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Computerised Photometric Analysis of 
Photodynamic Therapy versus Triamcinolone 
Acetonide for Treatment of Erosive Lichen 
Planus- A Prospective Interventional Study

INTRODUCTION
Lichen planus is a chronic mucocutaneous disorder which affects 
the oral mucosa and skin [1]. It occurs more commonly in middle 
aged women with occurrence rate of 0.5-2.2% [2]. It is a potentially 
malignant condition with malignant transformation rate of 0.4-5.6% 
[3]. Oral Lichen Planus (OLP) has six clinical subtypes-reticular, 
papular, plaque-like, bullous, erosive and ulcerative [1]. Lesions 
can occur on any mucosa but most commonly occur on buccal 
mucosa. Papular, reticular, plaque-like, bullous are asymptomatic 
while erosive and ulcerative subtypes are symptomatic lesions. 
Symptoms can vary from mild pain to extremely painful lesions 
which interfere with eating [1].

Aetiology of OLP is unknown. During recent years, it has become 
more evident that the immune system has a primary role in the 
development of the disease. Several investigators proposed that 
psychological factors have a strong association with lichen planus 
[4,5]. Psychological factors like high stress and anxiety levels are 
associated with lichen planus [6,7].

At present, topical and systemic corticosteroids are mainly used 
for treatment of OLP. However, long term use of corticosteroids 
for chronic OLP has undesired local and systemic complications. 
In order to overcome the side-effects of corticosteroid, PDT 
has been proposed as a treatment strategy for OLP. The PDT 

is a procedure based on the activation of molecules of various 
chemical agents called photosensitisers by light emitting radiation 
using a selected wavelength. After activation, cytotoxic free 
radicals are released and subsequently result in the destruction 
of targeted cells [8].

Mattsson U et al., used photometric analysis using RGB scoring 
for diagnostic purpose of oral lichenoid reaction only [9]. No study 
is done till date to assess the erosive lichen planus lesions using 
photometric analysis. So in the present study, RGB was used 
to compare the efficacy of triamcinolone acetonide and PDT in 
treatment of erosive lichen planus with the aid of computerised 
photometric analysis using RGB scoring. The VAS, OMI, REU 
scoring were used for clinical evaluation of the lesions.

MATERIALS AND METHODS
A prospective interventional study was carried out in the Department 
of Oral Medicine and Radiology, Kalinga Institute of Dental Sciences, 
KIIT Deemed to be University, Bhubaneswar, Odisha, India, from 
January 2021 to February 2021. After Institutional Ethics Committee 
approval (Letter IEC/168/2020) and obtaining written consent form, 
10 erosive lichen planus patients were selected for the study. 

Sample size calculation: Comparisons of the mean difference 
between the different groups were taken into consideration. Two-
sided test done with 80% power and 5% level of significance.
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ABSTRACT
Introduction: Lichen planus is a mucocutaneous disease of 
unknown aetiology. Topical corticosteroid has been widely used 
for the treatment purpose so far. In order to overcome the side-
effects of corticosteroid, Photodynamic Therapy (PDT) has been 
proposed, but very few studies have been done to evaluate 
the effect of PDT and corticosteroid on lichen planus using 
computerised photometric analysis.

Aim: To compare the efficacy, using computerised photometric 
analysis and Red Green Blue (RGB) scoring, of triamcinolone 
acetonide and PDT in the treatment of erosive lichen planus.

Materials and Methods: This prospective interventional study 
was done in the Department of Oral Medicine and Radiology, 
Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India, 
from January 2021 to February 2021. There were 10 patients of 
erosive lichen planus who were divided into two groups. Patients 
of group A were treated with triamcinolone acetonide, and 
group B patients were treated with PDT, for four weeks. Visual 
Analogue Score (VAS), Reticular Erosive Ulcerative (REU) Score, 
Oral Mucositis Index (OMI), photometric analysis using RGB 

scoring were recorded at baseline, after two weeks and four 
weeks of treatment. Mann-Whitney U test was used for intergroup 
comparison, and paired t-test for intragroup comparison.

Results: In the study, there was no significant difference 
(p-value=1.00) in age among the patients of two groups. At 
baseline, VAS mean score of group A patients (5.20±0.837), 
group B patients (6.40±1.140) and the p-value was 0.101; 
REU mean score of group A patients (5.90±1.245), group B 
patients (9.00±2.00) and p-value was significant (0.028); OMI 
mean score of group A patients (1.20±0.447), group B patients 
(1.60±0.548) and p-value was 0.221; RGB mean score for group A 
(110.80±1.212) and group B (116.52±1.194). After four weeks of 
treatment, VAS mean score of group A patients was (0.80±0.84), 
group B patients was 0, with p-value=0.05; REU mean score in 
group A (2.70±1.04), group B (1.00±0.71), p-value=0.031; OMI 
mean score of both group A and B was 0; RGB mean score for 
group A (113.22±1.89), group B (121.58±0.96), p-value=0.009.

