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Abstract

Objective: The aim of the present study was to assess the effect of low-level laser on the control of pain and the
repair of recurring aphthous stomatitis (RAS). Background: One of the most frequent pathologic conditions in
the oral cavity is RAS. This multifactor immunologic inflammatory lesion causes patient discomfort, and
treatment is controversial because of its unknown etiology. A number of treatment modalities have been pro-
posed, but none is definitive. Low-level laser treatment (LLLT) has been used for lesions of an inflammatory
nature, not as an inhibitor of the process, but for its modulating action and reparative effect on tissues. Materials
and Methods: Twenty patients with RAS were divided into one group treated with a topical corticoid agent
(n¼ 5) and another group treated with laser (n¼ 15). Group I received conventional treatment with triamcin-
olone acetonide 4 times per day. The patients in Group II received laser treatment with an InGaA1P diode laser
with wavelength of 670 nm, 50 mW, 3 J/cm2 per point in daily sessions (once per day) on consecutive days. Both
treatments were applied until the disappearance of the lesions. All patients were evaluated on a daily basis, and
the following clinical parameters were determined during each session: pain intensity before and after treatment
and clinical measurement of lesion size. Results: The results revealed that 75% of the patients reported a
reduction in pain in the same session after laser treatment, and total regression of the lesion occurred after 4
days. Total regression in the corticoid group was from 5 to 7 days. Conclusion: The use of LLLT under the
conditions administered in the present study demonstrated analgesic and healing effects with regard to RAS.

Introduction

One of the most frequent pathologic conditions of
the oral cavity is recurring aphthous stomatitis (RAS),

also known as recurring aphthous ulcers.1–3 The prevalence of
RAS in the world ranges from 5% to 60% of the population. In
the United States, the highest incidence (60%) has been found
to be among female nursing students and dental students
(56%), whereas the lowest incidence has been found to be
among hospitalized male patients. Approximately 1% of
children in developed countries are affected by RAS, but it has
been found that 40% of a selected group of children exhibit
aphthous ulcers before the age of 5 years and that the
frequency increases with age.4

Clinically, RAS is first seen as one or several round ul-
cerated lesions covered by a whitish pseudomembrane, with
variable symptoms and a history of numerous recurrences.
The etiology remains unknown, with autoimmune responses

and hypersensitivity the most widely discussed possibilities.
Recent literature has demonstrated that no single factor or
causal agent is responsible for RAS, but rather an interaction
of cofactors of a systemic or local nature or both. RAS can
therefore be considered a multifactor condition.1–3

The diagnosis of RAS is based on a history of the condition
and its clinical aspects. A number of treatment protocols
have been suggested for RAS, but none has a curative effect.
The basis of treatment is centered on the suppression/
reduction of the local immune response, thereby diminishing
discomfort and preventing secondary infection.1–3

Low-level laser treatment (LLLT) has been widely used in
pathologic processes, such as tissue repair and inflammatory
conditions. Phototherapy basically accelerates the tissue-re-
pair process in injuries and demonstrates antiinflammatory
action. These effects may be related to the action of the laser,
increasing cell metabolism, the regenerative potential of tis-
sues, neovascularization, and the formation of scar tissue.5–10
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Considering the high frequency of RAS and associated
discomfort, as well as the antiinflammatory and reparative
action of LLLT, the aim of the present study was to assess the
clinical effect of the administration of low-level laser on RAS.

Materials and Methods

This study was approved by the Ethics Committee in
Human Research, under number 131/2005. Twenty volun-
teer patients with minor RAS who sought the Dentistry
Clinic of the Universidade Nove de Julho with a principal
complaint of ulcers in the oral cavity were selected. After
being informed of the risks and benefits of the procedures,
all patients or those responsible signed terms of informed
consent. The inclusion criteria were exclusively minor RAS;
having received other treatments without satisfactory results;
and not having undergone any other treatment in the
previous 3 months. The exclusion criteria were systemic
(endocrine–metabolic) disease; rheumatologic disease; hormone
disorder; pregnancy; immunodeficiency; use of corticoid-based
therapy; use of total or partial dentures; having restorations
or teeth with sharp edges; and the use of orthodontic or
other oral appliance. Patients who did not participate daily
in the evaluations were excluded.

The patients were randomly selected, and among 40 pa-
tients who began treatment, only 20 completed the protocol.
These were allocated into two groups: Group I, treatment
with topical corticoid (n¼ 5); and Group II, treatment with
laser (n¼ 15). All patients were submitted to a clinical
examination (patient history þ physical examination) on
the first visit and responded to specific questions regarding
the RAS condition, such as symptoms, number of lesions,
average duration, frequency of episodes, possible triggering
factors, and previous treatment for aphthous ulcers.

