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INTRODUCTION 

On account of its microbiological properties, ozone has 

been used since a long years in medicine.
[1] 

It is used in a 

variety of entities like ocular diseases, viral, fungal and 

bacterial infections, dermatological disorders, and in 

pulmonary, renal, haematological and neurodegenerative 

pathologies.
[2] 

In 1933 ozone was first thought of for the 

treatment of oral lesions and chronic periodontal 

infections.
[1]

 Ozone is a powerful oxodising agent with 

the formation of free radicals and direct destruction of 

microorganisms imparting bactericidal, fungicidal and 

viricidal properties to it. In addition, ozone favors tissue 

healing and increases blood perfusion. Intraorally, ozone 

can be used to treat chronic periodontitis, caries, 

infections after dental extractions, lesions caused by 

radiotherapy, aphthae and mycoses, and can be used for 

disinfecting root canals.
[1-6] 

 

Lichen planus is an immunological condition. Ozone 

therapy is related to an increase in the production of 

cytokines causing immunomodulatory effects. Kief H in 

1993 showed an increase in the level of interleukin 2 and 

gamma-interferon through ozone therapy provided to 

patients with immunological conditions that are believed 

to be involved in reversing the immunological expression 

and tissue healing.
[7] 

This theory can be used to treat oral 

lichen planus. In all cases, ozone gas can be applied 

directly onto the affected areas. If a delivery „pen‟ 

system is used, the gas flow can be directed over the 

affected area with great accuracy. It is important to 

maintain the ozone gas flow within a safe operating flow 

rate and concentration and to protect the patient from 

ozone exposure to sensitive pulmonary or ophthalmic 

tissues.  

 

The known side effects are epiphora, upper respiratory 

tract irritation, rhinitis, cough, headache, occasional 

nausea, vomiting, shortness of breath and blood vessel 

swelling. However in the event of ozone intoxication the 

patient must be placed in the supine position and treated 

with vitamin E and n-acetyl cysteine.  

The following are the contraindications for the use of 

ozone therapy:
[8]

 

Pregnancy 

Glucose-6-phosphate-dehydrogenase deficiency (favism) 

Hyperthyroidism 

Severe anemia 

Severe myasthenia 

Acute alcohol intoxication 

Recent myocardial infarction 

Haemorrhage from any organ 

Ozone allergy 
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ABSTRACT  

The prevalence of oral lichen planus (OLP) remains high (1.5%) in Indian population. It is a distressing and 

potentially malignant condition. Till date, no form of treatment of OLP is established as completely curative and 

safe.The conventional modalities like use of topical and systemic corticosteroids and use of immunomodulatory 

drugs have serious long term systemic side-effects which can be life-threatening. They are expensive and also 

require patient compliance. It is necessary to search for a form of therapy which is simple, safe, cost-effective, 

readily available and convenient for the patients. Ozone gas therapy would prove to satisfy the mentioned objectives. 
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The number of studies performed are very few in 

number. Also, not many cases of OLP have been treated 

till date. The duration, dosage and expected response are 

not yet standardized. Hence, further extensive research is 

necessary in this field. 

 

Aim:  

To evaluate the efficacy of ozone gas therapy against 

conventional topical corticosteroids for the management 

of oral reticular lichen planus 

 

Objectives: 

1. To study the efficacy of ozone gas therapy for 

reticular type of oral lichen planus as diagnosed 

clinically   

2. To compare the effectiveness of ozone gas therapy 

and topical corticosteroid i.e topical Kenacort (0.1% 

medium potency Triamcinolone acetonide oral paste) 

for Oral Lichen Planus. 

 

MATERIALS AND METHODS 

It is an in-vivo, clinical, treatment-based, comparative 

study. 

Inclusion criteria- The patients with a clinical diagnosis of 

bilateral oral reticular lichen planus will be selected. 

Sample size:  The sample size will be calculated on the 

basis of prevalence of OLP in Indian population i.e 1.5%. 

Consultation with the statistician and the research 

methodologist was done for the calculation.   

Formula- n= t
2 

x p (1-p)/ m
2

 

n=sample size 

t=confidence level at 95% (standard=1.96) 

p=prevalence of the disease 

m=margin of error at 5% (standard=0.05) 

Hence, n=23. 

