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ABSTRACT 
BACKGROUND AND OBJECTIVE: Recurrent oral aphthous ulcers (Recurrent Aphthous Stomatitis = RAS) is a 

common mucosal lesions occur in 20% of the population and majority of the current treatments for recurrent aphthous 

stomatitis (ras) are aimed to minimizing pain. The aim of this study was to determine whether laser co2 has this 

analgesic effect. 

METHODS: A randomized single blind trial was conducted in 43 patents with ras. The subjects were divided into 3 

groups: namely, co2 laser group, group with conventional treatment and placebo group. The co2 laser device was 

operated 3 w power in continuous mode for 5-8 seconds. To measure the pain, VAS scale was used and patients were 

evaluated for pain and size of the ulcers within before treatment, and days of 1, 4, and 7.  

FINDINGS: The average intensity of pain was 5.94±2.41, before the intervention and reached to 0.39±1.28 on the 

seventh day. The pain reduction in co2 laser treatment group is more than the placebo group and conventional therapy 

group (p=0.001). The average size of the ulcers was 4.41±2.21 mm before the intervention and decreased to 0.6±1.19 

on the seventh day, but there were no statistically significant differences in the size of ulcers between groups (p>0.05). 

CONCLUSION: It seems that the use of laser CO2 has favorable results in reducing pain in patients with RAS. 
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Introduction 

Recurrent oral aphthous ulcer (Recurrent 

Aphthous Stomatitis) (RAS) are most prevalent 

mucosal lesions occurs in 20% of the population  (1, 2) 

and its pain in terms of recurrence make difficult daily 

activities of life such as eating, swallowing and 

speaking  (3). The etiology of RAS is not yet definite 

known and there are no definite cure for the prevention 

of recurrence of these lesions (5, 4). Treatments were 

not 100% effective, and on the other hand sometimes 

have been associated with adverse events (17-6). The 

use of laser therapy to relieve pain in patients with 

RAS in recent decades has been of interest to 

researchers (21-18).  

CO2 lasers have excellent properties including 

minimal damage to surrounding tissue, reduced edema, 

helping to create a sterile environment and accelerate 

blood coagulation phenomenon (21). The active 

ingredient of CO2 laser is gaseous carbon dioxide and 

its wavelength is nm10600. These wavelength is 

absorbed well in water, therefore on tissues with high 

water content is most effective and is absorbed a lot by 

all soft biological tissue (19).  

Penetration Depth of CO2 laser is low and they can 

be used to reduce oral mucosal lesions (19,18). 

Nowadays, few credible studies on the effects of CO2 

laser on the RAS lesions causes that they can not be 

definitively ruled on this field. The present study was 

conducted to examine the effect of CO2 laser on pain 

relief in patients with recurrent aphthous stomatitis. 

 

 

Methods 

This single-blind randomized clinical trial study 

was done on patients referred to Oral disease unit, 

school of dentistry, Kerman after receiving permission 

from the ethics committee of Kerman University of 

Medical Sciences with registration number 

1N2015091323992IRCT.  

Patients with a history of RAS and the presence of 

a minor aphthous ulcers during study (aphthous ulcers 

smaller than one centimeter with a halo erythematous) 

were included and those aged less than 12 years or 

with a history of any known systemic disease, 

pregnancy and lactation, smoking or alcohol drinking, 

use of medication for two weeks before were excluded 

from the study (20). The sample size considering the 

pooled SD equivalent of 0.7 and clinical significance 

equivalent of 1 for changes in pain and 0.05 Type I 

error and 0.20 Type II error, 15 people in each group 

and a total of 45 people was determined. All patients 

were enrolled in the study with written consent and 

awareness of the objectives and were empowered to 

leave it at every stage of research.  

For this study, the clinical examination of the 

mouth was done by an oral diseases specialist in light 

unit and using disposable equipment and clinical 

characteristics of wounds were recorded in the form. 

Patients randomly (draw tab) were divided in three 

groups: Group 1 corticosteroid therapy, corticosteroid 

therapy and CO2 laser therapy in Group 2 and Group 3 

corticosteroid therapy and laser placebo. Corticosteroid 

therapy included the use of a half-mg tablets of 

betamethasone (Iran, Abu Rayhan) dissolved in 30 cc 

of water and four times a day was placed on the wound 

using sterile gauze.  

Treatment with CO2 laser was done by a resident 

of the oral diseases with a wavelength of 10600 nm 

and 3W with 7-5 mm distance from mucosa and 

continuous mode for 8-5 seconds at a time, (SLI laser 

device made in Italy). Passive laser was used as a 

placebo. For laser treatment, lidocaine 10% was used 

for local anesthesia (20). The patient and dentist used 

protective glasses during laser treatment. To measure 

the amount of pain experienced after surgery in 

patients, Visual Analogue Scale was used. leaves were 

delivered to the patient with four graduated line and a 

length of 100 mm with symbols at both ends: (two 

multiplication sign) characterizing the state (painless) 

and (worst possible pain), and patients were asked to 

determine their pain levels on these specified lines 

before the laser therapy and the first, fourth and 

seventh days after laser therapy in the early hours of 

the day.  

