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ABSTRACT

Background and Objectives: Some patients with oral lichen planus (OLP) are resistant to the typical therapy with
corticosteroids. Therefore, a variety of therapies such as laser radiation has been suggested in treating such patients. The
present study was aimed at evaluating the therapeutic effects of CO; laser therapy on OLP.

Materials and Methods: In the present clinical experiment, 50 patients who were diagnosed with histopathologic OLP and
had not responded to local corticosteroid were studied. Based on the type of treatment, the patients were divided into two
groups of 25: the control group (retreatment with local corticosteroid) and the experimental group (treatment with CO-
laser). Before the study and 15 days, one, three, and six months after it, pain level was measured with a visual analogous
scale (VAS) and the size of the lesion based on centimeter was specified. Efficiency index (EI) was utilized to evaluate
the changes of lesion size. The collected data were analyzed using Freedman and Mann-Whitney tests through SPSS 18.0
(p<0.05).

Results: In the beginning of the study, there was no significant difference between the two groups in regard with their
mean VAS (5.84+2.44 vs. 6.2+2.47, p=0.823), lesion diameter (2.48+1.47 vs. 2.34+1.15, p=0.944). After the study, pain
level in the experimental group compared to the control group was 1.84+3.24 versus 5.12+3.02 (p<0.001) and the size of
the lesion was 0.73+1.19 versus 2.02+1.27 (p<0.001), which showed a remarkable reduction in the experimental group.
The efficiency index of laser therapy was outstandingly higher than that of local treatment with corticosteroid (p<0.001).
Conclusion: Radiation of CO, laser on OLP lesions that are resistant to local corticosteroid can reduce pain level and
lesion size more than therapy with corticosteroid.
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1. INTRODUCTION

Oral Lichen Planus (OLP) is a chronic mucocutaneous disease whose etiology and pathogens are not exactly
specified. Different causes are involved with its incidence including stress, genetics, systemic diseases, medicines, dental
restorative materials and viruses through activating mechanisms of T cytotoxic cells, degranulation of mast cell, and
activation of metalloproteinase matrix that disturbs the base membrane and basal cell apoptosis will be epithelial [1].

Half of those who are infected with OLP have no symptoms. However, oral pain or burning sensation is the
commonest complaint expressed by the patients (43.3%). Mucosa roughness, dry mouth, bleeding gums, and change in
taste are other complaints [2]. To treat the lesion and reduce the disease complications, different methods and factors like
corticosteroids (local, inter-lesion injection, and systemic consumption), griseofulvin, curcuminoid, sulodoxide,
oxypentifylline, retinoids, phototherapy, surgery, PUVA, and laser radiation have been proposed [3, 4].

2. MATERIALS AND METHODS

In the present clinical experiment, 50 patients who were diagnosed with histopathologic OLP and had not responded
to local corticosteroid were investigated. OLP diagnosis was conducted using histopathologic findings by WHO. This
clinical experiment was approved by the Moral Committee of Kermanshah University of Medical Sciences. Letter of
consent was taken from all participating patients.

Criteria to enter the study were infection with OLP resistant to local corticosteroid during the last two years to six
months. History of systemic disease, pregnancy, presence of amalgam restorations around the lesion, consumption of
specific medicines, or identification of dysplasia according to pathology report were among exclusion criteria.

Based on the therapy method, the participating patients were divided into two groups:

Control Group: Retreatment with local corticosteroid

Experimental Group: One month after they had stopped using local corticosteroid, the patients of this group were
treated with laser therapy. Before and after laser radiation, photography was taken from the lesion. The lesion place was
completely anesthetized using lidocaine 2%, then it was exposed to CO; laser radiation using Spectra Dental Korea 2007
with wavelength of 10600 nm and with maximum power of once 2 W, and finally it was exposed to laser in a defocused
rubbing method for 3 minutes at a more distance (1 cm) than necessary and with healthy edge. During applying laser, the
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patients and the practitioner were protected using eye glasses. After CO> laser, the laser place was photographed and the
patents were prescribed hydrochloride Benzydamine mouthwash for 5 days.
The size of the lesion was measured using a caliper in the largest diameter of the lesion. Pain/burning level was specified
through a VAS scale graded from 0 to 10. The pain acuity was graded as follow:

Without pain: VAS=0

Slight pain: VAS=1-3

Moderate pain: VAS=4-6

Acute pain: VAS=7-10
Clinical assessments included determining the size of the lesion and pain acuity in the beginning of the study (to), and 15
days (t1), one month (t2), three months (t3), and six months (t4) after the study. To measure the changes in the lesion size,
efficiency index (EI) was applied:

Bl = final size of lesion - initial size of lesion

initial size of lesion

The observed changes were ranked as follow:
Without improvement: EI=0
Slight improvement: 0<EI<25%
Average improvement: 25 %< EI<75%
Remarkable improvement: 75 %< EI<100%
Complete improvement: EI=100%
The results of the therapeutic changes in each period were recorded. The collected data were analyzed using Freedman and
Mann-Whitney tests through SPSS 18.0. Significance level was set at 0.05 (p<0.05).
3. Results

Fifty patients divided into an experimental group and a control one (each including 25 patients) were investigated.
The control group contained 7 men (28%) and 18 women (72%) with an average age of 48.88 years. The experimental
group included 9 men (36%) and 16 women (64%) with an average age of 51.56 years.

