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Premalignant lesions like oral lichen planus (OLP), oral leukoplakia (OL) has a fair probability of
transforming into malignancy and they are perverse toward conventional therapies. Photody-
namic therapy (PDT) has been considered as an alternative/complimentary therapeutic mo-
dality for the management of premalignant lesions. In this study, methylene blue-mediated
photodynamic therapy (MB-PDT) was used as a possible alternative method for the treatment of
OLP and OL. A total of 15 OLP lesions and 13 OL lesions were enrolled in the study. The
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patients were irradiated using metal halide lamp ¯ltered at 630� 10 nm, with a light exposure
dose of 120 J/cm2 per sitting. For the OLP lesions, MB-PDT was performed once a week for four
weeks and for the OL lesions, MB-PDT was performed twice a week for three weeks. Lesions were
evaluated pre- and post- and at follow-up sessions by changes in sign and symptom scores, and
size of lesions. We have observed a 53.3% of complete reduction in the treated OLP lesions and
their decrease in size, sign and symptom score after treatment and at follow-up session was
statistically signi¯cant. We have also observed complete response for one OL lesion of the 13
treated lesions. The result indicates that MB-PDT is an e®ective modality in management of
OLP and OL. Among the two types of premalignancies treated with MB-PDT, OLP lesions
responded much better than that of OL.

Keywords: Photodynamic therapy; methylene blue; oral lichen planus; oral leukoplakia.

1. Introduction

Oral cancer is regarded as the most common cancer
in India, and it accounts for one-third of total oral
cancer occurrences in the world.1 The primary eti-
ology in the occurrence of oral lesions is strongly
connected with the use of tobacco. The risk factor
increases up to 38 times for heavy smokers when
compared with nonsmoker.2,3 Besides tobacco-re-
lated oral cancers, vitamin de¯ciency, consumption
of alcohol and betel nut may also be the possible
reasons for the hike in cancer etiology.4 In spite of
employing various therapeutic advancements such
as radiotherapy, chemotherapy or improvement in
surgical excision, the survival rate of oral cancers
shows only marginal improvement in the past few
decades.5,6 The limitation in achieving appreciable
therapeutic e±cacy is overcome by early detection.7

Besides early diagnosis, there is a need to improve
the current therapeutic modalities of oral lesions at
their premalignant level itself. It is worth to note
that many of the precancerous lesions such as oral
leukoplakia (OL) and oral lichen planus (OLP) are
not having de¯nitive treatment protocols.7,8

OL is one of the most common precancerous
lesions, which appears like an adherent white patch
of keratosis. OL will primarily a®ect oral mucous
membrane or tongue.9,10 The occurrence of OL is
usually habit related and linked with prolonged use
of tobacco either smoked or chewed.11 Depending
on the degree of histological abnormality, OL may
also transform into malignancy with a risk proba-
bility of 0.13% to 17.5%.7 Although the conven-
tional surgical modalities are considered to remove
OL, it is reported that the follow-up in the long-
term treatment has shown that surgically treated
lesions developed cancer at a higher rate (13%) than
that of surgically untreated lesions (4%).7

OLP is a chronic in°ammatory disease that often
a®ects the oral mucosa and data reported that there
is an occurrence of 0.5% to 2.2% among the popu-
lace. The female population is a®ected two folds
higher than that of the male population with a peak
age range of 30–60 years.8,12 The occurrence of OLP
is clinically classi¯ed into four based on their pre-
sentation: reticular, papular, erythematous (atro-
phic) and erosive (ulcerated, bullous),13,14 of which
recticular lesions on the posterior buccal mucosa
have the most common occurrence.15 The potential
of malignant transformation of OLP is reported to
vary greatly from 0.4% to more than 5% over a
period of 0.5–20 years.8 As OLP is related to T-cell
mediated immunological disease, corticosteroids,
cyclosporine, tacrolimus and retinoids are generally
recommended, but the therapeutic outcome is not
satisfactory.12,16

