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Abstract -- Introduction: Oral mucositis (OM) is a common side effect of radiotherapy (RT) or radio-chemotherapy
(RT/CT) for head and neck cancers. It causes lesions leading to impairment of the quality of life, dysphagia, pain, and
in up to 20% of cases, a dosimetry concession, decreasing local tumor control, thereby impacting the survival rate.
Positive results of photobiomodulation (PBM) to treat it have been reported in the literature. PBM has multiple
parameters (type of laser, emission mode, number of sessions to be performed, wavelength, power, energy, fluence,
exposure time, number of points) making it difficult to implement in clinical practice. Materials and methods:
A literature search strategy was applied in Medline by selecting articles published between 2010 and 2020 to answer
the following research question: “In patients treated with RTor RT/CT, what is the place of PBM in the management of
OM?”, in accordance with PICO (patient, intervention, comparison and outcomes) criteria. The inclusion criteria were
all original articles (clinical cases and clinical studies) which answered the research question. Meta-analyses,
systematic reviews of the literature and journals, animal or in vitro studies, studies published in a language other
than French or English, and full-text articles not accessible via inter-university credits were excluded. Results:
Seventeen articles were included, representing 1576 patients. The PBM was intraoral in 16 papers and combined
intra- and extra-oral emission in 1 paper. InGaAlP diode laser and HeNe laser significantly reduced OM compared with
placebo in 62.5% and 75% of the studies, respectively. Pain reduction was poorly or not documented andwhen it was,
it did not correlate with the reduction of analgesics. Temporary or permanent interruption of radiotherapy was also
poorly documented. Discussion: The MASCC/ISOO (2019) report is an important step forward to establish a
reproducible protocol for PBM, which as our results show, is heterogeneous in use. Our results showed that the studies
started PBM on the first day of RT, using a wavelength of 660 nm for diode laser and 632.8 nm for HeNe laser. However,
there is no scientific evidence vis-à-vis the values for power, energy, fluence, exposure time, or number of points.
Although PBM appears to be effective in reducing OM scores, its effectiveness on improving patient quality of life,
pain, painkiller consumption, compliance with treatment and the occurrence of complications remains to be defined.
The relationship between PBM and survival rate was not an objective of this work. We found that of the 17 articles, 15
stated that they did not illuminate the tumor site during PBM sessions. Conclusion: The main objective of this work
was to determine the place of PBM in the treatment of OM. Overall, the results on OM scores were favorable in almost
3/4 of the studies. Despite its efficacy, the questions of the adjustment of the parameters of PBM, the harmonization
on OM scale and its safety on carcinologic recurrence remain to be studied. In view of the lack of comparability of
studies and the lack of reported data, studies that harmonize endpoints and follow-up criteria are needed to establish
a standard protocol.
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Introduction

The annual worldwide incidence of head and neck squamous
cell carcinoma (HNSCC) is over 550,000 cases and is associated
with 300,000 deaths per year (WHO). In France, HNSCC is the 4th
leading cause of cancer (14,000 cases/year) and the 5th leading
causeof cancermortality. Treatment isbasedona triadof surgery,
radiotherapy (RT) and chemotherapy (CT). RT is indicated for
curative or palliative treatment, exclusively, as an adjuvant to
surgery or in combination with concomitant chemotherapy (RT/
CT). Intensity-modulated RT is a major development. It provides
better targeting of tumor volume and therefore better protection
of neighboring structures. Despite this, oral mucositis (OM)
remains one of themost frequent adverse effects during RTor RT/
CT for HNSCC, appearing almost systematically with more than
50% grade higher than 3 [1,2]. It can lead to impairment of the
quality of life, dysphagia, pain and in up to 20% of cases, a
dosimetry concession, decreasing local tumor control [1,3–6].

PBM was defined in 2014 by the North American Association
for Laser Therapy and World Association for Laser Therapy
conference as “the therapeutic use of light absorbed by
endogenous chromophores, triggering non-thermal, non-
cytotoxic biological responses through photochemical or
photophysical events, resulting in physiological changes“ [7].