Conclusion: It was found that PDT was better in treating erosive 
lichen planus and it can be used as an alternative to the standard 
treatment modalities.
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[Table/Fig-4]: Triamcinolone Acetonide treated case picture- RGB analysis after 
four weeks of initiation of treatment.

Formula of calculating sample size [10]:

n=

(r+1)(SD)2 (Za/2+Zb)
2r

d2
r

Where, n=sample size required in each group,

r=Correlation coefficient between the groups=0.3604 

d=Expected mean difference between the groups=7.3 [10]

SD=Standard Deviation

Za/2: This depends on level of significance, for 5% this is 1.96

Zb: This depends on power, for 80% this is 0.84

Based on above formula the sample size required per group is five.

Hence, total sample size required was 10.

inclusion criteria: Patients diagnosed with erosive and ulcerative 
OLP were included. 

exclusion criteria: Patients with papular, reticular, plaque-like, 
bullous type lichen planus, quid induced lichenoid reactions. 
Patients diagnosed with diabetes mellitus and immunocompromised 
conditions (graft versus host disease, systemic lupus erythematosus) 
were excluded.

The 10 patients of erosive lichen planus were divided into two groups 
of five patients each. Group A patients were treated with topical 
triamcinolone acetonide, and group B patients were treated with PDT.

Study Procedure
Case history was recorded, and oral examination for evaluation of 
presence of erosive, ulcerative areas within the oral cavity of the 
selected patients were done. Clinical assessment of each patient 
was done at 1st visit, two weeks and four weeks after initiation of 
the treatment by estimating the pain using VAS [11], and OMI [12].

For evaluation of the extent of the lesion, Reticular, Erosive, Ulcerative 
scoring (REU scoring) [13] was done. For REU scoring the oral 
cavity of each individual was divided into 10 sites. The severity 
of the lesions in each site was scored according to the presence 
of reticular/hyperkeratotic, erosive/erythematous, and/or ulcerative 
lesion(s) as follows: reticular/hyperkeratotic lesions were scored 
from 0 to 1 (0=no white striations, 1=presence of white striations or 
keratotic papules); erosive/erythematous areas were scored from 0 
to 3 by area of involvement (0=no lesion, 1=lesions less than 1 cm2, 
2=lesions from 1 to 3 cm2, 3=lesions greater than 3 cm2); ulcerative 
areas were scored from 0 to 3 by area of involvement (0=no lesion, 
1=lesions less than 1 cm2, 2=lesions from 1 to 3 cm2, 3=lesions 
greater than 3 cm2). For each of the three clinical signs, a score 
was derived by summation of the scores of all 10 areas: reticular 
score=∑R, erythema score=∑E, and ulcerative score=∑U (REU 
score) with a total weighted score of ∑R+∑ (E×1.5)+∑(U×2.0) [13].

Photometric analysis of lesions were done by RGB scoring [9]. For 
the photometric analysis, a photograph was taken with the help 
of Digital Single-lens Reflex (DSLR) camera. The images obtained 
were transferred to the computer and analysed with the help of 
Adobe Photoshop CS5. For each image the mean RGB values were 
recorded and tabulated on each visit [Table/Fig-1-8]. RGB i.e., the 
primary colours in the additive colour synthesis. A RGB file consists 
of composite layers of RGB, each being coded on 256 levels from 0 
to 255. For example, black corresponds to the levels of R=0, G=0, 
B=0 and white corresponds to the levels R= 255, G=255, B=255 
[9]. RGB scores for a given lesion will increase with the degree of 
healing of the lesion. 

treatment of the lesion:

Group A- Patients were advised for topical application of 0.1% •	
triamcinolone acetonide three times daily for one month.

Group B- PDT was administered on two appointments per •	
week for one month. In each appointment-

[Table/Fig-1]: Triamcinolone Acetonide treated case picture on first visit.

[Table/Fig-2]: Triamcinolone Acetonide treated case picture- RGB analysis on first 
visit.

[Table/Fig-5]: Photodynamic Therapy treated case picture on first visit.

