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Abstract

Oral lichen planus (OLP), a chronic inflammatory
disease with pathognomonic feature of bilateral white
striations, plaques or papules on buccal mucosa, gingiva
and tongue. Topical corticosteroids promote healing of
erosive lichen planus but their role is limited in other
types of lichen planus. Diode lasers offers great benefits
over many other lasers because of their small size
compared to other types of laser. With this background,
a split mouth interventional study comparing the
efficacy of Diode laser (980 nm) [Test Group] versus
topical corticosteroids (Triamcinolone acetonide 0.01%
with orabase) [Control group] for the management of
OLP in 08 patients. Assessment was done using the RAE
Index and VAS Scoring. 3 months (90 days) Post-

operative follow up was done for all patients.

Result: Test group showed complete resolution of the
cases using diode laser as management, whereas 50%
resolution was seen in the control group using topical
corticosteroids as line of treatment.
Conclusion: Use of Diode laser proved to be beneficial
for the management of OLP which showed high degree
of patient acceptance and complete resolution of
symptoms. On the other hand.
Keywords: 980nm Diode Laser, Oral Lichen Planus,
wickham’s striae, Topical Corticosteroids, RAE scoring,
VAS scoring.
1. Introduction

Oral lichen planus (OLP) is an auto-immune
disease which is characterised by appearance of bilateral

white striations called wickham’s striae seen on buccal

mucosa. Other features like papules, plaque, blisters,
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erosion, erythematous lesions are seen on tongue, lips,
gingiva and palate. Prevalence of extra oral lesions, 50%
may present on skin, which resolve in 1-2 years whereas
the oral lesions may persist for 20 years or more.[1]

Epidemiologically, 1-2 % of the general adult
population is affected with OLP with increased
predilection towards females with female to male ratio
being 1.4:1. The most common complication of OLP is
recurrence along with super-infection with Candida.
Malignant transformation has been documented mostly
seen in erosive and atrophic type of OLP.[2]

Etiology of OLP is still unknown but factors like
diabetes mellitus [3], viral infections, collagen disease
and emotional stress [4] are associated as causative or
precipitating factors. OLP being an autoimmune disease
shows the apoptosis of the basal cells of oral epithelium
due to T - cell mediated auto-toxic CD8+ T cells.
Histological picture shows predominance of T cell
infiltration in the epithelium and surrounding connective
tissue which are activated by CD8+ lymphocytes.[5]
Pathogenesis of OLP is supported by various features of
autoimminity like onset in adult, chronicity, predilection
for females association with other autoimmune disease
like myasthenia gravis, ulcerative colitis, alopecia areata,
lichen  sclerosus, primary  biliary  cirrhosis,
dermatomyositis, morphea and vitiligo.

In OLP, there is an increase in immune
suppressor activity along with excessive presence of
autocytotoxic T-Lymphocyte clones in which the Lichen
Planus antigen may be expressed due to contact
allergens from tooth pastes and dental restorative
materials (contact hypersensitivity reaction), mechanical
trauma (Koebner phenomenon), drugs (lichenoid drug
reactions) and viral infection [6]

There is no definitive protocol for the

management of OLP, but various modalities have been
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proposed and tried in the literature.[7] Gold standard for
treating oral lichen Planus is topical corticosteroids.
Various other modalities have been tried like use of
systemic drugs, surgical removal of the lesion using
scalpel, Cryotherapy and cauterization. [8]

Role of topical corticosteroids is to promote
healing in the erosive areas of the lesion, with limited
action on papular or plaque, reticular like changes of
lichen planus [9]. Aim of using corticosteroids is to
decrease the inflammation and submucosal lymphatic
[10] but

adrenocortical suppression are some of the side-effects

infiltrate candida overgrowth or even
which are documented and may limit its usage [11].

Recently, Lasers have been introduced for
management of OLP. Diode lasers, CO, lasers, low level
laser therapy have been the newer modalities with good
results. Diode lasers have shown efficacious results over
many other lasers because of its penetration and tissue
interaction. Mode of delivery in diode laser is an added
advantage over other lasers as it uses ‘fibreoptic cable’
which makes it flexible and increases its reach to
different areas [12]. Specifically, while using the diode
laser at the wavelength 980nm, the optical penetration
depth seems to be smaller than the depth of penetration
of 1064 nm of Nd:YAG laser and higher than that of
CO,. This physical benefit can be used effectively in the
ablation and coagulation of superficial and interstitial
lesions [13].
2. Materials and Methods

The study being a randomised split mouth
design , allocation of the site to test and control was
done using computerized random block allocation
method where left and right side was assigned to the test
group. Total number of subjects were eight with mean
age of 43.2 years, which included 6 females and 2 males

with oral lichen planus were enrolled in this study. Study
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period was of 3 months. Patients incorporated into the
study had bilateral white non scrapable lesion (Fig. 1la &
Fig. 1b). Pregnant women, smokers were excluded from

the study.