The patients in Group I received conventional treatment
orientation for recurring aphthous lesions with the use of
triamcinolone acetonide (Omcilon A; orabase) 4 times per
day as long as the lesions were present. The patients
returned to the clinic on consecutive days for evaluation until
a complete regression of the lesions occurred.

The patients in Group II received laser irradiation with an
InGaA1P diode laser (670-nm Laser Compacto KC 651;
Kroman, São Bernardo do Campo, SP, Brazil). The power
output and focal spot were fixed (50 mW and 1.9 cm,
respectively). The energy density on the pen set was 3 J/cm2,
and the exposure time was 1 min with 300 mJ of total energy
dose. As the distance between the laser source and the sur-
face of application is critical, the distance between the laser
beam and mucosa was constant, with the pen touching the
surface of the lesion.

Clinical evaluation was carried out in all sessions, re-
cording the following clinical parameters: pain intensity be-
fore and after therapy: 0 (no pain), 1 (mild pain), 2 (moderate
pain), and 3 (severe pain). The measurement of lesion size
was determined every day, by using a millimeter ruler.

Statistical analysis of the data was performed by using
tests for proportions for gender, predisposing factors for
RAS, duration of time intervals between recurrences, symp-
toms, and lesions. A contingency table was used for the
comparison between regression times in both groups, by
using Fisher’s Exact test. The level of significance was set at
5% of probability or the corresponding p value.

Results

Among the 20 patients evaluated, 60% (n¼ 12) were fe-
male, and 40% (n¼ 8) were male, aged between 1 and 70
years, with no significant difference between genders
( p¼ 0.3428). Ninety percent were nonsmokers. Sixty percent
reported a family history of RAS. The main triggering factor
for 57% of the patients (n¼ 12) was stress, which differed
significantly from the other factors reported, such as trauma
(14.28%), foods (14.28%), menstruation (9.52%), and gastro-
intestinal disorders (4.76%). The main aspects of patients’
data descriptions are listed in Table 1.

The recurrence interval for 60% of the patients ranged from
30 to 90 days (Table 2), which was significantly different from
that of the remaining patients. Average duration of an episode
ranged from 1 to 7 days for 69.23% of the patients.

The majority of the patients (n¼ 17; p< 0.0001) reported
severe symptoms at the first evaluation. The site of the
greatest incidence in 60% of cases was the labial mucosa
(57.14%; p< 0.0001).

Table 3 displays the duration of RAS according to treat-
ment. The results revealed no significant difference in RAS
regression time between the patients treated with corticoid
agent and those treated with laser ( p¼ 0.4345).

Although no statistically significant difference was noted
between groups, 86.60% of the patients having undergone
laser treatment reported a reduction in pain in the same ses-
sion ( p¼ 0.0006). Furthermore, in 40% of the cases, regression
occurred an average of 4 days from the beginning of therapy.

Discussion

LLLT has been widely used in the health field, mainly for
therapeutic purposes or for biostimulation because of its

Table 1. Patients Demographics, Habits and

Specific History of RAS condition Data

Patient
Age
(yr) Gender Smoking

Triggering
factor

Family
history

1 23 Male No Stress No
2 22 Female No Trauma No
3 23 Male No No No
4 28 Female Yes Stress Yes
5 21 Female No Gastrointestinal

disorders
Yes

6 23 Female No Stress Yes
7 24 Female No Stress Yes
8 30 Male No Stress Yes
9 24 Male No Stress Yes

10 23 Male No Food No
11 26 Female Yes No No
12 21 Female No Trauma No
13 24 Male No Stress Yes
14 21 Male No Food No
15 4 Female No Food No
16 19 Female No trauma, stress

and menstruation
Yes

17 1 Female No Stress and
menstruation

Yes

18 24 Male No Stress Yes
19 70 Female No Stress Yes
20 22 Female No Stress Yes
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characteristics of low-level energy and wavelengths capable
of penetrating tissues. A large number of studies have
demonstrated the antiinflammatory capacity of this type of
laser light as well as its action in the reduction of pain and
stimulus for tissue repair.6,7,10–16

The biostimulation by LLLT is dependent on laser-irradi-
ation parameters such as wavelength, laser-output power,
and energy density.5–8 In our study, we used an InGaA1P
diode laser with 670 nm, 50 mW, and 3 J/cm2, parameters
that have been used on oral mucositis with significant con-
trol of this inflammatory condition.16

