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Abstract

Introduction: Oral lichen planus (OLP) is a mucocutaneous disease with uncertain etiology.
As the etiology is unknown standard treatment modalities are not available. The traditional
and common treatment relies on corticosteroids whether topical or systemic. In recent
years, development of lasers made a proper path to use this instrument for treatment of the
diseases which are refractory to conventional treatments. Previous studies in this field used
CO2, ND:YAG, Excimer and some wavelength of diode lasers for the treatment of different
types of lichen planus.

Case Report: In this study, we present an OLP case which is treated using 980 nm diode
laser. The result was measured by visual analogue scale (VAS) and clinical assessment; as a
result, symptoms including pain and soreness started to decrease within a week, and by the
end of a month completely subsided; the lesion disappeared totally as well. No recurrence
was observed after a month and no side-effect was reported.

Conclusion: 980 nm diode laser can be successfully used for treatment of patients with
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OLP.

Introduction

Lichen planus is considered as an autoimmune, chronic,
mucocutaneous disease which can affect the skin, genital
mucosa, nails, scalp and oral mucosa.! In the oral cavity, it
is located mostly on the buccal mucosa, tongue, and gin-
giva. Approximately half of the patients with oral lichen
planus (OLP) have skin lesions as well.? No definite etiol-
ogy has been found but it may be due to viral infections,
stress or collagen disease.’ Drug-related oral lesions are
not common, yet if medically possible, adjusting probable
related drugs like antihypertensives (e.g. ACE inhibitors),
oral hypoglycaemics (e.g. tolbutamide), non-steroidal an-
ti-inflammatory drugs, second line anti-arthritics (gold;
penicillamine), xanthine oxidase inhibitors (allopuri-
nol), psychoactive drugs (e.g. tricyclic antidepressants) is
recommended.*

Notably, OLP is diagnosed in middle-aged women with
1.5 women/men ratio.” OLP is defined with white stria-
tions (Wickham’s striae), erythema, erosions, and white
papules. There are 2 methods for diagnosis; clinical ex-
amination alone or along with histopathological tests.'
Approximately 1%-2% of the population have OLP and
besides the classic occurrence of lesions, other com-
plications like increased incidence of Candida albicans
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infection and squamous cell carcinoma are probable.®
The chance of transformation to malignancy is less than
1% and the highest chance of occurrence concerns the
tongue.’

Lichen planus may last for many years and even lifetime.?
There is no curative treatment for OLP and most treat-
ments are symptomatic.” The treatment plan for OLP
can be surgical or non-surgical depending on patients
and clinician choices.® It is speculated that removing big
amalgam restorations and dental plaque control may help
reducing irritating symptoms of OLP, in particular with
gingival involvement.'*!! Standard treatment line is not
available for lichen planus but some therapeutic modal-
ities have been recommended.

One of the non-surgical choices is corticosteroids; their
effectiveness is proved in healing the erosive lesions but
they do not have efficacy on reticular, popular or plaque-
like lesions. Corticosteroids help reduce inflammatory
signs but may promote adverse side-effect of Candida
overgrowth as well. As lesions are diffuse, conventional
surgeries do not give appropriate results, hence, cryother-
apy, cauterization and recently laser surgeries are recom-
mended as alternatives.'***

Studies in recent years demonstrated controversies in
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use of lasers in dentistry, however, lichen planus lesions
showed acceptable responses to laser therapy. Different
types of lasers with different wavelengths have been uti-
lized in the treatment of OLP. In a study by Agha-Hosseini
et al, the efficacy of low-intensity and CO, laser was eval-
uated; both lasers had a remarkable effect on pain, size of
lesions and also clinical response." Another study which
focused on oral mucosal lesions showed that eodymi-
um-doped yttrium aluminium garnet (ND:YAG) and
CO, lasers both can have satisfactory results on treating
benign intraoral lesions as both lasers could reduce pain,
be site-specific, minimally invasive, and omit post-surgi-
cal sutures."” Patients who were treated by low level laser
therapy (LLLT) with wavelength of 970 nm reported ac-
ceptable results as well in a short follow-up study.'® Despite
success of some lasers in treatment of mucocutaneous
lesions, the efficacy of diode lasers is not fully evaluated
yet; diode lasers have major advantages over others, such
as easy to use design due to small size; this feature lets it
come in handy in many dentistry fields, also new devel-
opments made it possible to transmit the beam through
fiberoptics in this type of lasers so diode lasers have the
capability to be applied in different sites.”” Among differ-
ent wavelentghs, the 980 nm diode lasers have demon-
strated acceptable hemostasis and coagulation features.
Good wound healing, lack of swelling, bleeding, pain and
scar tissue formation after soft tissue surgeries are other
advantages named for diode lasers. The number of ran-
domized clinical trials are rare up to this date and most
studies are conducted as case presentations which seem
to be mandatory prior to clinical studies with large num-
ber of samples. In this case study, 980 nm diode laser was
used due to the aforementioned advantages for treatment
of OLP refractory to conventional treatment in order to
evaluate its efficacy.