In this context, there is a need for alternative
and/or complementary therapeutic modalitiy to
improve the therapeutic e±cacy. Photodynamic
therapy (PDT) has been considered in the treat-
ment of various cancerous and precancerous
lesions.17 This is because PDT has advantages such
as noninvasive, rapid cytotoxicity, visible tumor
destruction, ability to localize in the treatment area,
excellent cosmetic results and minimum or no side
e®ects attracts both clinicians and patients.18,19 In
PDT, light sensitive organic dye, commonly referred
as photosensitizer (PS), is photo-activated by the
exposure of light.18 The photo-exited PS may cause
cytotoxic e®ects either by type I and/or type II
mechanism.6,18–21 Using PDT, attempts were made
to treat OL and OLP in the presence of Hemato-
porphyrin derivative (HPD), Aminolevulinic acid-
protoporphyrin IX (ALA-PpIX) and Methylene
blue.6,8,22 Although porphyrin derivatives are
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considered clinically in the treatment of various
premalignant and malignant diseases, they have
poor absorption in the therapeutic window region
and the patient has to be kept in a dark room to
avoid photo-allergies, in particular skin photo-toxic
e®ects.22,23

Methylene Blue (MB) is a photosensitizing com-
pound, known to be e±cient singlet oxygen gen-
erators. MB is a good biocompatible agent possibly
because cyclic tetrapyrrolic derivatives have an in-
herent similarity to the naturally occurring por-
phyrins present in living matter. Consequently,
they have little or no toxicity in the absence of
light.24 MB can be administered orally in high doses
without any toxic e®ect.16 It has the ability to ac-
cumulate in tumors due to its a±nity to electro-
negative interfaces.24 MB excitation is known to
cause damage to several biomolecules including
nucleic acids, proteins and lipids. This damage is
believed to be triggered by both type I and type II
processes. Data reported by Aghahosseini et al.,8,16

reveal that there is a necessity to optimize both op-
tical and PS doses for better therapeutic e±cacies.

In the present study, OLP and OL were treated
with MB-PDT with multiple fractionations and the
post-PDT clinical response was evaluated in terms
of size of the lesion, sign and symptom score. It is
observed that OLP has responded better than OL
due to MB-PDT.

2. Materials and Methods

2.1. Patient selection

The patients selected for this study were from the
group of patients, referring to Meenakshi Ammal
DentalCollege andHospital,Maduravoyal,Chennai,
Tamil Nadu, India, seeking medical treatment for
OL and OLP lesions. Patients with habit-related
lesions (OL) were motivated and counselled to dis-
continue the habit and were called after one month
for re-examination. In the case of OL, patients with
moderate and mild lesions were only considered.
Patients with OLP lesions which do not respond to
conventional medication and therapies (corticos-
teroids and cyclosporine) were also included in this
study after discontinuing the previous medications
for at least a month. Patients under the age of 20,
with systemic diseases such as diabetics, hyperten-
sion, hepatic or renal diseases, patients of any kind
of medication for other illness and patients with any

kind of allergy were excluded from the study. All the
lesions were diagnosed clinically and con¯rmed
histopathologically. A detailed history of the signs,
symptoms and duration of the lesions, past medical
and dental history were evaluated by oral medicine
specialists. The proposal of this MB-PDT study was
approved by Meenakshi Academy of Higher Edu-
cation and research ethics committee and the study
has been conducted in full accordance with ethical
principles, including the World Medical Association
Declaration of Helsinki. The patients were well in-
formed about therapy, and written consent was
obtained prior to the study.

2.2. Light source

The light source used in this study is equipped with
400W metal halide lamp (Crimescope MCS-400,
SPEX, Edison 08820, NJ, USA). The white light
produced by the lamp was passed through a liquid
waveguide and ¯ltered using a 630� 10 nm band-
pass ¯lter. The power of the light at the output end
of the liquid waveguide is 100mW.

2.3. PDT protocol

Commercially available MB was used as a PS.
Patients were asked to gargle 5% MB solution for
5min and the lesion was subsequently exposed to
red light at 630� 10 nm. The patients were given a
light dose of 120 J/cm2 per fractionation and the
exposure was given in such a way that an additional
marginal zone of 0.5 cm2 also gets illuminated.
Large lesions were illuminated with multiple spots
of 1 cm2 and for each irradiation the aforementioned
procedure is repeated. PDT was performed weekly
twice for three weeks for OL and weekly once for
four weeks for OLP lesions. No adverse e®ects like
pain, nausea, discoloring of urine or irritation were
observed during or after the MB-PDT for both OL
and OLP treatment and hence local anesthesia or
pain killers were not given to the patients during or
post-PDT.

