
After employing the search strategy described

above all the studies meeting the inclusion criteria
were identified and full-text reports of all relevant
trials were obtained and assessed. Excluded studies
and reasons for exclusion were stated.

This systematic review analyzed twelve rand-
omized controlled trials, by applying strict selection
criteria for inclusion, only full text articles of
randomized controlled trials were included all trials
met at least five criteria on the PEDro scale.

From all, eleven studies included all studies
fulfill the criteria of high methodological quality
which judged as strong ("yes" on 6-9 questions)
according to PEDro scale.

Data extraction:

Data from all the included studies would be
summarized in the following format that included:
Participants' characteristics (number in each group,
target population, diagnosis, numbers in each di-
agnostic subgroup, and ages), intervention used,
research design and level of evidence for the study,
and outcomes of interest. Data were extracted
directly from the original articles.

Two observers (Prof. Dr.: Wafaa Hussein
Borhan) and (Assist. Prof. Dr: Nesrin Afify Abed
El Rashid) extracted data from the original papers
that were included in this review using a standard
extraction form; disagreements were discussed by
the two review authors until a consensus was
reached.

The following data were extracted:

• Study design.

• The characteristics of participants.

• The characteristics of interventions including
types of laser, intensity, duration, modality,
number of session per week, total duration (wks)
and any additional care.

• Details of outcome measures.

• Risk of bias including randomization, blinding,
attrition and reporting.

Assessment of risk of bias of included studies:
The review authors independently assessed risk of

bias of included studies, based on the Cochrane
Handbook for Systematic Reviews of Interventions
[12].

Quality assessment of methodology:

Pedro scale: Methodological quality for selected
studies was assessed independently by two review
authors using Physiotherapy Evidence Database (
Pedro) scale. It was more specific scale used to
measure the quality of RCTs related to physical
therapy interventions, so it was also used to assess
quality of studies included in this review. The 11
criteria of Pedro scale.

The first item on the PEDro scale (the item on
eligibility criteria) is related to external validity,
it does not reflect the dimensions of quality assessed
by the Pedro scale. This item was not used to
calculate the method score (which is why the 11
item scale gives a score out of 10). According to
the Pedro guidelines, a positive answer to each of
the criteria 2 to 11 would yield one point. Obtaining
a between 0 to 10. The PEDro scale has been shown
to have moderate interrater reliability (intraclass
coefficient for the total score is 0.56, 95% Confi-
dence Interval [CI] 0.47-0.65) [13]. The Pedro scale
includes the four features known to minimize bias
in clinical trials (i.e. randomization, concealed
allocation, blinding, and minimizing the dropout
rate, and the remaining items have face validity
[14].

Papers that had a Pedro score of seven or higher,
would be considered 'high quality', those with a
PEDro score of five or six would be considered '
moderate quality', and those with a PEDro score
of four or less would be considered 'poor quality'.
The more the number of scores of the aspects
evaluating the quality of the study, the more quality
of the study [15].

Data analysis:

After extracting data from each study included
in this systematic review data were compared and
the findings were represented either quantitatively,
qualitatively or both according to the homogeneity
between studies. Meta-analysis is a quantitative
method employing statistical technique, to combine
and summarized the results of studies that address
the same question without major differences in its
inclusion or exclusion criteria of the participants,
mode of administration, doses, and duration of the
intervention as well as the comparison intervention,
and the outcomes assessed and the methods of
their assessment.
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Studies must be clinically methodologically
and statistically homogenous before combining its
results. Confidence Interval (CI) is defined as "the
range of scores within which the true score for a
variable is estimated to lie within a specified
probability (e.g., 90 percent, 95 percent, 99 per-
cent)" [16].

Effect sizes with 95%CIs were calculated if
raw data were available in the studies. The effect
sizes gave easy understanding of how big the
treatment effect was and the clinical significance
of these statistically significant treatment effects
could also be justified. The effect size was "the
difference between the means of outcome measures
of the participants and control group". If there was
no control group, the difference of the pre-and
post-treatment means would be used as the partic-
ipants were acting as their own controls. If heter-
ogeneity is present, results of the studies would

not be apple to be combined but would be summa-
rized as descriptive analysis [17].