Case Presentation

A 46 years old female patient with complaint of pain and
soreness on the corner of the left buccal mucosa and an-
terior maxillary gingiva referred to the dental office. The
patient reported no remarkable medical history. In the ex-
amination of the oral cavity, plaque-like lesion with kera-
totic striae (Wickham’s striae) was found on the left buc-
cal mucosa, also mild to severe gingivitis and erythem-
atous lesion was seen on the maxillary gingiva (Figures
1 and 2); xerostomia due to lack of sufficient saliva was
obvious."” These signs and symptoms raised suspension
that the lesion might be OLP.

Nothing special was found in the conventional hemato-
logical and biochemistry tests, therefore incisional biopsy
was performed under local anesthesia from the left buc-
cal mucosa and two samples with an approximate size of
5x3x3 mm were obtained. The histopathological investi-
gation confirmed the diagnosis of OLP.

The patient was prescribed Nystatin drops, chlorhexidine,
and triamcinolone ointment. But after 2 months of treat-
ment, no recovery was seen in signs and symptoms. After
this period, the patient was referred to a private office to

Figure 1. Mild Gingivitis Accompanied by Erosive Lesion on the
Maxillary Gingiva.

Figure 2. Wickham’s Striae one Left Buccal Mucosa.

begin laser therapy. The patient was asked to stop taking
drugs for three months so that the effect of laser therapy
could be evaluated. Firstly the 980 nm diode laser (Wis-
er, Doctor Smile, Italy) was used for photobiomodulation
(PBM), (0.3 W, 6 ], 20 seconds, continuous wavelength
(CW) mode, energy density of 6 J/cm?), after 4 sessions
and with slight decrease of pain and soreness the setting
changed to 0.2 W, 4 J, 20 seconds, CW, energy density of
4 J/cm?; then the treatment continued up to 10 sessions
(3 sessions in a week); as a result, the patient was satisfied
and declared no pain and soreness, also, the saliva showed
significant increase (Figure 3).

The surgical phase was again performed using 980 nm
diode laser (1 W, CW), the tip was initiated and was in
contact with soft tissue. The field of study was subjected
to inferior alveolar nerve block anesthesia and all person-
nel and the patient wore protective glasses.

The visual analogue scale (VAS) was used to measure the

Figure 3. Applying 980 nm diode laser on the buccal mucosa
lesion.
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Table 1. Assessment of Pain Before and After Treatment by VAS Score

Elapsed-time Before treatment 48 houras

First week First month

VAS score 80% 70%

50% 0%

efficieny of the treatment and severity of the symptoms;
the score of this scale varies from 0 (no pain) to 10 (max-
imum pain) (Table 1).*

As a result of the surgery, the lesion began to disappear in
a week. The 1-month follow-up showed no sign of recur-
rence (Figure 4).

Discussion

The definitive etiology for OLP is still unknown, but some
studies related the occurrence to T-cell mediated immune
response and other considered psychosomatic disorders
triggered by anxiety.”®*' There is no standard treatment
protocol for OLP and different types of OLP, need dif-
ferent treatment. The traditional method relies on us-
ing steroids drugs either topical or systemic?; selective
corticosteroids treatments help to manage lymphocyte.
Non-steroidal inflammatory drugs can be used as alter-
natives but with less efficacy.”? OLP does not seem to as-
sociate with systemic disease, drugs, smoking or heredity;
the prevalence of C. albicans is rare as well, however, some
useful effects of antifungal drugs have been reported in
controlling the symptoms.*

When OLP is refractory to conventional treatment and
long-lasting lesions have been formed, surgery can be
considered as a treatment option. The new modalities of
surgeries are based on laser therapy.