2.4. Clinical evaluation

Clinical evaluations were performed by measuring
the lesion (OLP and OL) with a scaled tongue blade
and digital photographs prior to and following the
PDT. In the case of OLP, the response rate of PDT

MB-PDT for the management of OLP and OL
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was accessed clinically by three di®erent measures,
namely, the reduction in sign and symptom scores
and the amount of reduction in the size of the
lesions. The reduction in sign scores was assessed as
suggested by Aghahosseini et al.8 The scores were
given as follows: score 5 (white striae with erosive
area >1 cm2Þ, score 4 (white striae with erosive area
<1 cm2Þ, score 3 (white striae with atrophic area
>1 cm2Þ, score 2 (white striae with atrophic area
<1 cm2Þ, score 1 (mild white striae only), score 0
(no lesions, normal mucosa).

The symptom score of the lesion is from 0 to 3 on
visual analogue scale, which is assessed as reported
by Gonz�ales-Moles and Scully.25 The scores under
di®erent conditions of symptoms were given as: 3 ¼
severe symptoms, 2 ¼ moderate symptoms, 1 ¼
mild symptoms and 0 ¼ absence of symptoms.

The therapeutic response of MB-PDT of OL was
evaluated after completing six fractionations of
PDT. The response is assessed as per the report of
Chen et al.,6 as described as: CR — lack of detect-
able lesion con¯rmed by clinical evaluation; PR —

reduction of lesion by at least 20% in diameter;
NR — reduction of lesion by less than 20% in
diameter.

All the above lesion responses were evaluated
prior to and 1 week following the completion of the

MB-PDT as post-PDT response and 12 week (3
months) as follow up.

2.5. Statistical analysis

All the acquired data (sign, symptom scores and
reduction in lesion size) of the patients of both OLP
and OL (pre- and post-treatment) were statistically
analyzed using SPSS software (SPSS 19.0) for
clinical signi¯cance.

2.6. Study population

A total number of 16 patients were considered for
this study after careful consideration of the selection
procedure. The study population includes 10 adult
patients with 13 OL lesions and 6 adult patients
with 15 OLP lesions with the duration of the
symptoms ranging from 3 months to 1 year. The
demographic data and locations of the lesions in
each study group are listed in Table 1.

3. Results

3.1. MB-PDT of OLP

For all the selected 15 OLP lesions, MB-PDT was
performed for 4 weeks at the rate of one sitting per
week by orally allowing MB to adsorb on the surface
of the lesion followed by irradiation of red light. The
response of the OLP lesions at pre-, post-PDT and
the follow up were characterized by measuring the
change in the lesion size and marking of sign and
symptom scores. The OLP lesion size was measured
using a scaled tongue blade. Figure 1 shows the

Table 1. Distribution details of the study population for OLP
and OL Patients.

Patient
details

Oral lichen
planus (n ¼ 6)

Oral leukoplakia
(n ¼ 10)

Total
(n ¼ 16)

Age
20–30 3 4 7
31–40 0 0 0
41–50 2 4 6
51–60 0 0 0
61–70 0 2 2
71–80 1 0 1

Gender
Male 4 8 12
Female 2 2 04

Total
no of
lesions
(n ¼ 28)

Location
Buccal

Mucosa
13 12 25

Tongue 01 01 02
Palate 01 — 01 Fig. 1. Size of the OLP lesion at pre-, post-PDT and follow-up

conditions.
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histogram of the size of the lesions under pre-, post-
PDT and follow-up conditions. On the post PDT
response, it is observed that there is a considerable
reduction in the size for 14 lesions and no reduction
in size is observed in one lesion (i.e., 93.3% lesions
exhibit changes and 6.3% do not exhibit any chan-
ges). Further, during the 12 weeks follow-up period
it is observed that, 8 lesions have shown complete
reduction in size, which is 53.3% of complete re-
sponse (CR) in terms of lesion size.