In 2019, the MASCC/ISOO (Multinational Association of
Supportive Care in Cancer/International Society for Oral
Oncology) recommended incorporating a place for PBM in
the prevention of OM and associated pain in patients treated for
HNSCC with RT and RT/CT by proposing 3 protocols based on
non-surgical cancer treatment [8]. In addition to PBM,
recommendations were published by the MASCC/ISOO 2019
for the management of OM using basic oral care, anti-
inflammatory agents, natural and miscellaneous agents,
antimicrobials, mucosal coating agents, anesthetics and
analgesics agents, cryotherapy, growth factors and cytokines.

PBM has multiple parameters (type of laser, emission mode,
number of sessions to be performed, wavelength, power,
energy, fluence, exposure time, number of points) making it
difficult to implement in clinical practice. PBM stimulates and
promotes positive tissue processes such as wound healing,
regeneration, and immune responses. It also mediates
inflammation, pain and aberrant immune responses.

The main objective of this work was to determine the
effectiveness of PBM on OM. The secondary objectives were to
collect the laser parameters and the evaluation criteria for OM
treatment.

Materials and methods
Study search method

A literature search strategy was applied in Medline (PubMed
database), between September 2020 and November 2020,
selecting articles published between 2010 and 2020 in order to
answer the following search question, in accordance with PICO
(patient, intervention, comparison and outcomes) criteria: “In
2

patients treated with RT or RT/CT, what is the place of PBM in
the management of OM?00

The keywords were identified and selected from the MeSH
database and combined with Boolean operators to construct
the following search equation to be as exhaustive as possible:
((00Head and Neck Neoplasms00[Mesh] OR 00Squamous Cell
Carcinoma of Head and Neck00[Mesh]) AND
(((((00Stomatitis00[Mesh]) OR 00Radiotherapy00[Mesh]) OR
00Radiotherapy, Intensity-Modulated00[Mesh]) OR
00Chemotherapy, Adjuvant00[Mesh]) OR 00Mucositis00[Mesh])
AND ((00Lasers00[Mesh]) OR 00Laser Therapy00[Mesh]) OR (00Lasers,
Gas00[Mesh] OR 00Low-Level Light Therapy00[Mesh])).

Inclusion and exclusion criteria

The inclusion criteria were all original articles (clinical
cases and clinical studies), which answered the research
question. Meta-analyses, systematic reviews of the literature
and journals, animal or in vitro studies, studies published in a
language other than French or English, and full-text articles not
accessible via inter-university credits were excluded.

Data collection and analysis

After excluding duplicates, the titles and abstracts of the
articles retrieved from the database were independently
assessed by 2 reviewers (GL and FC) according to the inclusion
and exclusion criteria. If the titles and abstracts were found to
be relevant, the full text continued to the selection phase. In
case of disagreement, a re-reading was performed in order to
reach an agreement between the 2 reviewers. Potentially
eligible articles were then subject to full-text evaluation.

Data extraction

Data were extracted and synthesized independently by the 3
reviewers using the same extraction table. The assessors had
trained to use this table beforehand. The following data were
collected:

–
 Epidemiological data: methodology, number of cases,
location, histological type, tumor treatments and delivered
radiation doses.
–
 PBM protocol: start of laser, type of laser, intra or extra oral
emission mode, number of sessions, number of points,
wavelength, power, energy, fluence and exposure time.
–
 Clinical data: frequency of assessment, mucositis scale, OM
scores, pain scale, pain scores, prescriptions, interruption of
radiotherapy, nasogastric tube placement, gastrostomy
placement and follow-up period.