The results of the present study showed that LLLT assists in
the treatment of RAS, especially controlling pain when com-
pared with treatment with a topical corticosteroid. The
patients treated with LLLT exhibited a pain reduction since
the first day, whereas the patient using a corticoid maintained
the pain during all the treatment. Other studies evaluated the
effect of laser treatment in RAS. However, most of them used
CO2 ablative laser17 and Nd:YAG.17–21 Sharon-Bulle et al.17

observed that carbon dioxide (CO2) laser treatment with low
energy levels (1–1.5 W) was effective in relieving pain due to
large lesions in the oral cavity, thereby allowing continuation
of radiotherapy to the critical therapeutic dose. Colvard and
Kuo23 used CO2 laser in an ablative manner to treat oral
aphthous ulcers. The procedure needed anesthesia, and in
88% of the cases, the ulcers were completely pain free after
anesthetic resolution. Parkins et al.19 followed up 22 patients
with both aphthous and herpetic lesions for 1 year after
Nd:YAG laser treatment and described immediate relief of
pain, faster healing, and less severe or no recurrence within 6
months. According to these authors, the laser treatment of
RAS is more than a promising treatment.

The antiinflammatory and analgesic action of LLLT has
been reported and also believed to be due to the fact that

low-level lasers lead to a reduction in the production of
prostaglandin (PGE2) or had effects on lymphocyte metab-
olism, including the activation of suppressor T lymphocytes
and the modulation of the secretion of histamine, kinins, and
tumor necrosis factor, which is thought to lead to a reduction
in the inflammatory response5,24–26 and a consequent re-
duction in pain phenomena.

Another mechanism described for the action of laser on
pain symptoms is the modulation of nociceptors through a
change in the conduction of nerve impulses regarding pain
and the release of endorphins and enkephalins after low-
level laser therapy.27

The comparison of RAS healing between the two treat-
ments modalities used in this study showed that lesions
disappeared several days earlier in the laser-treated group.
Clinical and laboratory evidence has accumulated on a
continuous basis, lending support to the use of low-level
laser to promote wound repair as well as to reduce pain and
inflammation.5–9 In wound repair, LLLT has been reported
to accelerate tissue repair by stimulating the growth of
mesenchymal, epithelial, and endothelial cells.

At present, no unifying theories on the pathogenesis of
RAS exist. The immune mechanisms appear to play an es-
sential role and probably involve a cell-mediated immune-
response mechanism, with generation of T cells and tumor
necrosis factor alpha (TNF-a) by these other leucocytes
(macrophages and mast cells).28 Studies have shown that
RAS can be prevented by treatments that involve the syn-
thesis of endogenous TNF-a, such as thalidomide and pen-
toxifylline.28 The laser could affect the inflammatory process,
causing a diminution of some cytokine levels, such as in-
terleukin 1b (IL-1b), TNF-a, and interferon-g (IFN)29; how-
ever, their effects on RAS lesions were not established.

The administration of LLLT, which is widely used in in-
flammatory processes, not as an inhibitor of the process, but
because of its modulating action, was of considerable value
with regard to the aphthous ulcers evaluated in the present
study. The results of the present study corroborate the theory
that LLLT promotes pain control and assists in wound re-
pair. Certainly, our study had some limitations. We believe
that these findings are relevant and encourage the use of
LLLT as a therapeutic tool in cases of RAS. However, further
studies with different parameters (energy density, power,
etc.) should be carried out to establish an ideal protocol for
the use of LLLT in RAS.

Conclusion

We concluded that LLLT has an analgesic and wound-
healing effect on recurring aphthous stomatitis.
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28. Natah, S.S., Häyrinen-Immonen, R., Hietanen, J., Mal-
mström, M., and Konttinen, Y.T. (2000). Immunolocaliza-
tion of tumor necrosis factor-alpha expressing cells in
recurrent aphthous ulcer lesions (RAU). J. Oral Pathol.
Med. 29, 19–25.

29. Safavi, S.M., Kazemi, B., Esmaeili, M., Fallah, A., Modarresi,
A., and Mir, M. (2008). Effects of low-level He-Ne laser ir-
radiation on the gene expression of IL-1beta, TNF-alpha,
IFN-gamma, TGF-beta, bFGF, and PDGF in rat’s gingiva.
Lasers Med. Sci. 23, 331–335.

Address correspondence to:
Manoela Domingues Martins

Universidade Nove de Julho
Av. Francisco Matarazzo, 612

CEP 05001-100
São Paulo, SP

Brazil

E-mail: manomartins@gmail.com

S-88 DE SOUZA ET AL.