This variation in the lesion size due to PDT is
also re°ected in the sign score evaluation. The sign
score of the OLP lesions under pre-, post-PDT and
follow-up conditions were shown in Table 2. It is
observed during the post-PDT condition that the
lesion with sign score 5 is improved to sign score 0
and two lesions with sign score 4 have improved to
score 2. However, during the follow up condition,
the lesion change from sign score 5 to score 0 has
retained the same score and of the two lesions
changed from sign score 4 to score 2, both of them
have improved to score 0.

Similarly, during the post-PDT, of 11 lesions
with sign score 3, 5 have improved sign score 2 and 4
have improved to score 1. However, the same during
the follow-up, one lesion which changed from sign
score 3 to 2 and three lesions which changed from
sign score 3 to 1 have improved to sign score 0.
Further, 2 patients with sign score 3 does not show
any change in the sign score during the post-PDT or
follow-up conditions. It is also observed that, one
lesion with sign score of 2 on pre-PDT has also
improved to score 1 during post-PDT and score 0
during the follow-up. It is further observed that
there is a negative sign scoring for 13 lesions
(86.7%) of the 15 treated lesions.

The sign score during pre-, post-PDT and follow-
up was also evaluated in terms of changes in the

cumulative frequency is given in Fig. 2. It is inter-
esting to note that 20% of erosive lesions with sign
score 5 and 4 prior to MB-PDT, were completely
absent during post-PDT. It is also observed that the
73.3% of pre-treated lesions has been reduced to
13.3% on post-PDT. Further it is observed that the
cumulative frequency for scores 1 and 0 were 33.3%
and 6.7%. However, in the follow-up it is observed
that, 46.7% of signs score 2 of post-PDT has re-
duced to 26.7% and more signi¯cantly, 53.3% of the
treated lesion have shown CR with sign score 0.

The symptom score was analyzed using visual
analogue scale under both pre-, post-PDT and fol-
low-up conditions and they are given in Table 3. It
is observed that out of eight lesions with the
symptom score 3, four of them have improved to
symptom score 0 and the remaining four lesions
have improved to symptom score 1 during post-
PDT, of the four lesion improved to score 1, two of
them have improved to score 0 on follow-up. Simi-
larly of seven lesions with symptom score 2, six

Fig. 2. Frequency of sign score for OLP lesions on pre-, post-
PDT and follow-up conditions (number of lesions).

Table 2. Sign score of the OLP lesions at the pre-, post-treated and follow-up conditions.

Sign score Post MB-PDT

Score 5 Score 4 Score 3 Score 2 Score 1 Score 0

Sign score (pre-PDT)
Post-
PDT

Follow-
up

Post-
PDT

Follow-
up

Post-
PDT

Follow-
up

Post-
PDT

Follow-
up

Post-
PDT

Follow-
up

Post-
PDT

Follow-
up

Score 5 (n ¼ 1) — — — — — — — — — — 1 1
Score 4 (n ¼ 2) — — — — — — 2 — — — — 2
Score 3 (n ¼ 11) — — — — 2 2 5 4 4 1 — 4
Score 2 (n ¼ 1) — — — — — — — — 1 — — 1

MB-PDT for the management of OLP and OL
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lesions have improved to symptom score 0 and one
lesion with symptom score 2 does not show any
change in the symptom score on both post-PDT and
follow-up conditions.

The typical photographs that represent the im-
provement of OLP lesions due to MB-PDT are
shown in Fig. 3. The Figs. 3(A1), 3(B1) and 3(C1)
are the pre-PDT lesions and their corresponding
post-PDT conditions are given in Figs. 3(A2), 3(B2)
and 3(C2) and follow-up are given in Figs. 3
(A3), 3(B3) and 3(C3), respectively. Figure 3(A1)
represents the erosive OLP lesion at the palate of
the oral cavity prior to the treatment and it
completely disappears after MB-PDT [Figs. 3(A2)
and 3(A3)]. It is observed that, the treatment site

appears smooth with normal oral mucous mem-
brane on both post-PDT and follow-up. In few other
cases, the lesion progressed from erosive to atrophic
lesion. Figures 3(B1) and 3(B2) shows both pre- and
post-treated erosive OLP on buccal mucosa. It is
observed that there is a considerable improvement
in the severity of the lesion. It is also observed
that the pre-treated erosive lesion has changed to
mild atrophic lesion. Further on the follow-up con-
dition it is observed that the lesion has responded
completely [Fig. 3(B3)] On comparing the pre- and
post-treated photographs shown in Figs. 3(C1)
and 3(C2), it is observed that there is an appreci-
able reduction in the size of the lesion due to MB-
PDT, however from Fig. 3(C3) it is observed that

Fig. 3. Clinical photographs of OLP lesion (A1, B1, C1) before the treatment, (A2, B2, C2) and one week after the treatment and
(A3, B3, C3) during follow-up, respectively.