Fig. 1a

Fig. 1b
2.1 Histopathologic examination

Biopsy  specimens were obtained  for
histopathologic confirmation of the lesion before
including the subject into the study. Specimens were
fixed in 10% buffered formalin and embedded in
paraffin. These sections were stained with hematoxylin
and eosin dye(Fig.lc & Fig. 1d). On histological
examination, pathognomonic features of lichen planus

were seen and reported.(Fig. 1e & Fig. 1f)

Fig. le

2.2 Clinical assessment and Scoring
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1. RAE scoring for the size and dimension of
the lesion preoperatively and post-
operatively to assess the initial size of the
lesion and resolution of the lesion, post
management .

2. VAS scoring immediate post operatively
and after 90 days (3 months) to assess the
pain and discomfort following the different

protocols.

2.3 Procedure of Diode laser application (Test
group/ Group A)

In the test group, 980nm diode laser was used to
treat the lesion. (Fig. 2a) The procedure was carried out
under field block infiltration local anaesthesia. Safety
precautions were taken while using laser. Standard
safety precautions as advised by the manufacturer were
strictly followed during the entire procedure.

The Diode laser was calibrated and measured to
the desired power. Activation of the laser was done
using a pigmented articulating paper. The diseased tissue
was marked with 1-1.5 mm of healthy surrounding tissue
to be ablated with diode laser at a setting of 2 watts.
(Fig. 2b) The lesion was ablated until the site/lesion
color changes to white i.e. photocoagulation was
completed with bleeding spots. (Fig. 2c)
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Fig. 3a Fig. 3b
3. Results

Eight subjects who were enrolled on this split

Fig. 2¢c
Post-surgical instructions included instruction of

application of topical lignocaine for comfort of the

. — . . mouth study received both steroid as well as laser
patient and application of ice at the lesion prevents y

treatment. Total number of sites being 16. The
severe edema.

24 Procedure of Topical corticosteroid application demographic distribution showed 2 males and 6 females,

(Control group / Group B) average age being 43.2 years. (Table 1).

. . Characterstic Control Group Test Group Total
In the control group, patients were advised to
. . . . . . No. of subjects 8 8 8 (16 sites)
apply topical corticosteroid (triamcinolone acetonide
Mean Age(yrs) 43.2 43.2 43.2

0.01% with orabase) on the lesion three times a day for 3
weeks. (Fig. 2d & Fig. 2e) Sex 2/6 2/6 2/6

(males/females)
.M :
AT
&

Table 1 — Demographic data of the patients

There was no postoperative bleeding or scar
formation and the lased area was always soft on
palpation.

During the three months follow up out of the 8
Fig. 2d patients treated by Diode laser 980nm, none of the
subjects complained from recurrence, whereas sites
treated with topical steroid showed delayed healing.

REA index is used specifically for evaluating the

Fig. 2e OLP lesion on the bases of the type of lesion involved

and its dimensions. In this study the REA index was
2.5 Follow up

. . used pre-operatively and post operatively to see the
Patients were subjected to follow up for 3 pre-op y P P y

. recurrence, if any in both the modalities. On evaluation,
months and recalled for assessment of the lesion and

. . . at baseline the REA scoring of 8 subjects with 16 site (8
recurrence if any. (Fig. 3a & Fig. 3b) g J (

test group and 8 control group) was 5, post operatively,

RAE scoring in test group was 0 inferring complete

resolution of the lesion whereas mean RAE scoring in
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control group was 3 showing reduction of the lesion but
not complete resolution. (Table 2)

Reticular-Atrophic-Erosive Scoring Index

1 2 3 4 5 6 7 8
WPost op - Group B W90 days - Group B =Post Op- Group A =90 days - Group A

Table 2 — RAE Scoring Index

Subjective evaluation of patients was done using
VAS index. At baseline the VAS scoring was same for
both the group as the study is split mouth but post
operatively, after laser ablations the VAS scoring
increased to mean VAS scoring of 4 but reduced after 3-
4 days, due to the formation of pseudo membrane over
the irradiated area in test group. In control group the
post-operative VAS scoring also showed reduction from
the baseline.