Results

The PubMed database was searched and 149 results were
returned. After analysis according to the inclusion and
exclusion criteria, 38 articles were retained and full-text



Fig. 1. Flow diagram of the screened publications.
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reading allowed the inclusion of 17 articles representing 1576
patients, over a publication period from 2010 to November
2020 (Fig. 1). We found 15 clinical trials, of which 13 were
randomized and 2 non-randomized, as well as 2 retrospective
studies. The PBM group (LG) was compared with a control group
(CG) in 13 articles, with a laser group in 2 articles and with
aluminum hydroxide in 1 article. One retrospective study was
non-comparative.

Table I summarizes all of the data from the articles studied.
Epidemiological data

Tumor location in the head and neck was reported in 16
articles:

–
 492 patients were treated for carcinoma of the oral cavity,

–
 270 patients were treated for carcinoma of the pharynx
without precision,
–
 325 patients were treated for carcinoma of the oropharynx,

–
 22 patients were treated for carcinoma of the nasopharynx,
–
 20 patients were treated for carcinoma of the hypopharynx,

–
 118 patients were treated for carcinoma of the larynx.

In more than half of the tumors (n = 879, 55.7%), tumor
histology was not provided. When it was provided, it was mainly
squamous cell carcinoma (n = 703, 44.5%) and in 1 case,
verrucous carcinoma (n = 1, 0.06%). Patients were treated with
RTor RT/CT in 88% of the articles (n = 15), with RT alone in 12%
(n = 2), sometimes combined with surgery. RT could be 2D, 3D
conformal or intensity modulated delivering therapeutic doses
ranging from 40 to 76 Gy.

PBM protocol

The type of laser was reported in all articles:

–
 12 studies (70.5%) used different diode lasers:

–
 10 studies used an InGaAlP laser [1,3,9–16],

–
 1 study coupled 2 wavelengths with InGaAlP and GaA1As
technologies [17],
–
 1 study did not specify the type of diode technology [18].
3
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Table II. Wavelength, power, energy, fluence, exposure time parameters. In bold, the energies that were reported per point. In
diode laser, as two wavelengths were used in one test, the number of values is higher than the number of tests.

Wavelength (nm) Power (mW) Energy (J) Fluence (J/cm2) Exposure time (s)

Diode 660 [1,3,9,11–15,17]
/685 [10] /808 [17]
/830 [18] /940 [16]

5 [1] /10 [11]
/15 [18] /25
[13,14] /30 [15]
/35 [10] /40 [3]
/86,7 [12] / 100
[9,17] / 500
[16]

0,1 [11] /0,24/
pt [14] /0,25/
pt [13] /0,4 [3]
/0,8/pt [10] / 1
[9] /2/pt
[12,15] / 2,4/
pt [18] /9 [17]
/180 [16] / NR
[1]

1,3 [1] / 2
[10,15] / 2,5
[18] / 3,8 [1] /
4 [9] / 6,2
[12,14] / 10 [3]
/ 12 [18] / 83,3
[16] / 300 [17]
/ NR [12]

3s*pt [12] /
6s*pt [16] /
10s*pt
[1,3,9,11,13,14]
25s*pt [10] / NR
[15,17,18]

HeNe 632.8 [2,4,19] / 658
[6]

24 [2,4] / 100
[6] / NR [19]

36 à 40[2,4] / 4
[6] /NR [19]

3 [2] / 3,5 [19]
/ 4 [6] / NR [4]

40s*site [6] /
125s*site [2,4]/
145s [19]

Athermal 630 [5] 100 [5] NR [5] 2 à 3 [5] 33s*site [5]
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–
 4 studies (23.5%) used a Helium-Neon (HeNe) laser
[2,4,6,19],
–
 1 study (6%) used an athermal laser [5].

Emission was intraoral in 16 papers and combined intra-
and extra-oral in 1 paper [17].

Thirteen trials used PBM as a preventive measure for OM
[1–4,9–15,18,19],ofwhich1studystartedPBM1weekbefore the
start of RT [10] and 12at thefirst RTsession. In 2 trials [5,6], PBM
was used as a curative treatment when the OM was grade 2 or
higher (WHO scale). In 2papers [16,17], thedateofonsetwasnot
reported. In all trials, PBM was continued until the end of RT.

