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Abstract

The present study was conducted on 25 patients suffering
from persistent oral lichen planus (OLP). The cases were selected
from the out patient clinic of the National Institute of Laser-
Enhanced Sciences, Cairo University. OLP was diagnosed
clinically and histologically. Patients were advised to stop any
medications for treatment of OLP three months before laser
treatment. Patients were treated by diode laser (980 nm) at the
affected areas of oral mucous membrane with defocused mode
until blanching of the treated area. Patients were followed up three
days, one, two and four weeks after treatment to assess healing
process and any postoperative complications. Patients were
examined after six months for recurrence. No serious
complications were recorded, apart from slight edema and pain.
Complete healing occurred after the second week. After six months
follow up, recurrence occurred only in three patients (12%). Diode
laser (980nm) provides a marked clinical improvement without the
need for neither local nor systemic treatment.

Introduction

Oral lichen planus (OLP) is a chronic inflammatory disease
that causes bilateral white striations, papules, or plaques on buccal
mucosa, tongue, and gingiva. Erythematic, erosions and blisters
may or may not be present. About 50% of patients who have oral
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lichen planus also have skin lesions. Skin lesions in LP usually
resolve within 1-2 years where in OLP it persists for 20 years or
more [1].

OLP affects approximately 1-2 % of the general adult
population, all races can be affected and the female to male ratio is
1.4:1.

Complications of OLP include recurrence, super infection
with candida albicans, and increase risk of oral squamous cell
carcinoma, specially in atrophic and erosive lesions[2].

The definite etiology of LP is still unknown, but it may be
associated with other systemic diseases such as Diabetes Mellitus
[3], Collagen disease, viral infections and emotional stress [4].

Current data suggest that OLP isa T - cell mediated
autoimmune disease in which autotoxic CD8+ T cells trigger
apoptosis of the oral epithelial cells. The lymphocytic infiltrate in
OLP is composed of T cells almost exclusively, and most T cells in
the epithelium and adjacent to the damaged basal keratinocytes are
activated CD8+ lymphocytes [5].

The lichen planus antigen is unknown although, it may be a
self-peptide, and in this case, lichen planus would be a true
autoimmune disease.

The role of autoimmunity in the pathogenesis is supported by
many autoimmune features of OLP, including its chronicity, onset
in adult, predilection for females, association with other
autoimmune disease like alopecia areata, dermatomyeositis, lichen
sclerosus, morphea, myasthenia gravis, primary biliary cirrhosis,
ulcerative colitis and vitiligo.

There is a depressed immune suppressor activity in patients
with OLP and autocytotoxic T-cell clones in LP lesions .The
expression of the LP antigen may be induced by drugs (lichenoid
drug reactions), contact allergens in dental restorative materials and
tooth pastes (contact hypersensitivity reaction), mechanical trauma
(Koebner phenomenon), and viral infection [6]

Although no curative therapy exists, a large number of
placebo and different therapeutic modalities have been examined
for treatment of lichen planus [7]. Lesions are usually too diffuse
for surgical removal; surgical excision has a place in treatment of
long standing erosive lesions. Cryotherapy and cauterization have
been used also as an alternative to the ordinary surgical removal.

[8]

Topical Corticosteroids promote healing of erosive areas, but
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do not eliminate reticular, papular or plaque like changes of lichen
planus [9].

Corticosteroids are used to reduce the submucosal lymphatic
infiltrate and reduce inflammatory signs [10] but at the same time
adverse side effects associated with steroids as candida overgrowth
or even adrenocortical suppression may reduce its usage to
minimum [11].

Recently, there has been much excitement and controversy
over the use of laser in medicine. Diode lasers provide great
benefits over many other lasers because of its small size
comparable to other types of laser. Diode laser also provides a wide
range of spectrum that may be used in many medical fields ranging
from physiotherapy, photodynamic therapy and surgical uses.
Another important privilege of Diode laser, that it is transmitted
through fibroptics so it can be used in different locations [12].

Especially at the wavelength 980nm, the optical penetration
depth seems to be smaller than the depth of penetration of 1.064
nm and higher than that of CO2. This physical benefit can be used
effectively in the coagulation of superficial and interstitial lesions
[13].