The severity of the pain was read using this mark 

and standard ruler and was recorded. In addition, the 

size of wound was measured using a Williams probe 

one day before laser therapy and and the first, fourth 

and seventh days after laser therapy (21). General 

Linear Model analysis and repeated measurement was 

used to evaluate the severity of pain and ulcer size as 

well as the Generalized Estimated Equation (GEE) 

analysis was done to assess clinical improvement and 

p<0.05 was considered significant. 

 

 

Results 

After leaving two patients during the study, 43 

patients were evaluated in three groups including 

conventional therapy group (n=14), placebo group 
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(n=14) and CO2 laser therapy group (15 patients). The 

average age of the participants was 30.88±10.92 with 

the range of 17-63 years and 53.5% of participants 

were men. Reduction of the wounds size in all patients 

during the four periods showed that the average size of 

the wounds decreased from 4.41±2.21 mm, before the 

intervention to 0.6±1.19 in the seventh day and there 

was no significant difference between three groups of 

patients (placebo, conventional treatment group 

(p=0.83, OR=0.91) and the group treated with laser 

CO2 (p=1.09, OR=0.82) (Fig 1). Reduction of pain in 

patients of three groups during four time periods 

showed that the mean VAS from 5.94±2.41 before the 

intervention decreased to the 0.39±1.28 on the seventh 

day and there was a significant relationship among the 

three groups of patients (Fig 2). In other words, pain 

reduction in CO2 laser treatment group was more 

compared to the placebo laser treatment group 

(p=0.001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Comparison of aphthous ulcer size 

changes among the three groups in the 4th period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Comparison of changes in the intensity of 

pain in patients with RAS in the 4th period 

Discussion 

The results of this study confirmed the significant 

pain reduction in patients with RAS as a result of CO2 

laser use compared with conventional therapy. Several 

studies have examined the effect of laser therapy on 

oral aphthous ulcers also used other types of lasers. 

The difference in type of used lasers is in the 

mechanism of action on biological tissues, portable 

and availability of laser, laser protocol properties 

(strength, dosage, wavelength, and time of 

examination after laser and follow-up of patients).  

In this study, reduction of pain in patients with 

recurrent oral aphthous ulcers was observed 

immediately after laser therapy on the days 1, 4 and 7 

in all patients. Sattayut and colleagues were measured 

the severity of the pain after laser therapy and on the 

days 1, 3, 5 and 7. Parasad and colleagues evaluated 

the pain immediately and 24 hours after doing laser 

treatment.  

Zand and colleagues assessed the pain immediately 

after laser therapy and at 4,8,12,24,48,72 intervals and 

96 hours later. The interval of pain assessment in the 

study of Colvard and colleagues was similar to our 

study (25-22). In this study, there was no significant 

difference in ulcer size change following the treatment 

on days 5, 3, 1 and 7 between three treatment groups. 

The study of Sattayut and colleagues is the only study 

similar to our study that examined the effect of laser 

therapy on the size of recurrent aphthous ulcer on days 

3,1 and 5 and similar to results of present study no 

significant differences was observed (22).  

As can be seen there is no consensus among 

researchers in the hourly intervals to assess the effects 

of laser irradiation, such as choosing the type of laser. 

In addition, mechanisms through which the laser can 

relief pain of patients was also not mentioned and only 

plausible mechanisms such as destruction of nerve 

endings, blocking the action potential, reducing painful 

compounds such as histamine and bradykinin and also 

increase the availability of oxygen to hypoxic cells 

have been mentioned in this regard (24).  

Pavlic and colleagues in their systematic review 

reported that despite the fact that research in this area 

shows the benefits of laser application in symptomatic 

treatment of RAS, these findings should be interpreted 

with caution and factors such as study design and the 

type of laser used to be considered (21). Researchers 

reported a significant differences for an index as 

clinical improvement in the use of CO2 laser which is 

incompatible with the results of the present study (26, 
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25, 23). The essential issue in RAS therapy is to 

estimate which strategy of successful treatment should 

be selected among the criteria for the patients and 

clinical criteria.  

The results of the study indicate the effects of laser 

therapy in changing the criteria related to the patient 

(or the same VAS) compared with its impact on 

clinical criteria (clinical improvement which 

considered as changes in ulcer size, recovery time and 

erythematous halo) is more pronounced which is 

incompatible with the results of several studies and in 

the results of investigations is more emphasis on 

clinical criteria of improved RAS in the use of laser 

(26, 25, 23). In all above-mentioned studies, pain 

measurement scale was VAS similar to the present 

study, whereas in the study of Colvard et al, scale for 

pain assessment have not been declared. In addition, in 

the study of Zand and colleagues, pain assessment was 

not performed in recurrent aphthous ulcer (26, 25) 

which may be due to difficult understand of patients on 

the use of VAS. Based on the results of this study, it 

appears that the use of complementary therapy of CO2 

laser have favorable clinical results in reducing pain in 

patients with recurrent oral aphthous ulcers. 
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