The frequency of sessions was reported in 16 articles and
varied from 5 days per week (n = 11, 68.7%) [1-4,6,
9–11,13,18,19] to 3 days per week (n = 3, 18.7%) [5,12,14]
or 2 days per week (n = 2, 12.5%) [15,17]. In 1 article the
frequency of sessions was not indicated [16].

Laser settings were as follows:
The parameters are summarized in the Table II.
– Wavelength (nm)
This was specified in all 17 papers, ranging from 630 to

970 nm. The most commonly used wavelength was 660nm for
diode lasers and 632.8 nm for HeNe lasers. One paper compared
a dual-wavelength laser with 1 arm using a 660nm wavelength
and 1 arm using both a 660 nm and 808 nm wavelengths.

– Power (mW)
This was specified in 16 papers, with values ranging from

5 to 500 mW.
– Energy (J)
This was specified in 14 articles, either as energy delivered

per point or as total energy. The energy delivered per point
varied from 0.1 to 3 J, while the total energy ranged from 36 to
56 J. Some articles did not specify whether it was the energy
delivered per point, per session or in total.

– Fluence (J/cm2)
This was reported in 15 articles, with values ranging from

2 to 300 J/cm2.
– Exposure time (s)
This was specified in 14 papers, with values ranging from3 to
125 seconds per point or per site (region). The number of
emission points was reported in 16 articles, ranging from 6 to 78
points (average35points)or per region ranging from6 to12.One
article only specified the overall exposure time (145 seconds).
Clinical data

Progression of OM was judged to be daily [1,3], biweekly
[17,18], weekly [2,4,6,12–15,19], or every fortnight [10,11].
It was unspecified in 2 articles [5,16].

Assessment of OM was performed in all trials using 1 or 2
rating scales. It was always noted and is summarized in
Table III.

Six different scales were used, the WHO scale was used
9 times [1,5,6,9,10,12–14,17], the NCI-CTCAE 8 times
[1,3,10,11,13–15,18], the RTOG/EORTC 5 times
[2,4,16,18,19] and the OMAS [9], Brown Scale [15] and
OMWQ-HN [4] scales respectively once each.

In the diode laser versus placebo studies, the results on OM
were not significant in 2 trials [11,12], significant in 5 trials
with a reduction in OM in the LG [9,10,14–16] and not
applicable in 1 study [13]. De lima et al. [18] found no
significant difference in OM score between the LG and the
aluminum hydroxide group. Soares et al. [17] found that the
use of 2 different wavelengths was significantly more effective
in reducing OM than the use of 1 wavelength (p = 0.016).
Carvalho et al. [1] used 2 different fluences and showed that
the group treated with the higher of the 2 fluences had
significantly later and less severe OM. In the retrospective
study by Brandao et al. [3], the use of diode PBM resulted in
1% of grade 4 OM and 23% of grade 3 OM.

TheuseofaHeNe laser significantly reducedOMinall 3 studies
by Gautam et al. with less grade 2 OM in the LG/CG [4,19] or less
grade 3 OM in the LG /CG and of shorter duration [2]. For Legouté
etal. [6], therewasnosignificantdifference. Inthe studyusingan
athermal laser, the effect on OM was not reported [5].
7



Table III. Summary of scales used to assess OM.

Mucositis scale Trial that used the scale or combination of scales

WHO (World Health Organization) [5,6,12,17]
NCI-CTCAE (National Cancer Institute-Common Terminology Criteria
for Adverse Events)

[3,11]

WHO + NCI-CTCAE [1,10,13,14]
RTOG (Radiation Oncology Toxicity Grading) / EORTC (European
Organization for Research and Treatment of Cancer)

[2,16,19]

WHO + OMAS (Oral Mucositis Assessment Scale) [9]
NCI-CTCAE + Brown Scale [15]
NCI-CTCAE + RTOG / EORTC [18]
OMWQ-HN (Oral Mucositis Weekly Questionnaire-Head and Neck
Cancer) + RTOG / EORTC

[4]

Fig. 2. Intraoral PBM protocols for the prevention of OM in HNSCC boxed in red [8].
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Pain associated with OM was assessed in 11 articles using
the visual analogue scale (VAS) 8 times [1,2,10-12,15,17,19], a
modified VAS twice [9,18] and a numerical scale once [6]. Six
articles did not provide information on how the pain was
assessed [3-5,13,14,16].