 

The drop-out of cases and compliance of the subjects was 

also considered. Hence, a sample size of 30 patients was 

finalized. Possible coexisting factors like opposing 

dissimilar restorations, stress, irregular sleeping patterns 

are taken care of before starting the therapy. Patients of all 

age groups and both genders will be included. They will 

be obtained from the Out patient department of Dr. D. Y. 

Patil Dental College and Hospital, Pimpri, Pune. 

(Reference: “N” Master Software- 2.0 version developed 

by CMC, Vellore.) 

Exclusion criteria- Pregnant patients, patients with G6PD 

deficiency, patients with recent history of MI, severe 

anemia and ozone allergy will be excluded from the 

study. 

The confidence interval (CI) is 95%. 

Informed written consent will be obtained from all the 

subjects. 

 

Patients with bilateral oral reticular lichen planus are 

selected keeping in mind the individual immunologic and 

biological response. 60 lesions of OLP will be treated. 

Lesions on the right side will be treated with topical 

corticosteroid who will act as control and lesions on the 

left side will be treated with ozone gas. A partition will 

be used to not let the ozone gas pass to the right side. A 

sheet of mackintosh is used as a screen and is stabilized 

during the time of ozone gas therapy with the help of an 

artery forecep. A new disinfected sheet is used for every 

patient. Due precautions will be taken during application 

of ozone gas like use of protective eyewear and use of 

suction tip. 

“PROOODENT Universal Ozone Systems” Ozonator is 

used. 

 

The ozone gas flow and concentration is 2100 ppm of 

air. The flow rate is 1 litre/minute. 4 min. application is 

done twice weekly for 3 weeks. It is applied to the buccal 

mucosa by touching it with the narrow stainless steel 

pen-like end and a stainless steel narrow suction end to 

absorb the excess ozone which will be re-circulated. The 

dosage and number of applications will be modified as 

per the response by the patient.  

 

Corticosteroid therapy- Topical application of 0.1% 

Triamcinolone acetonide (Kenacort) oral paste 4 times a 

day for 3 weeks. 

The patient follow-up is done after 1 month, 3 months 

and 6 months. 

The improvement of OLP is assessed with respect to the 

following clinical criteria: 

1. Pain / burning sensation as per VAS (Verbal Analog 

Scale), pre and post-treatment 

2. Reduction of the erythema (redness)- recorded as 

present or absent before and after the treatment 

3. Reduction of the size of the lesion (Initial lesion 

considered as 100%). 

The size of the lesion is measured in its largest 

dimensions with the help of a divider and a scale. The 

initial size and size of the lesion at 6 months are 

considered for calculating the percentage of reduction in 

size. 

Verbal Analog Scale- 
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RESULTS 

Table 1: Gender wise distribution of the patients 

Gender Number of patients Percentage (%) 

Male 14 46.67 

Female 16 53.33 

Total 30 100.00 

 

 
Fig.1: Gender wise distribution of the patients 

 

Table 2: Age wise distribution of the patients 

Age group Number of patients Percentage (%) 

≤ 30 6 20.00 

31 - 40 11 36.67 

41 - 50 9 30.00 

> 50 4 13.33 

Total 30 100.00 



www.ejbps.com 

 

Shete et al.                                   European Journal of Biomedical and Pharmaceutical Sciences 

 

 

243 

 
Figure 2: Age wise distribution of the patients 

 

Table 3: Comparison between control group and treatment group regarding difference in the size of the lesion at 

pre treatment stage, 1
st
 month and 6

th
 month 

Size 
Cases (n=30) Control (n=30) 

p-value 
Mean SD Mean SD 

Pre treatment 4.05 1.85 4.38 1.56 0.453 

1 month 1.85 1.97 2.18 1.84 0.501 

6 month 0.87 1.70 1.38 1.94 0.277 

 

Conclusion:- By using 2 independent sample t-test, p-value is > 0.05, therefore there is no significant difference 

between mean size at pre -treatment stage, 1
st
 month and 6

th 
month. 