After 3 months of follow-up, the VAS scoring
showed marked reduction in test group as compared to
control group. In Control group, mean VAS scoring of 4
whereas the test group showed mean VAS scoring of 2
after 90 days. (Table 3)

Post op - Group A

90 days - Group A

Post Op- Group B
[ ™90 days - Group B

Linear (Post op -
Group A)
Linear (90 days -
Group A)

LLLLRLL

CASES

Table 3 — VAS Score
Inter group comparison of VAS and RAE index

were done using paired t-test using SPSS 20.0 Complete
resolution of the cases in test group using diode laser as

management, whereas 50% resolution was seen in the
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control group using topical corticosteroids as line of
treatment. Statistical significance was seen in test group
in both the indices where the p-value being < 0.05
(Table 4)

No. of Patients P- P-
Group (after 90 days) value value

Asymptomatic Symptomatic Mean Mean RAE VAS RAE
VAS

Diode 2 0
LASER 0.004* 0.003*

Topical 4 4
Steroids
TOTAL *Statistically significant

Table 4 — Inter group comparison of VAS and RAE
index
4. Discussion

Lichen planus is a relatively common dermatosis
that occurs on skin and oral mucous membrane [16]. The
etiology of the disease is unknown, some authors state
that it is a psychosomatic disorder caused by anxiety or
stress and modified by other factors [17].

Steroids have been the drugs of choice in the
management of this disease whether topical or systemic
[18]. Prolong use of steroids have their own side effects
and hazards, which are well documented [8]. As an
alternative to steroid therapy, Nonsteroidal anti-
inflammatory drugs have been also used but results show
less efficacy and benefits. As a mode of treatment,
Surgical excision was also tried in cases with erosive
lesions. [19]. In addition, the latest modality used for
management of OLP is the laser. [8].

Present study tried to assess the results of new
modality for management of OLP. Major role in the
pathogenesis of OLP is of cell mediated immunity to
secondary antigenic changes in oral mucous membrane.
Modified keratinocyte surface antigens are the primary
targets for cytotoxic cellular response, where most cells
and antigen-presenting langerhans cells seem to be the
by key cellular elements in lesion progress. The T cells

kill target cells either by synthesis and extra cellular
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release of cytotoxic proteins as perforin and granzymes ,
producing pores in the target cell membrane and Killing
the cell by osmotic lysis or by stimulating the target
cell, through mechanisms that are not well understood to
undergo apoptosis. After killing, the activated T cells
uncouple from its target, but remain active and can kill
again [20].

Although corticosteroids are known to reduce
the submucosal lymphocytic infiltrate and reduce the
inflammatory reaction [10], large number of cases with
recurrence is recorded after cessation of the use of the
topical steroid which is because the inability to remove
the causative factor/antigen present in the epithelium. To
overcome this shortcoming, modalities proving removal
of epithelial cells that show signs of apoptosis and
liquefactive necrosis from the site of the lesion,
destroying  keratinocyte  surface  antigens  and
autoantibodies as basal cell cytoplasmic autoantibodies
and reduce the submucosal lymphocytic infiltrate should
be considered as a formative line of management [21].

Topical Corticosteroids are considered the gold
standard for the management of OLP which decrease the
signs only by modifying of the humoral immunity
without removal of the causative factors. Surgical
ablation of affected areas may be effective where the
lesion is small and localized but in case of extensive
lesions, it is very difficult due to the high possibility of
reoccurrence of the lesion.

Diode laser at 980nm possesses a power of
penetration upto 1.5mm deep [22]. Rise temperature
between 50 to 100 degree will cause protein denaturation
[23]. The sign of protein denaturation is the blanching of
the ablated mucosa.

The immune reaction components present in the
range of the depth of penetration of the beam are

denaturated due to the ablation of the epithelium and part
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of connective tissue.[24] Ablated area act a biological
barrier which provides comfort to the patient by isolating
the lesion from any thermal or chemical insults, prevents
any infection of the area due to the presence of pseudo
membrane and prevents the risk of secondary infection.
Ice packs were advised post operatively at the ablated
area. Two subjects (8%) reported with edema due to
non-compliance to the post-operative instruction in the
first week which resolved later on. [25]

Use of 980nm Diode laser for management of
OLP proves to be a safe and easy modality. Other
advantages being its use in outpatient clinic under local
anesthesia having high patient compliance. This
satisfied  the suffered

modality patients  who

psychologically from the long treatment by
corticosteroids and the fear and suffering from their side
effects.
5. Conclusion

OLP being an autoimmune disease where
complete cure of the disease is not possible but,
complete resolution of the clinical signs and symptoms
can be achieved. 980nm Diode laser has shown superior
results with complete clinical resolution of the lesion
along with better patient compliance. Thus, providing a
good alternative in management of OLP. A marked
clinical improvement along with high degree of patient
acceptance was observed while using Laser which makes
if a Dbetter choice over conventional topical
corticosteroids.
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