Results

This systematic review included twelve rand-
omized controlled trials that fulfill inclusive criteria
studying the effect of low level laser on pain
following orofacial surgeries, published from 1997
to 2018 (Cowen et al., 1997; Bensadoun et al.,
1999; Maiya et al., 2006; Schubert et al., 2007;
Arora et al., 2007; Kuhn et al., 2007., Kuhn et al.;
2009; Elad et al., 2010; Carvalho et al., 2011;
Machado et al., 2016; Souza et al., 2017 and Song
wu et al., 2018) and studying its effect on secondary
outcomes as ROM.

These studies included in meta-analysis for
primary and secondary outcomes and included in
descriptive analysis.

These studies included in meta-analysis for primary and secondary outcomes and included in descriptive analysis.

Study or
Subgroup

Study Control Mean Difference

Mean SD Total Mean SD Total Weight N, Random, 95% CI Year

Schubert (2007) 14.8 7.2 23 18.1 7.35 24 11.2% –3.30 [-7.46,0.85] 2007

Kuhn (2007) 0.35 0.67 10 0.3 1.1 12 14.9% 0.05 [–0.70,0.80] 2007

Kuhn (2009) 0.35 0.55 9 18 1.8 6 14.4% –17.65 [–19.13, –16.17] 2009

Carvalho (2011) 0.01 0.01 27 0.11 0.42 27 15.1% –0.10 [–0.26,0.06] 2011

Machado (2016) 1.3 1.7 18 0.2 0.5 20 14.9% 1.10 [0.28,1.92] 2016

Souza (2017) 2.85 1.77 33 3.18 1.87 33 14.8% –0.33 [–1.21,0.55] 2017

Song (2018) 1 1.6 20 21 23 20 14.6% –1.10 [–2.33,0.13] 2018

Total (95% CI) 140 142 100.0% –297 [–5.74, –0.21 ]

Heterogenerily. Tau2 = 13.24; Chi2 = 546.34, df = 6 (p<0.00001); p=99%

Test for overall effect Z = 2.11 (p=0.04)

Mean Difference

N, Random, 95% CI

–4 –2 0 2 4

Study Control

Fig. (1): Systematic review flow chart of the first literature search according to the PRISMA (preferred reporting item for
systematic review and meta analyses) guidelines one study addressed both radial focused ESWT and, thus. Was 
listed in both categories r ESWT + and f EWST.
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Table (2): The twelve selected studies for this systematic review.

Study Title

Cown et al., (1997)

Bensadoun et al., (1999)

Maiya et al., (2006)

Schubert et al., (2007)

Arora et al., (2007)

Kuhn et al., (2007)

Kuhn et al., (2009)

Elad et al., (2010)
Carvalho et al., (2011)

Machado et al., (2016)

Souza et al., (2017)

Song wu et al., (2018)

• Low energy helium-neon laser in the prevention of oral Mucositis in patients undergoing bone marrow transplant:
Results of a double blind randomized trial.

• Low-energy He/Ne laser in the prevention of radiation-induced mucositis a multicenter phase III randomized study
in patients with head and neck cancer.

• Effect of low level He-Ne laser therapy in the prevention & treatment of radiation induced mucositis in head & neck
cancer patients.

• A phase III randomized double-blind placebo-controlled clinical trial to determine the efficacy of low level laser
therapy for the prevention of oral mucositis in patients undergoing hematopoietic cell transplantation.

• Efficacy of He-Ne laser in the prevention and treatment of radiotherapy-induced oral mucositis in oral cancer
patients.

• Low level infrared laser therapy to prevent radiotherapy induced oral mucositis a randomized placebo controlled
study.

• Low-level Infrared Laser Therapy in Chemotherapy-induced Oral Mucositis a randomized Placebo-controlled trial
in children.