The pain assessment score was not available in the Antunes
et al. trial [9]. It was not significant in 5 trials, 2 usingdiode laser
versus placebo [11,12], 1 using dual-wavelength laser [17] and 2
usingHeNe laser versus placebo [6,19]. In3 trials versus placebo,
2withadiode laserand1withaHeNe laser [2,10,15], theauthors
observed a decrease in pain in the LG, including 1 for VAS >
7 values that were less frequent and shorter in the LG/CG [2]. In
the trial by de Lima et al. [18], the LG presented less pain (p =
0.036) than the aluminum hydroxide group at week 13. For
Carvalhoetal. [1], thehigherfluencegrouphad lesspainthanthe
lower fluence group (p = 0.004).

In 3 trials versus placebo, opioid consumption was higher
in the CG/LG (p < 0.001). Soares et al. found that the group
receiving dual-wavelength PBM consumed less pain medication
compared with the group receiving single-wavelength PBM. In
2 trials [11,16], the authors found no significant difference in
analgesic consumption between LG and CG.

In 6 articles [4,6,12,17–19] (2 double-arm and 4 versus
placebo), no significant difference was found in terms of
8

sessions performed and doses administered for RT. Antunes
et al. [9] found more permanent discontinuation and dose
reduction of RT in the CG than in the LG. However, the LG had
more temporary stops than the CG. De Lima et al. [11] found a
significant difference (p = 0.02) in terms of RT discontinuation
which was more frequent in the CG. The LG received
significantly (p = 0.03) more Grays. In the Oton-Leite study
[10], 2 patients in the CG stopped RT and none in the LG, with
no significant difference.

Two studies versus placebo [4,19] found significantly more
nasogastric tube placement in CG patients than in LG patients.
Four studies versus placebo [2,6,11,12] found no significant
difference. However, Lima et al. [11] found that the use of a
nasogastric tube was significantly later in the LG/CG (5 sessions
later on average). The use of a gastrostomy was only reported in
the Antunes et al. trial [9] where it was more frequent in the
CG/LG (p = 0.01). Follow-up was reported in 8 trials and ranged
from 1 to 60 months [3–6,9,11,15,16].

Discussion

The current understanding of OM pathophysiology com-
prises of five stages : (i) initiation of oral mucosal damage by CT
or RT, (ii) primary damage from reactive oxygen species
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generation, (iii) damage amplification due to host inflamma-
tory response, (iv) mucosal ulceration as a result of epithelial
apoptosis and necrosis, and ultimately followed by (v) healing.
(MASC ISOO) [8].

PBM has been shown to enhance wound repair and tissue
regeneration by influencing different phases of tissue healing.
The inflammatory phase, in which immune cells migrate to the
site of tissue injury, the proliferative phase, which includes
stimulation of fibroblasts and macrophages as well as other
repair components, and the remodeling phase, consisting of
collagen deposition and rebuilding of the extracellular matrix
at the wound site. [7]

In 2019, MASCC/ISOO [8] published recommendations that
introduced the use of PBM in the treatment of OM. The
recommended parameters are summarized in Figure 2.

The MASCC/ISOO report is an important step forward in
establishing a reproducible protocol for PBM, which as our
results show, is heterogeneous in use.

Despite a satisfactory level of evidence, the number of
published trials is low. Indeed, prevention of OM is of major
interest and in recent years, lasers and PBM have taken a
prominent place in medicine.