[Table/Fig-3]: Triamcinolone Acetonide treated case picture on follow-up after 
four weeks of initiation of treatment.
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[Table/Fig-8]: Photodynamic Therapy treated case picture- RGB analysis after 
four weeks of initiation of treatment.

- Topical application of 50 µg toluidine blue (1 mg/mL) with 
micropipette on the lesions were done. After 10 min it was 
treated by laser radiation using diode laser (980 nm wavelength, 
0.1 Watt, 18 Joule, continuous wave, spot size 1 cm2). Laser 
irradiation was done in three cycles, each cycle duration was 
of three minutes [14].

STATISTICAL ANALYSIS
Data obtained was analysed with Statistical Package for the Social 
Sciences (SPSS) software version 26. Comparison of the scores of 
the intergroup was done by Mann-Whitney U test and for intragroup 
comparison paired t-test was used. The p-value was considered 
significant at less than 0.05.

RESULTS
The demographic data given in [Table/Fig-9] shows that mean age 
of individuals in group A was 32.60±17.75 and in group B was 
47.20±6.68. No significant difference was noted in age between 
two groups. There was 80% male population and 20% female 
population in group A whereas 40% males and 60% females were 
present in group B. The descriptive statistics of the groups at 
baseline have been mentioned in [Table/Fig-10]. The mean statistics 
of VAS scores for the photodynamic group was 6.40±1.140 and for 

triamcinolone acetate group it was 5.20±0.837. The REU score for 
the photodynamic group was 9.00±2.00 and triamcinolone acetate 
group it was 5.90±1.245. The OMI scores for photodynamic 
group were 1.60±0.548 and for triamcinolone acetate groups it 
was 1.20±0.447. The RGB values for photodynamic group were 
116.52±1.194, and for the triamcinolone acetate groups it was 
110.80±1.212. Significantly higher REU and RGB score was noted 
in the photodynamic group.

The descriptive statistics of the groups after two weeks have been 
mentioned in [Table/Fig-11]. The mean statistics of VAS scores for the 
photodynamic group was 2.40±0.548 and for triamcinolone acetate 
group it was 3.00±1.225. The REU score for the photodynamic 
group was 3.60±1.949 and triamcinolone acetate group it was 
3.90±0.962. The OMI scores for photodynamic group were 
0.80±0.447 and for triamcinolone acetate group it was 0.60±0.548. 
The RGB values for photodynamic group were 119.55±0.854, 
and for the triamcinolone acetate groups it was 111.59±1.779. 
Significantly higher RGB score was noted in photodynamic group.

The descriptive statistics of the groups after four weeks have been 
mentioned in [Table/Fig-12]. The mean statistics of OMI scores was 
0 in both the groups and VAS scores of triamcinolone acetonide 
group was 0.80±0.84. The REU score for the photodynamic group 
was 1.00±0.71 and triamcinolone acetate group it was 2.70±1.04. 
The RGB values for photodynamic group were 121.58±0.96, (normal 
mucosa RGB score ranges from 110-130) and for the triamcinolone 
acetate groups it was 113.22±1.89. Significantly, higher RGB and 
lower VAS and REU score was noted in photodynamic group.

Parameters group A group b Chi-square/p-value

Age, in years (Mean±SD) 32.60±17.757 47.20±6.686 0.00/1.00

Gender, n (%)
Male 4 (80) 2 (40)

0.400/0.527Female 1 (20) 3 (60)

Total 5 (100) 5 (100)

[Table/Fig-9]: Demographic data of two groups.

group
vAS 

(mean±SD)
reu 

(mean±SD)
omi 

(mean±SD)
rgb 

(mean±SD)

Group A 5.20±0.837 5.90±1.245 1.20±0.447 110.80±1.212

Group B 6.40±1.140 9.00±2.000 1.60±0.548 116.52±1.194

Z score -1.638 -2.200 -1.225 -2.611

p-value 0.101 0.028* 0.221 0.009*

[Table/Fig-10]: Descriptive statistics at baseline. 
*statistically significant **Mann-Whitney U test was used
VAS: Visual analogue score; REU: Reticular erosive ulcerative score; OMI: Oral mucositis index; 
RGB: Red green blue; p-value <0.05 considered significant

group
vAS 

(mean±SD)
reu 

(mean±SD)
omi 

(mean±SD)
rgb 

(mean±SD)