Table 3. Symptom score for OLP lesions at the pre-, post-treated and follow-up conditions.

Symptom score (Post-PDT)

Score 3 Score 2 Score 1 Score 0

Symptom score (Pre-PDT) Post-PDT Follow-up Post-PDT Follow-up Post-PDT Follow-up Post-PDT Follow-up

Score 3 (n ¼ 8) — — — — 4 2 4 6
Score 2 (n ¼ 7) — — 1 1 — — 6 6

S. W. Prasanna et al.
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the lesions have completely reduced in the follow-up
condition.

The mean size of the OLP lesions and their
sign and symptom scores for pre-, post-PDT and
follow-up of the OLP lesions and their mean re-
duction are given in Table 4. It is observed that, the
average value of the size of lesions reduced from a
pre-PDT value of 3:0� 1:6 to a post-PDT value of
1:4� 1:1 and to 0:8� 1:0 on the follow-up, the
mean reduction of the size of the lesion is 2:2� 1:7,
which indicates 73.3% of regression in the size of the
lesion. This reduction of the size of the lesion med-
iates signi¯cant improvement in mean symptom
score from the pre-PDT value of 2:5� 0:5 to a post-
PDT value of 0:5� 0:7 and to 0:4� 0:7 on the fol-
low-up with a mean reduction symptom score of
2:1� 0:8. The mean sign score of 3:2� 0:7 for pre-
PDT reduced into 1:7� 0:8 at post-PDT and to
1:0� 1:2 with a mean reduction of 2.2�1.5. All the
above values are statistically signi¯cant with a p
value of 0.001.

3.2. MB-PDT of OL

The OL lesions were given MB-PDT for three weeks
at the rate of two fractionations per week. The
therapeutic response was monitored by measuring
the reduction in the size of the lesion prior to the
treatment and one week after the completion of
MB-PDT and after three months as follow-up. The
size of the lesions under both pre-, post-PDT and
follow-up conditions is shown in Fig. 4.

It is observed that there is an appreciable reduc-
tion in the size of the lesions due to PDT. During
post-PDT condition, it is observed that out of the 13
OL lesions treated with MB-PDT, only one lesion
exhibit a CR, seven lesions exhibit a partial response
(PR) and the remaining ¯ve lesions have not
responded (NR) for PDT. In spite, few of the par-
tially responded lesions have shown similar size in
the follow-up condition, it is also observed that four
lesions have started reiterating during the follow-up.
However, one CR lesion has not recurred.

Table 4. Mean of sign, symptom scores and size reduction on pre-, post-PDT and follow-up of the OLP
lesions.

Score
pre-PDT

Mean � SD
post-PDT
Mean � SD

Follow-up
Mean � SD

Mean
Reduction � SD

Wilcoxon Signed
Rank Test p value

Size Reduction 3.0 � 1.6 1.4 � 1.1 0.8 � 1.0 2.2 � 1.7 0.001
Sign Score 3.2 � 0.7 1.7 � 0.8 1.0 � 1.2 2.2 � 1.5 0.001
Symptom Score 2.5 � 0.5 0.5 � 0.7 0.4 � 0.7 2.1 � 0.8 0.001

Fig. 4. Size OL lesion at pre-, post-PDT and follow-up conditions.

MB-PDT for the management of OLP and OL
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This result is also re°ected in the mean size of OL
lesions during pre-, post-PDT and follow-up condi-
tions of OL lesions, which is given in the inset of
Fig. 4. The mean size for 13 OL lesions in the pre-
PDT condition is 3:1� 1:7 and post-PDT is 2:3�
1:8 with a mean reduction of 0:8� 0:8, However, on
the follow-up the mean size of the lesion is 2:6� 1:8,
with a mean reduction of 0:5� 0:6 and the p value
for the per-PDT and follow-up condition is found to
be 0.011, indicating statistical signi¯cance.