Epidemiologically, the first point to note is that OM is not
specific to the treatment of oral cavity cancers. It appears in
the other locations of HNSCC which represented more than 68%
of the indications for patient irradiation in the trials found in
this research. Only 1 article was devoted to OM for exclusively
oral cancers [19]. Surprisingly, no article mentioned the
presence of mucositis of the mucous membranes of the ear-
nose-throat (ENT) sphere, which is admittedly more difficult to
objectify, but whose associated symptomatology could pose
the same problem as OM, even though the construction of our
search equation made it possible to find articles dealing with it.
This confirms the central problem of OM in the treatment of
HNSCC by RT or RT/CT. The histological type of the cancer was
indicated in only half of the cases. When it was provided, it was
mostly squamous cell carcinoma [3,6,10,14,16–19], in
correlation with the epidemiology of HNSCC.

Two laser models for PBM treatment of OM emerged from
this research, the InGaAlP diode laser and the HeNe laser. The
results on their ability to reduce OM were significant compared
with CG in 62.5% and 75% of the studies respectively, although
the number of studies, 8 and 4 respectively, is low for the
scientific evidence to be strong.

When looking at the clinical aspects of reduced OM
intensity, two questions arise:

–
 Does the pain decrease? Of the 6 studies in which there was a
reduction in OM and pain was assessed, 4 found a significant
reduction of pain [1,2,10,15], but the consumption of
analgesics was not reported. In the 2 studies where the
results were not significant [17,19], there was a significant
reduction in the use of analgesics, including opioids.
–
 Does it provide better compliance with RT or RT/CT? Out of 5
studies in which the OM was decreased and the course of RT
was reported [4,9,10,17,19], only 1 found a significant
difference between the groups [9]. However, while the LG had
fewer permanent interruptions and dose reductions, it had
more provisional interruptions than the CG. Only 1 other
study reported less interruption of RT, but PBM was not
effective on OM [11].

For diode lasers, the most commonly used wavelength was
660 nm, the wavelength recommended by MASCC/ISOO for the
prevention of OM in RT/CT [8]. PBM at this wavelength was
superior to placebo in 3 [9,14,15] of the 5 trials found and not
significant in 2 trials [12,18]. In 1 trial, fluence adjustment
significantly improved the efficacy of PBM at a wavelength of
660 nm [1]. This fluence of 3.8 J/cm2 is close to that
recommended by MASCC/ISOO [8]. The concomitant use of a
second emission at a wavelength other than 660 nm was
reported once [17] and showed significantly better results
compared with single wavelength emission. Three other
wavelengths have been used with diode lasers, 2 of which
(685, 980 nm) showed significant results [10,16] and 1 of
which had results that were not significant [18].

Although the 660 nm wavelength appears to be the
reference for diode lasers, there is some evidence that the
results also depend on other settings. However, this research
shows that of the 12 diode laser studies, the settings of the
other laser parameters were diverse when reported:

–
 10 different power settings ranging from 5 to 500 W,

–
 11 different energies ranging from 0.1 to 180 J,

–
 10 different fluences ranging from 1.3 to 300 J/cm2,

–
 6 different exposure times ranging from 3 to 25 seconds per
point,
–
 10 different numbers of dots or regions ranging from 12 to
71 dots, sometimes described in regions, sometimes without
knowing the number of dots per region.

For HeNe lasers, the most used wavelength was 632.8 nm.
The 3 studies reported significant results [2,4,19], but they
were performed by the same team. Although this wavelength is
recommended by MASCC/ISOO [8] for RT alone, this work does
not show any particular evidence. The other wavelength found
for HeNe did not report results [6]. It is difficult to discuss the
other settings since 3 of the 4 studies were from the same team
and the settings were quite similar in all 3 trials.

Only 1 study used an extraoral emission mode and only
when the lesions were unreachable with an intraoral laser [17].