Group A 3.00±1.225 3.90±0.962 0.60±0.548 111.59±1.779

Group B 2.40±0.548 3.60±1.949 0.80±0.447 119.55±0.854

Z score -0.808 -0.973 -0.655 -2.611

p-value 0.419 0.331 0.513 0.009*

[Table/Fig-11]: Descriptive statistics for the variables after two weeks.
*statistically significant ** Mann-Whitney U test was used; p-value <0.05 considered significant

group vAS reu omi rgb

Group A 0.80±0.84 2.70±1.04 0 113.22±1.89

Group B 0 1.00±0.71 0 121.58±0.96

Z score -1.936 -2.162 0 -2.611

p-value 0.05* 0.031* 1.000 0.009*

[Table/Fig-12]: Mann-Whitney U statistics for the variables after four weeks.
*statistically significant; **Mann-Whitney U test was used; p-value <0.05 considered significant

[Table/Fig-7]: Photodynamic Therapy treated case picture on follow-up after 
four weeks of initiation of treatment.

[Table/Fig-6]: Photodynamic Therapy treated case picture- RGB analysis on first visit.

Intragroup comparison is given in [Table/Fig-13]. A statistically 
significant difference was noted for the VAS scores in both the 
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groups at individual follow-ups. A statistically significant difference 
was noted for the REU scores in both the groups at individual 
follow-ups. For the OMI score, there was no statistically significant 
difference noted for the first week and second week scores for both 
the groups. There was a statistically significant difference between 
the first week and fourth week values for both the groups. No 
statistically significant difference was noted between the first week 
and second week follow-up for the triamcinolone acetate group 
while a statistically significant difference was noted in photodynamic 
group. A statistically significant difference was noted for the RGB 
scores in both the groups at one week and four week follow-ups.

study. Trehan M and Taylor CR, in their study they used low-level 
380 nm excimer laser radiation for treatment of OLP [21], VAS score 
reduced to great extent at the end of the study, results are similar to 
the present study although different wavelength laser was used.

Jajarm HH et al., compared the effect of low intensity laser therapy 
with topical cortcosteroids in the treatment of erosive and atrophic 
lichen planus [22]. No significant difference in results was noted 
between the two treatment modalities whereas in the present study 
significantly lower scores of pain were noted in patients treated with 
PDT. Shenawy HM El et al., conducted a study was to evaluate the 
effect of low level laser therapy versus topical steroids for treatment 
of erosive-atrophic planus [23]. The VAS score were less in patients 
treated with topical steroids than low-level laser therapy. Results of 
this study are in contrary to results of present study. 

Othman NA et al., evaluated the effect of laser and topical steroid 
for treating symptomatic OLP and evaluation was done using VAS 
score, Tumour Necrosis Factor alpha (TNF alpha) score before and 
after treatment [24]. Topical steroids reduced both VAS score, TNF-
alpha score more than laser therapy. Results of this study are in 
contrary to results of present study.

In the present study, mean RGB score was recorded for each lesion 
on first appointment, after two weeks and four weeks, the mean 
RGB score increased with healing of the lesion in both the groups, 
but significant increase in mean RGB score was noted in patients 
treated with PDT than topical steroid application.

Limitation(s)
Long term review of the patients should be done to assess the 
efficacy of PDT in prevention of recurrence of the lesions. 

CONCLUSION(S)
The present study shows that VAS, REU, OMI score was lower and 
RGB score was higher in patients treated with PDT than individuals 
treated with triamcinolone acetonide. The PDT is better in treating 
erosive lichen planus and it can be used as an alternative to the 
standard treatment modalities. Long term use of corticosteroids 
can be avoided in chronic cases of OLP. However, in order to 
evaluate the efficacy of PDT further, randomised control trial with 
large sample size and long follow-up is needed.
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clinical severity, results of this study is in accordance with results 
of the present study. Dillenburg CS et al., compared the efficacy 
of laser phototherapy with topical clobetasol for treatment of OLP 
[17], results of their study showed laser phototherapy was more 
effective than topical clobetasol which is similar to the results of the 
present study.

Ferri EP et al., estimated the efficacy of photobiomodulation to treat 
OLP [18]. They used VAS score, functional score to evaluate the 
outcome. Both VAS score, functional score was significantly less in 
patients treated with photobiomodulation than clobetasol propionate. 
In the present study, PDT was used in place of photobiomodulation 
therapy but the results were similar. Aghahosseini F et al., studied the 
effect of methylene-blue mediated PDT on OLP [19]. Improvement 
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the present study.