• A randomized controlled trial of visible-light therapy for the prevention of oral mucositis.
• Evaluation of low-level laser therapy in the prevention and treatment of radiation-induced mucositis: A double-

blind randomized study in head and neck cancer patients.
• Effects of oral motor exercises and laser therapy on chronic temporomandibular disorders: A randomized study with

follow-up.
• Low-level laser therapy and anesthetic infiltration for orofacial pain in patients with fibromyalgia: A randomized

clinical trial.
• Effect of low-level laser therapy on tooth-related pain and somatosensory function evoked by orthodontic treatment.

Discussion

The purpose of the current review was to eval-
uate the effectiveness of low level laser therapy
on pain following orofacial surgeries, this review
includes studies published from 1997 up to 2018
and searched on baseline data base through Pub
Med, PEDro, Physiotherapy Evidence Database,
Cochrane library also was searched and Google
web site.

This systematic review analyzed twelve rand-
omized controlled trials, by applying strict selection
criteria for inclusion, only full text articles of
randomized controlled trials were included all trials
met at least five criteria on the PEDro scale.

From all, eleven studies included all studies
fulfill the criteria of high methodological quality
which judged as strong ("yes" on 6-9 questions)
according to PEDro scale.

This systematic review aimed to study the effect
of Low Level Laser Therapy (LLLT) on pain fol-
lowing oraofacial surgeries.

A computer-aided search of baseline, PubMed,
Physiotherapy Evidence Data base (PEDro), Google
scholar using the words: "Laser therapy", "pain", "
oraofacial surgeries", "mucositis", "oral cavity
cancer". The Cochrane controlled trial register
databases was undertaken from January 1997 until
October 2018 for Randomized Controlled Trials
of Low Level Laser Therapy (LLLT) on pain fol-
lowing oraofacial surgeries. A search of computer-
ized database covering medicine, physiotherapy,
allied health.

PubMed, Google scholar, Pedro and Cochrane
had been searched for all randomized controlled
trials that follow the criteria of the review (aged
from 12-94 years and written in English language)
and used laser as method of intervention, outcome
measures were low level laser therapy (He Ne, GA
As and LED), post-operative pain, and orofacial
surgeries. References of relevant review articles
and trials were screened.

Twelve randomized controlled trials of low
level laser therapy on oraofacial cancer patients
were included in the review, separate data extraction
sheet was done to each study describing the pur-
pose, design, setting, sample, intervention and
outcomes in a clear way, also allocation conceal-
ment, randomization, blinding and intention to
treat analysis were explained if mentioned in the
study. A comprehensive list of searching terms was
applied and explicit inclusion criteria were devel-
oped.

Results then were classified according to the
statistical difference into evidence of effectiveness
and ineffectiveness; describing the intervention
versus control, the outcome measure, the measuring
tool if mentioned.

Conclusions on the effectiveness of low level
laser therapy were based on the strength of the
scientific evidence. Rating system based on the
number of RCTs, their methodological quality and
consistency of their results were used to provide
strong, moderate, limited, and contradictory and
none levels of scientific evidence.
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1- Strong evidence: Multiple relevant, high quality
RCTs.

2- Moderate evidence: One relevant, high quality
RCT and one or more relevant, low quality
RCTs.

3- Limited evidence: One relevant, high quality
RCT or multiple relevant, low quality RCTs.

4- Conflicting evidence:  Inconsistent findings
among multiple trails.

5- No evidence:  Only one relevant low quality
RCT, no relevant RCTs.

Conclusion:

The current level of evidence to support the
effectiveness of low level laser therapy on pain
following oraofacial cancer patients is sufficient.
There are some conclusions that can be drawn from
the existing evidence as follows:
1- It appears to be some evidence favoring low

level laser therapy to improve oral mucositis,
stomatities and oral pain.

2- It appears to be some evidence favoring low
level laser therapy to improve range of motion (
overall performance) and quality of life.

High quality RCTs comparing the effect of
different types of low level laser therapy on pain
following orofacial surgeries which may offer more
positive outcomes. Future researches need to ensure
blinding as far as possible, in addition researches
on low level laser therapy effectiveness on oral
mucositis patients would be strengthen by the use
of long term follow-up and periodical evaluation
to determine the long term positive effects of low
level laser therapy and also to describe the existing
evidence for linkages of effects within and between
different outcomes.
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