The typical photographs of the lesions under
pre-, post-PDT and follow-up conditions are shown
in Fig. 5. Figures 5(A1), 5(B1) and 5(C1) show the
OL lesion in pre-PDT conditions and Figs. 5(B1),
5(B2) and 5(B3) show the lesion in post-PDT con-
ditions and Figs. 5(C1), 5(C2) and 5(C3) show
lesion in follow-up conditions, respectively. The re-
gression of the lesion can be observed comparing
Figs. 5(A1) and 5(A2), where the lesion has lost its
color and had disappeared completely on the post-
PDT itself and no recurrence is observed in the
follow-up also as shown in the Fig. 5(A3). Since the
above lesions have disappeared completely on visual
examination, it is regarded as CR. On comparing
Figs. 5(B1) and 5(B2), it is observed that the lesion
has faded much to its previous white color and has

almost disappeared. However, in the follow-up
[Fig. 5(B3)] it is observed that the lesion has not
only retained but also has increased its size to
greater probability to recur. On comparing Figs. 5
(C1) and 5(C2), the clinical photographs of the
lesion on tongue pre- and post-PDT, respectively; it
is observed that inspite of the slight regression in
the lesion size, the lesion persists even after the full
period of the scheduled MB-PDT treatment.
Moreover, the lesion has retained in the follow-up
[Fig. 5(C3)] also with similar size to that of the post-
PDT. Since the lesion had not reduced to the de-
sired 20% of the reduction in size, the response of
the lesion has been termed as NR.

4. Discussion

Premalignant lesions OLP and OL have common
occurrence among the populace and they have a fair
probability of transforming into malignant condi-
tions.26 The existing treatment modalities for OL
and OLP have their own limitations. For example,
topical corticosteroids which seem to be the most
reliable treatment for OLP are associated with se-
vere adverse e®ects. Oral PUVA therapy is one of

Fig. 5. Clinical photographs of OLP lesion (A1, B1, C1) before the treatment, (A2, B2, C2) and one week after the treatment and
(A3, B3, C3) during follow-up, respectively.
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the modalities widely considered to treat various
lesions. However, it su®ers from limitations of severe
nausea and potential to trigger malignancy at
higher doses.8 Similarly in the treatment of OL,
surgery is preferred. However, due to surgical exci-
sion of OL the rate of recurrence is as high as 35%.9

In this context, PDT has been considered as an al-
ternative and/or complementary modality to treat
various oral lesions.27

In most of the clinical trials on the PDT of oral
lesions, ALA-PpIX has been used as a PS. However,
the ALA-PpIX which is administered clears from
the skin and other regions by 48 h. This necessitates
that the patients must be protected from sun ex-
posure and other light to avoid unnecessary skin
photoallergy. In addition, ALA-PDT is regarded as
a painful therapy and ALA-PDT also su®ers from
deeper penetration of the oral mucosa.22 On the
other hand, MB has been used by the medical
community due to its ability to be orally adminis-
tered and its e±ciency to accumulate in tumors. It
has additional advantages of being an e±cient sin-
glet oxygen generator, good biocompatible nature
and has absorption in the therapeutic window re-
gion.24 Based on these, MB has also been considered
as PS especially in the PDT of oral lesions. How-
ever, still PDT of OLP and OL is not yet clinically,
optimized warranting further studies.

In the present study, attempt was made to treat
OLP using MB-PDT by delivering an optical dose
of 120 J/cm2 per sitting and the patients were
treated for 4 times with a total optical dose of 480 J/
cm2. We have obtained the mean reduction in the
size of the lesions during the follow-up as MB-PDT
is 2:2� 1:7 cm2, which corresponds to 73.3% of re-
duction in the size of the lesion. In a similar clinical
study conducted by Aghahosseini et al.,8 to treat
oral lesions using 5% MB and delivered an optical
dose of 120 J/cm2 to the target site in a single ex-
posure. They reported that an overall treatment
response is 42.8% of reduction in lesion size. The
improvement in the reduction of lesion size in our
study may be attributed to the delivery of dose in
multiple fractionations. It is also observed that
there is a continuous improvement of the lesions
from post-PDT to the follow-up. Similar result has
also been observed in the study reported by
Sadaksharam et al.,13 where they have also observed
a constant improvement during the di®erent follow-
ups. Further, it is found that there is a negative sign
score for 13 lesions and erosive lesions has shown