Patients and methods

Twenty-five patients aged 44-62 years (16 females and 9 males)
with oral symptomatic lichen planus were enrolled in this study.
Patients under any treatment were advised to stop treatment for at
least 3 months before laser treatment. Women of childbearing age
were excluded. Biopsies were taken before treatment as well as
after complete healing.

Procedure of Diode laser application

The site of the lesion was subjected to field block infiltration local
anesthesia. The patient was advised to wear special eyeglasses for
protection. All the staff wore the special glass goggles.

The Diode laser is calibrated and measured to the desired power.
The irradiated leasional area was selected by the aid of aiming pilot
laser beam then was irradiated by 8-watt diode laser. The lesion
was irradiated until the area changed to white color i.e.
photocoagulation was completed.

After surgery, the patients were instructed to put a piece of ice on
the lesion to prevent severe edema. Patients were advised to use
Oracure® gel postoperatively.
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Subijective sensation scoring:

All cases were examined after 3 days, one, two and four weeks
after laser irradiation using a visual analogue score (V.A.S.) [14].
Postoperative complications such as pain, bleeding, swelling, and
functional disorders were graded from 0-10 according to the
following

1-2 No postoperative complications.

3-5 mild postoperative complications.

5-7 moderate postoperative complications.

7-10 severe post operative complications.

Signs and symptoms of the lesions were recorded with
subjective evaluation scale according to Gorsky and Raviv 1992
(Table 1) [15]

Table 1. Subjective evaluation of treatment

Stage Subjective evaluation of treatment

4 90%-100% remission of signs and symptoms.
3 70%-80% benefit.

2 50% benefit.

1 30%-50% improvement.

0 Little improvement or no change.

-1 Deterioration.

Histopathologic examination

Biopsy specimens were taken for histopathologic confirmation of
the lesion before laser treatment. Specimens were fixed in 10%
buffered formalin and embedded in paraffin. These sections were
stained with hematoxylin and eosin.

-4 -



Egyptian Dermatology Online Journal Vol. 1 No 1:3, June 2005

Follow up

Patients were subjected to follow up for another 6 months one, two
and four of recurrence.

Results

Of the 25 patients, two patients (8%) complained of moderate
pain during the first 3 days following laser irradiation while the rest
of the patients (92%) complained from mild pain. The pain
disappeared by the end of the first week (Table 2).

Edema occurred in all cases; after three days edema in the
cheek was mild in 6 patients (24%), moderate in 12 patients (48%)
and severe in 7 patients (28%). About 90% of severe edema
occurred in patients who did not follow instructions after laser
treatment. By the end of the first week edema was absent in 28%,
mild in 48%, moderate in 16% and severe in 8% of cases. By the
end of the second week, no sings of edema were detected or
complained of by the patients (Table 3).

Functional disorders occurred in some patients and were
mainly in direct relation to the degree of pain and edema. In the
first three days 8 patients (32%) suffered mild, 12 patients (48%)
suffered moderate and 5 patients (20%) suffered sever functional
limitations. After one week, with improvement of degree of pain
and edema, 4 patients (16%) showed return to normal functions
with no limitations that were mild in 15 (60%), moderate in 4
(16%) and severe in 2 (8%) patients. All the functions returned to
normal at the end of the second week (Table 4).

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

On subjective evaluation of clinical complications, according
to (table 1), sixteen patients (64%) showed stage 4, four patients
(16%) stage 3, three patients (12%) stage 2 and two patients (8%)
showed no improvement (stage 1).

During the six months follow up out of the 25 patients treated
by Diode laser 980nm, three patients (12%) complained from
recurrence that occurred after three months in 1 case and four
months in 2 cases. No recurrence detected in the rest of cases.
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Table 2. Statistical study of VAS of postoperative pain

3 days 1 week 2 weeks 4 weeks
. - M MO - M MO - M MO
Pain s s s - M MO S
No. of 25 - - 25 - -
patients 23 2 - - - 25 - - -

-=no, M=mild , MO = moderate , S = severe .