Although the intraoral mode has disadvantages linked to
the pain caused by OM or post-surgical and/or radiation
trismus, it is the mode that is almost exclusively found. Extra-
oral emission could provide some advantages by being free of
the number of regions or points and by its ease of use. These
types of extra-oral PBM lasers are available on the market.

PBM has been usedmainly for the prevention of OM and little
for curative purposes. MASCC/ISOO recommendations are in line
with this. The aimof prevention is twofold: to improve thequality
of life by controlling the adverse effects of RT and to prevent
therapeutic concession. PBM may be more complicated to
perform, especially intra-orally, in the presence of grade>2 OM,
9
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although we did not find this in this study. To be effective, the
sessions should be regular, varying from 2 to 5 times a week,
which is possible and acceptable for patients when PBM sessions
are coupled with radiotherapy sessions.

It is not possible to determine the optimal number of weekly
sessions withour data since in each subgroup (2d/7, 3d/7, 5d/7)
the results were sometimes significant and sometimes not.
Determining the lowest possible number of sessions can be
considered as an important element for patient compliance.

Evaluation of the effectiveness of PBM is based on
the assessment of OM by a scale. This study highlights the use
of a large number of scales, making it difficult to compare
trials to assess both its effectiveness and the optimal settings
for PBM.

Indeed, although there is a WHO scale which appears to be
relevant since it integrates pain, clinical and nutritional
parameters, 13 teams either coupled it with another scale or
used another one. The NCI-CTCAE scale is very similar to the
WHO scale but the existence of several versions could also make
comparisons between trials difficult. Two other scales
commonly used to classify OM are the RTOG and OMAS scales
but they do not use nutritional criteria. The ability of the
patient to tolerate the oral intake of fluids and solids remains
crucial for the morbidity of OM.

The relationship between PBM and survival rate was not an
objective of this work. We found that of the 17 articles, 15
stated that they did not illuminate the tumor site during PBM
sessions. Two articles addressed the issue of survival between
LG and CG [5,9]. For Genot-Klatersky et al. [5], there was no
significant difference in survival data (OS, PFS, LRFS) between
CG and LG. For Antunes et al. [9], patients in the LG had a better
therapeutic response to RT/CT, resulting in a significantly
better PFS (p < 0.03) and a better complete response rate (p =
0.013). This can be explained by the fact that such patients
have better tolerance to treatment and therefore less
therapeutic concession. However, the sample sizes of both
trials are small.

PBM effects on targeted tumor sites remain unknown and
need to be elucidated by further clinical studies.
Conclusion

The main objective of this work was to determine the place
of PBM in the treatment of OM. Overall, the results on OM scores
were favorable in almost 3/4 of the studies. However, the
contribution on pain reduction, analgesic consumption and
patient compliance to RT and RT/CT remains to be discussed.
The secondary objective was to determine the optimal settings
for PBM. We noted that:

–

10
Two types of laser are recommended: the InGaAlP diode laser
and the HeNe laser, with wavelengths of 660 nm and 632.8
nm respectively.
–
 PBM should be started at the same time as RT or RT/CT and
continued throughout the treatment.
The limitations of the use of PBM that were found in this work
are:

–
 The diversity of PBM parameter settings which do not
currently allow for precise protocolisation.
–
 The diversity of the assessment of OM and pain which is
necessary to allow a comparison between studies.
–
 The lack of data on the consumption of analgesics and on
adverse events such as the cessation of radiotherapy, the use
of a nasogastric tube or gastrostomy, which could support the
contribution of PBM.
–
 The lack of long-term carcinological follow-up, i.e., during
the entire period of carcinological surveillance, to confirm
the safety of PBM on the risk of relapse. In view of the
importance of the question posed, it is essential to
systematically couple a survival analysis to clinical trials
evaluating the effectiveness of PBM in the treatment of OM.

In view of the lack of comparability of studies and the lack
of reported data, studies that harmonize endpoints and follow-
up criteria are needed to establish a standard protocol.
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