complete disappearance of the lesion (Table 2). It is
also observed that two of the erosive lesions have
changed tomild atrophic lesion during the post-PDT
condition due to MB-PDT [Figs. 3(B1) and 3(B2)].
Such post-treated conditions were also observed by
Aghahosseini et al.8 Since erosive OLP lesions are
associated with high risk of malignant transforma-
tion, even the change of erosive lesion to atrophic
nature during the post-PDT may be considered as
highly important. The mean pre-PDT symptom
score value of 2:5� 0:5 has come down to 0:4� 0:7
during follow-up, with a reduction mean of 2:1� 0:8.
This means 93.3% lesions showed negative symptom
scoring, indicating that MB-PDT has a potential to
provide excellent symptomatic relief in terms of re-
ducing the pain of OLP patients due to MB-PDT.
From the results of the present study, it is observed
that theMB-PDT of OLP has a signi¯cant bene¯cial
e®ect in the control of the main signs and symptoms
of OLP and has potential in the management of
OLP. Since OLP is notorious for relapse we did plan
for a six month follow-up for which few patients did
not report. However, we did not notice any recur-
rence for the patients who have reported.

Although data reported on the use of ALA-PpIX
on the PDT of OL, to our knowledge the PDT of
OL using MB is not yet reported. In this context,
attempts were also made to treat 13 OL lesions
using MB-PDT with a light dose of 120 J/cm2 per
sitting and the patients were treated twice a week
for six sittings. Further, the report of Chen et al.,6

has concluded that OL lesions respond better to
twice a week therapy than once in a week, in this
regard in the present work we have performed
MB-PDT twice a week for OL. In the present study
after the MB-PDT of OL, we have observed CR for
only one lesion. In other words, it has 7.69% of CR
in the 13 treated lesions. These results with in
contradiction with other similar studies like Kubler
et al.,22 where of the 12 treated lesions applied
with 20% ALA cream 5 lesions have responded
completely, which is 41.6% of CR. In other in-
stance, Sierón et al.,28 have obtained CR for 14 of
the 17 treated lesions with 10% ALA cream, which
is 82.3% of CR. This di®erence in the results may be
attributed to the di®erence in light source, PS and
mode of application of PS. In both the studies of
Kubler et al.,22 and Sierón et al.,28 they have ap-
plied the PS in the form of cream onto the surface
of the lesion, which has a better adhesive nature to
the lesion and restrain to saliva secretion.22

MB-PDT for the management of OLP and OL
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Although the present study shows that there is a
considerable amount of reduction in the size of le-
sion from a pre-PDT value of 3:1� 1:7 to a post-
PDT value of 2:3� 1:8, during the follow-up it is
observed as 2:6� 1:8 (Fig. 4 inset). This may be due
to the lesions that have started reiterating once the
PDT is over and it is also observed that few of the
partially responded lesions have shown similar size
during the follow-up also. Hence, it may be an in-
dication that the partially responded lesion has
greater probability to recur. However, one lesion
that has shown CR has not recurred during the
follow-up also, indicating MB-PDT may be e®ec-
tive. Hence, this argument may be concluded with
more number of samples and longer follow-ups and
usage of PS in cream form. Nevertheless, at present
it is evident that MB-PDT of OL may be e®ective in
the management of mild and smaller lesions under
the present treatment conditions.

5. Conclusion

In conclusion, among two oral lesions OLP and OL
treated using MB-PDT the treatment of OLP, due
to the delivery of light dose 480 J/cm2, exhibits
signi¯cant improvement in terms of reduction in the
lesion size, sign and symptom score. However OL,
even with increased light dose of 720 J/cm2 does not
respond adequately for MB-PDT. It is suggested
that the improvement in the therapeutic e±cacy of
MB-PDT may further be achieved if PDT is con-
sidered in conjunction with conventional therapies.
However, this study su®ers with a small number of
samples and short follow-ups. Hence, to support the
above results, large number of samples and long
follow-ups are needed.
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