 

 
Fig.3: Comparison between control group and treatment group regarding difference in the size of the lesion at 

pre treatment stage, 1
st
 month and 6

th
 month 

 

Table 4: Comparison between the control group and treatment group regarding 100 percent reduction in the 

size of the lesion at pre and post treatment stages 

100% 

Percentage 

reduction 

Group 

Total p-value 
Cases Controls 

Yes 19 10 30 
0.038 

No 11 20 30 

Total 30 30 60  

 

Conclusion:- By using Chi-square test p-value is < 0.05, therefore there is significant association between 100% 

reduction at 6 month with treatment group (Ozone therapy). 
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Fig.4: Comparison between the control group and treatment group regarding 100 percent reduction in the size 

of the lesion at pre and post treatment stages 

 

Table 5: Comparison between the control group and treatment group regarding VAS (pain/burning sensation) 

at pre treatment stage, 1
st
 month and 6

th
 month 

VAS 
Cases Controls 

p-value 
Min Max Median Min Max Median 

Pre- treatment 2 9 3 1 9 3 0.929 

1 month 0 5 0 0 5 1 0.016 

6 month 0 3 0 0 3 0.5 0.009 

 

Conclusion:- By using Mann-Whitney U test p-value is < 0.05, therefore there is significant VAS score difference at 1
st
 

month and 6
th

 month with treatment group (Ozone therapy). 

 

 
Fig.5: Comparison between the control group and treatment group regarding VAS (pain/burning sensation) at 

pre treatment stage, 1
st
 month and 6

th
 month 

 

Table 6: Comparison between the control group and treatment group regarding presence or absence of 

erythema at pre treatment stage, 1
st
 month and 6

th
 month 

 Erythema 
Group 

Total p-value 
Cases Controls 

Pre treatment 
Present 29 30 59 

0.999 
Absent 1 0 1 

1 month 
Present 4 12 15 

0.041 
Absent 26 18 45 
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6 month 
Present 2 9 9 

0.042 
Absent 28 21 51 

 

Conclusion:- By using Chi-square test p-value is < 0.05, therefore there is significant association of absence of 

erythema with treatment group (Ozone therapy) at 1
st 

month and 6
th

 month. 

 

 
Fig.6: Comparison between the control group and treatment group regarding presence or absence of erythema 

at pre treatment stage, 1
st
 month and 6

th
 month 

 

It was also noted that there were 3 cases in the control 

group (corticosteroid therapy) which showed an increase 

in the VAS and erythema after initial regression at the 

stage of 1 month; which can be stated as recurrence as 

opposed to only 1 such case with the treatment group 

(ozone therapy). 

 

DISCUSSION 

Ozone gas therapy is helpful in the management of oral 

reticular lichen planus; specially to reduce pain/ burning 

sensation and erythema associated with the lesion. A few 

similar studies were carried out previously using various 

forms of ozone like in tissue insufflation, injections, 

cupping, ozonated water, oils and ozone gas 

applications.
[7]

 They demonstrated good results with no 

complications like our study. The immunomodulating 

effects of ozone which result in increase in the 

production of interleukin 2 and gamma-interferons cause 

reversal of immunological expression and helps in tissue 

healing.
[7] 

Owing to these properties, another review also 

states that ozone is used for the management of 

premalignant condition like oral lichen planus.
[9] 

 

Hakki and Merve Erisen conducted a study on oral lichen 

planus patients where they compared three treatment 

modalities namely topical corticosteroid therapy, ozone 

therapy and low level laser therapy. They found that the 

efficacy indices were significantly higher with 

corticosteroid and ozone group as compared to low level 

laser therapy group. Similar factors like size of the lesion 

and pain were assessed.
[10] 

 

CONCLUSION 

Till date no form of therapy has been proved as curative 

and totally safe for the management of oral lichen planus. 

The anti-inflammatory, anti-immunologic, anti-microbial 

and anti-oxidant properties of Ozone gas would be 

promising in the management of oral reticular lichen 

planus with lesser life threatening complications. This 

will specially help the low socioeconomic strata of Indian 

population where patient compliance, cost-effectiveness 

of drugs and routine systemic examinations remain major 

problems. 
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