Albanese G et al., evaluated the efficacy of low-level laser irradiation 
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[Table/Fig-13]: Intragroup comparison of variables at baseline, after 2nd week and 
four weeks.
*statistically significant; *paired t-test was used; p-value <0.05 considered significant



Abhik Sikdar et al., Photometric Analysis of Efficacy of PDT vs Steroid in OLP www.jcdr.net

Journal of Clinical and Diagnostic Research. 2022 Apr, Vol-16(4): ZC40-ZC444444

PArtiCuLArS oF ContributorS:
1. Postgraduate, Department of Oral Medicine and Radiology, Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India.
2. Postgraduate, Department of Periodontology and Oral Implantology, Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India.
3. Assistant Director, Department of Oral and Maxillofacial Surgery, Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India.
4. Professor, Department of Oral Medicine and Radiology, Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India.
5. Reader, Department of Periodontology and Oral Implantology, Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India.
6. Postgraduate, Department of Oral Medicine and Radiology, Kalinga Institute of Dental Sciences, Bhubaneswar, Odisha, India.

PLAgiAriSm CheCking methoDS: [Jain H et al.]

•  Plagiarism X-checker: Sep 14, 2021
•  Manual Googling: Jan 27, 2022
•  iThenticate Software: Mar 09, 2022 (17%)

etymoLogy: Author OriginnAme, ADDreSS, e-mAiL iD oF the CorreSPonDing Author:
Dr. Dhirendra Kumar Singh,
Reader, Department of Periodontology and Oral Implantology, Kalinga Institute of 
Dental Sciences, KIIT Deemed to be University, Bhubaneswar, Odisha, India.
E-mail: dhirendra.singh@kids.ac.in

Date of Submission: Sep 13, 2021 
Date of Peer Review: Dec 13, 2021
Date of Acceptance: Feb 19, 2022

Date of Publishing: Apr 01, 2022

Author DeCLArAtion:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

 Mirza S, Rehman N, Alrahlah A. Efficacy of photodynamic therapy or low level [14]
laser therapy against steroid therapy in the treatment of erosive-atrophic oral 
lichen planus. Photodiagnosis and Photodynamic Therapy. 2018;21:404-08.

 Cavalcanti TM, Helena M, Vasconcelos C De, Almeida-barros RQ De, Patrícia [15]
A, Feitosa A. Knowledge of the physical properties and interaction of laser with 
biological tissue in dentistry laser with biological tissue in dentistry. An Bras 
Dermatol. 2011;86(5):955-60. 

 Sadaksharam J, Nayaki KP, Selvam NP. Treatment of oral lichen planus with [16]
methylene blue mediated photodynamic therapy-a clinical study. Photodermatol 
Photoimmunol Photomed. 2012;28:97-101. 

 Dillenburg CS, Sant M, Filho A, Martins MD, Dillenburg CS, Trevizani A, et al. Efficacy [17]
of laser phototherapy in comparison to topical clobetasol for the treatment of oral 
lichen planus: A randomised controlled trial topical clobetasol for the treatment of 
oral lichen planus: A randomised controlled trial. J Biomed Opt. 2014;19(6):01-09. 

  Ferri EP, Gallo CB, Abboud CS, Yanaguizawa WH, Horliana ACRT, Silva DFTD, et al. [18]
Efficacy of photobiomodulation on oral lichen planus: A protocol study for a double-
blind, randomised controlled clinical trial. BMJ Open. 2018;8(10):e024083. 

 Aghahosseini F, Arbabi-kalati F, Fashtami LA, Djavid GE, Fateh M, Beitollahi [19]
JM. Methylene Blue-Mediated Photodynamic therapy: A possible alternative 
treatment for oral lichen planus. Lasers Surg Med. 2006;38(85):33-38. 

 Albanese G, Arduino PG, Sc M. Effect of low-level laser irradiation on unresponsive [20]
oral lichen planus: Early preliminary results in 13 patients. Photomed Laser Surg. 
2010;28:S99-103. 

 Trehan M, Taylor CR. Low-Dose Excimer 308-nm laser for the treatment of oral [21]
lichen planus. Arch Dermatol. 2015;140:415-20. 

 Jajarm HH, Falaki F, Mahdavi O. A comparative pilot study of low intensity laser [22]
versus topical corticosteroids in the treatment of erosive-atrophic oral lichen 
planus. Photomed Laser Surg. 2011;29:421-25. 

 Shenawy HM El, Eldin AM, Nasry SA. Management of pain in oral lichen planus [23]
patients: a comparative pilot study. Bull Natl Res Cent. 2018;42(15):01-06. 

  Othman NA, Shaker OG, Elshenawy HM, Abd-Elmoniem W, Eldin AM, Fakhr MY. [24]
The effect of diode laser and topical steroid on serum level of TNF-alpha in oral 
lichen planus patients. J Clin Exp Dent. 2016;8(5):e566-70. 

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