The early and traditional use of laser belongs to CO,
which had acceptable clinical results, could relieve symp-
toms immediately and long-term follow-ups showed re-
markable results as well.* Further investigation showed
that low-intensity laser therapy (LILT) and CO, both can
be beneficial in relieving symptoms; LILT even showed
better results in short-term observations."

Another study focused on ND:YAG and CO, laser simul-
taneously, and clarified that both lasers can be effective
in the treatment of mucocutaneous intraoral lesions with
minimal post-operative pain. The advantages were being
conservative, site-specific, minimally invasive and omit-
ting sutures after surgery.'* Other studies which used low-
dose 308 nm Excimer laser for treatment of the symptom-
atic and erosive OLP had acceptable results as well, even
with poor response of some patients during 18 months
follow-up. The outcome of treatment suggested this type
of laser in treatment of erosive OLP.*

In this case study, diode laser was used due to unique
advantages in comparison with other devices; the wave-
lengths of diode lasers are the 810-980 nm range, where
they can be better absorbed by soft tissue rather than
hard tissues like bone.” Based on wavelength, penetra-
tion depth can be 2 mm to 3 mm (this depth can cover
subepithelial tissue as well). With the use of fiberoptics to
transmit radiations, it can be applied to different sites, and

Figure 4. Appearance of the Lesion Just After the Surgery (A), After
48 Hours of the Surgery (B) and 1 Week After the Surgery (C).

is equipped with small heads that enhance maneuvers of
clinicians. The radiation can be set to pulse or continuous
modes.” Deeper incisions can be achieved by diode laser
in comparison with CO, and ND:YAG lasers even with
fewer movements. The clean cut and perfect coagulation
ability alongside with hemostasis are remarkable in diode
lasers, this type of lasers also bring bloodless surgeries
with minimal swelling, scarring, and pain.?**

Besides these features, diode lasers can destroy the epithe-
lium alongside underlying connective tissue, (other lasers
can denature proteins as well but do not affect connective
tissue); because of denaturation of proteins, white spots
are seen in surgical sites which play a role as a layer that
can control pain and decrease chance of infection; this
feature leads to a better healing.***!

In a study by Jajarm et al, 630 nm diode laser was used for
LILT, the result showed LILT was as effective as topical
corticosteroids with fewer side-effects. Pain score, lesion
severity, and appearance were reduced in both groups.
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Based on the findings mentioned, LILT could be an ap-
propriate alternative for treatment of erosive-atrophic
OLP*?

With all these advantages some precautions must be con-
sidered in using diode lasers. In a retrospective in vivo
study by Angiero, 808 nm diode laser did not achieve ac-
ceptable results for excisions of lesions under 3 mm due to
serious thermal damages and biopsies could not be made,
but the laser proved to be a valid therapeutic instrument
for lesions larger than 5 mm.*

Soleiman et al evaluated the efficacy of 980 nm diode la-
ser in the treatment of OLP, the results were remarkable,
no serious side-effect was reported and recurrence was
recorded in 3 out of 25 patients only. So the method was
suggested as an appropriate alternative for local and sys-
temic treatment using drugs.*

In this study, a 980 nm diode laser was applied on buccal
mucosa, firstly to improve pain and soreness using low-in-
tensity setting; then after this phase the laser was used to
do the surgery, the result was satisfying. At 48 hours’ fol-
low-up, reduction in size was obvious, after one week the
lesion disappeared totally, at one month follow-up no sign
of recurrence was seen. A case-series study in which, 970
nm diode laser was used to perform LLLT almost present-
ed the same results but the initial improvement was seen
after 2 weeks,'® whereas in the present study significant
changes were obvious within a week.

This study showed successful use of 980 nm diode laser for
treating an OLP patient; further investigations with large
number of patients and longer follow-ups are needed to
approve this method as a standard clinical treatment.
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