Table 1 presents mean pain level (VAS) for the two groups. In the beginning of the study (t0), there was no
significant difference between the two groups in regard with their pain level (p=0.823). There was a significant difference
between the pain level of the two groups in different follow-up periods (p<0.001). After the experiment (t4), pain level in
the experimental group was significantly lower than that of the control group (p<0.001).

In Table 2, the mean size of the lesion of the two groups is presented. In the beginning of the study (t0), there was no
significant difference between the two groups in terms of their lesion size (p=0.944). There was a significant difference
between the lesion size of the two groups in different follow-up periods (p<0.001). After the experiment (t4), lesion size in
the experimental group was significantly smaller than that of the control group (p<0.001).

Frequency distribution of efficiency index (IE) is presented in Table 3. IE of laser therapy was significantly higher
than that of therapy with local corticosteroid ((p<0.001).

4. Discussion

In recent years, utilization of laser in treating mucocutaneous lesions has been associated with positive results [11-13].
In cases where local corticosteroid is not effective for patients with OLP, CO> laser as a harmless therapy can reduce the
long-term complications of the disease. The present study evaluated the effects of CO» laser therapy among OLP patients
that were resistant to local corticosteroid.

The present study indicated that laser therapy resulted in a significant reduction of pain level reported by the patients
during the first six months after the study. Similar findings of significant reduction of pain and burning among patients
with OLP treated with CO; laser are reported by Pakfetrat [6] and Agha-Hosseini [10]. In a case study conducted by de
Magalhaes-Junior et al, it was observed that OLP lesion in a 46-year woman with oral pain and burning symptoms had not
responded to local corticosteroid for 3 months; however, she recovered after being treated with laser, and no sign of
reoccurrence of the lesion was observed during a one-year follow-up [14]. Sattayut et al observed that treating aphthous
stomatitis patients with CO; laser resulted in reduction of pain level [15].

The present study showed that laser therapy caused reduction in lesion size observed during the 6-month period.
Similar to this finding was reported by Pakfetrat et al who reported significant reduction of pain and burning following
CO, therapy during a period of 3 months [6]. Loh utilized CO; laser to remove lesion of 10 patients and figured out that
there was no reoccurrence of LOP lesions in areas exposed to laser radiation [16].

In explaining the mechanism of the lesion improvement, it should be noted that the improving factor depends on the
laser power. Lasers with low power involve primary and secondary physiological effects. Primary effects are
vasodilatation, increased blood circulation, lymphatic drainage, cellular metabolism, activity of neutrophils and fibroblasts,
and the effect on pain threshold. And secondary effects include accumulation of prostaglandins such as PGE2, and
immunoglobulin, lymphokines, and beta-endorphin, encephalitis in the tissues, and reduction of inflammation, immune
response, and pain. [17]. However, the effects of lasers with high power depend on their thermal effects.

In previously conducted studies, low-power lasers with low range and different powers were reported with an
improvement level of 25-85% while in the present study power of 2 W and improvement of 84% were recorded. In
previous studies, low-power laser of 308 nm in the range of ultraviolet waves (UV-B) with penetration depth of 0.3 mm
was used while in the present study 10600 nm laser in the range of infrared with depth of a few mm was used, which
indicated favorable efficiency in improving injury and decreasing pain and inflammation in previous studies. Another
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advantage of the present study was utilization of CO» laser with wavelength of 10600 nm while in some studies excimer
laser was utilized which is can create waves in the range of ultraviolent (UV-B) that are associated with carcinogenic risks
and with an increase in the energy of the laser the patients will experience erythema and burning in the laser place [18]. In
the present study, none of the patients reported hurt or discomfort after laser therapy. The sample size in previous studies
was smaller than the present one; therefore, improvement chance has a higher level of confidence.

Limitations: Since utilization of laser in treating jaw, face, and mouth is new and patients are not familiar enough
with laser therapy, few patients are willing to conduct laser therapy for their oral diseases. Moreover, the problem of
distance due to follow-up sessions was another limitation of the present study.

The present study indicated that retreatment with corticosteroid and utilization of CO; laser for OLP patients who are
resistant to local corticosteroid resulted in remarkable reduction of lesion size and pain acuity during a period of six
months. However, efficiency of treatment with laser was remarkably higher than corticosteroid.

Table 1.Pain level in experimental and control groups during follow-up periods

Mean SD Mean SD

t0 6.2 247 5.84 2.44

t1 6.08 241 4.92 227

t2 5.64 251 3.76 2.77

t3 5.56 2.63 2.6 3.08

t4 5.12 3.02 1.84 324
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Fig. 1.Pain level in experimental and control groups during follow-up periods

Table 2. Lesion size in experimental and control groups during follow-up periods

Mean SD Mean SD
t0 2.34 1.15 2.48 1.47
t1 2.34 1.15 24 1.32
t2 222 1.12 1.65 1.14
t3 2.1 1.18 1.14 1.12
t4 2.02 1.27 0.73 1.19
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Fig. 2. Lesion size in experimental and control groups during follow-up periods

Table 3. EI in experimental and control groups in the end of the study
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Fig. 3. EI in experimental and control groups in the end of the study
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Fig. 6.Six Month after laser
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