Table 3. Statistical study of VAS of postoperative edema

3 days 1 week 2 weeks 4 weeks
Edema - M MO S 'SMMO 'SMMO - M MO S
No. of 7 12 4
s | - 6 12 7 25- - - 25 - - -

-=no, M= mild , MO = moderate , S = severe

Table 4. Statistical study of VAS of postoperative
functional disturbance

3 days 1week 2 weeks 4 weeks
Functional -M MO - M MO
. -M MO S -M MO S
disturbance S S
No. of 415 4 25 - -
patients -4 2 b g - 25 - - -

-=no, M= mild , MO = moderate , S = severe
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Figure 1 Figure 2

1: Cheek lesion before treatment; 2: Immediately after Diode
laser treatment.

Figure3

3: Two weeks after operation.

Figure 4 Figure 5

4: H & E section from the lesion before treatment;
5: H & E section from the lesion after treatment.
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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 [17].

Steroids have been the drugs of choice in the treatment of this
disease whether topical or systemic [18]. Their hazards, side effects
and contraindications are well known [8]. Nonsteroidal anti-
inflammatory drugs have been also used as an alternative to
corticosteroids but with less beneficial results in addition to their
known side effects.

Surgical excision also has a place in the treatment of some
cases as long standing erosive lesions [19]. In addition, CO2 laser
has been used for treatment of OLP [8].

We tried to find out a new modality for management of OLP
cases with minimum side effects .For superior control of the
disease, pathogenesis of OLP should be taken into consideration.
Cell mediated immunity to secondary antigenic changes in oral
mucous membrane is thought to play a major role in its
pathogenesis. 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 the target cell
either by synthesis and extra cellular release of cytotoxic proteins
as perforin and granzymes , producing pores in the target cell
membrane and so Kill 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 disengage
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], it
suppresses the immune reaction without removal of the causative
factor that may cause the usual exacerbation on dose reduction.
The best treatment should fulfill certain criteria as removal of
epithelial cells that show signs of apoptosis and liquefactive
necrosis from the site of the lesion, destroy keratinocyte surface
antigens and autoantibodies as basal cell cytoplasmic
autoantibodies and reduce the submucosal lymphocytic infiltrate

[21].

Corticosteroids, which are considered the most famous
treatment, decrease the sings only by inhibition of the humoral
immunity without removal of the causative factors. Surgical
removal of some affected areas may be effective where the lesion

-8-



Egyptian Dermatology Online Journal Vol. 1 No 1:3, June 2005

is small and localized but in case of big lesions, it is very difficult
specially with the very high possibility of occurrence in other sites.

CO2 laser is considered as one of the earliest lasers used in
medical field [22]. The target of CO2 laser is water [23], and has a
low power of penetration that reaches about 0.05 mm [24]. It acts
only superficially and removes the superficial layers of the affected
area. The deeper layer of subepithelial connective tissue and
lymphocytic layer cannot be reached by laser beam. In case of
redeposition of surface antigen on the new formed surface
epithelium, activated T-lymphocytes are ready to destroy their
target. CO2 laser leaves a row connective tissue surface that may
be the cause of prominent postoperative pain.

Diode laser 980nm that possesses a deeper power of
penetration reaching about 1.5mm [25]. Application of diode 980
in 8w power in defocused continuous mode will rise temperature of
affected tissues to above 50 degree and less than 100 degree; this
temperature will cause protein denaturation [26]. The sign of
protein denaturation is the blanching of the treated mucosa.

Denaturation of protein at the affected area means destruction
of the diseased epithelium with its surface antigen. In addition, all
the immune reaction components present in the range of diode laser
treatment, as antigen antibodies, cytotoxic proteins and
subepithelial lymphocytes, are all denaturated due to its deeper
penetration.

Denaturated protein acts as a dressing layer for the treatment
site that may decrease pain, in comparison with CO2 laser, and
enhance healing with less risk of secondary infection.

Due to sealing of blood and lymph vessels, ice packs should
be applied to the treated area, and in two patients (8%) who did not
follow instructions, severe edema persisted until the end of the first
week.

The technique is very easy, fast, and safe. It could be done in
outpatient clinic with local anesthesia. This modality satisfied the
patients who suffered psychologically from the long treatment by
corticosteroids and the fear and suffering from their side effects.

In conclusion, Diode laser 980nm provides an alternative
technique for treatment of OLP with marked clinical improvement
as well as high degree of patient acceptance for this new modality
of treatment.
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