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A Clinical Investigation of the Management of Oral Lichen
Planus with C02 Laser Surgery

By H.S. LOH, F.D.S.R.C.P.S., B.D.S.

ABSTRACT

Ten patients with an established histologie diagnosis of lichen planus on various sites of the oral cavity were
treated with C02 laser therapy under local anesthesia. Power output of 5 W at continuous mode was applied to
vaporize the lesions. Eradication was achieved by aiming the laser in a moving criss-cross pattern with
defocused spatial overlap. Depth of removal was subepithelial. No suturing of the wound was done. Follow-up
occurred at intervals from 6 months to 4 years. The average length was about 3 years. Postlaser healing was
uneventful, with little pain, swelling, or bleeding. There was immediate relief in all patients of associated
burning sensations and a tolerance to hot and spicy foods. This symptomatic improvement lasted throughout
the follow-up. Reepithelialization produced little visible scarring, and the mucosa color and texture were close
to normal. Alterations in the immunologie status of the patients were implicated. Histologie rebiopsy in two
cases suggested significant improvement, normalization of the epithelium, and a reduction of the subepithelial
infiltrate. The C02 laser is effective in the immediate relief of symptoms and contributes to the clinical
improvement of oral lichen planus. Immunologie studies and long-term follow-up are suggested.

INTRODUCTION

Lichen planus is a mucocutaneous disease of unknown etiol-
ogy. It is often associated with autoimmunity. Current

evidence1 proposes a cell-mediated immunologie response to
an induced antigenic change in the mucosa. There is an in-
creased number of Langerhan's cells and a predominance of T
cells in the subepithelial infiltrate, with some B cells, plasma
cells, and colloid bodies.
A local study of 72 cases in Singapore2 suggested a 22%

exclusive involvement of the oral mucous membrane. Oral li-
chen planus may occur in any location but is most commonly
seen on the buccal mucosa. It is almost always bilateral. The
prevailing type is a reticular form. Other forms include papular,
atrophie, and ulcerative.
The clinical course of the condition is variable. In a prospec-

tive follow-up study by Thorn et al. ,3 complete remission was

observed in 17% of the sample with review periods of 7.5
years. Reticular lesions showed a short-term course, whereas
atrophie lesions seemed persistent. Generally, the patient is

asymptomatic. The condiiton is usually first noticed when the
patient complains of burning sensation or pain in the mouth
associated with food, fruit, or the use of toothpaste when brush-
ing.
Traditional treatment has been medications, in many" forms,

mostly without adequate controlled trials. Typical medications
include antifungal ointments, retinoids, and local and systemic
steroids. Surgery is seldome done, and if it is, it is mainly
electrocautery, cryosurgery, and scalpel excision.
The use of laser in the oral cavity has gained wide accep-

tance, particularly in the removal of soft-tissue lesions, includ-
ing oral premalignant conditions.4 Of the many types of lasers
available, the C02 laser has established itself as the one of
choice. Although there are clear indications for the use of lasers
in the oral cavity for mucosal lesions of various types, its use for
management of lichen planus is not clearly indicated.
C02 laser application is useful in areas of confined space

with high vascularity or water content. Its wavelength targets
the energy onto the surfaces of cellular tissues. In the oral
cavity, this leads to destruction of mucosal tissues. There is an

Department of Oral & Maxillofacial Surgery, Faculty of Dentistry, National University of Singapore.

445



446 Loh

inner zone of carbonized tissue, with a zone of desiccated,
destroyed tissue and an outer zone of potentially reversible,
edematous tissue. The width of these three zones is very narrow
and, therefore, restricts the size of the affected areas. The net
result is that surrounding tissues are not significantly affected.
Tissue destruction is precise and immediate. Controlled de-

livery of energy is possible and determinable. Visual access is
better because there are little tissue manipulation and instru-
mentation. The laser beam can be used to vaporize or to excise
like a scalpel.
Because of its biologic effects on small nerve fibers, blood

vessels, and lymphatics, the laser beam produces minimal pain,
bleeding, and swelling. On a broader perspective, laser surgery
minimizes the invasiveness and trauma of surgery, lowering
postoperative complications and reducing length of hospital
stay.
Broad-based lesions in the oral cavity present surgical diffi-

culties in terms of closure and cover. Examples include white
lesions and denture hyperplasia. Conventional surgical modali-
ties, such as the scalpel, electrocautery, and cryotherapy, are
not suitable to effect good closure and cover without adversely
affecting the patient in terms of wound healing, scarring, and
contracture. The laser wound seems to fare much better. Clo-
sure by suturing and cover by grafting are deemed unnecessary
for moderate-sized areas when the laser is used.
The aim of this prospective clinical study was to evaluate the

effectiveness of the C02 laser in the management of oral lichen
planus and compare it with current modalities.

MATERIALS AND METHODS

Ten Singaporean patients were selected for this clinical eval-
uation. Diagnosis of oral lichen planus was established by his-
tologie examination before laser treatment. All patients had
developed symptomatic complaints of burning sensation and an

intolerance to hot or spicy food and toothpastes. Many had had
the condition for several years. Some had unsuccessful treat-
ment with medications (topical and injections), which included
local anesthetic ointments and steroids.
Nine patients were Singaporean Chinese, of whom 8 were

females. The vast majority were in their sixth decade of life,
with age ranges of 30 to 68. Eight of the 10 patients had buccal
cheek lesions (predominantly bilateral), with 1 patient having
gingival symptoms and another with affliction of the dorsum of
the tongue. Four patients had the reticular form, 5 had an

erosive form, and 1 had a plaquelike formation. Lichenoid
reactions from drug interactions associated with medical ill-
nesses were excluded.
CO, laser therapy was delivered from a 20 W machine (Shar-

plan 1020, Israel). The procedure was performed under local
anesthesia. The usual safety precautions of protecting the oper-
ator, patient, and assistant were observed. A 5 W power output
in continuous mode was used. The laser beam was focused and
aimed over the lesion in a moving (sweeping) action.
The margins of the lesion were outlined with the laser (Fig.

1). All the mucosal tissues within the outline were lased regard-
less of their involvement with lichen planus. When the lesion

had been vaporized in one direction, the procedure was re-

peated in a direction perpendicular to the first. Spatial overlap
in both directions at a slightly defocused aim was used to ensure
complete eradication (Fig. 2). The carbonized surface layer
could be wiped away to expose the raw areas beneath for better
visualization.

FIG. 1. Lichen planus on the tongue, outlined by the C02
laser.

FIG. 2. Laser vaporization of the lesion with 5 W power in
continuous mode in two directions.

The procedure usually was completed within 20 min. The
depth of destruction was just subepithelial. There was no bleed-
ing, and the wound was not sutured. It was allowed to heal by
secondary intention. The patients were followed up 1 day, 1
week, 2 weeks, and 1 month following surgery. The follow-up
periods ranged from 6 months to 4 years, with the majority at
about 3 years.
Two of the patients required repeat laser therapy at the oper-

ated sites. There was clinical evidence of residual or recurrent
lesion, and the patients complained of previous symptoms,
though much less severe. The procedure was performed simi-
larly without difficulty, and the patients did not experience
adverse postoperative effects.
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RESULTS

All patients noticed immediate relief of their burning sensa-

tion even at the first postoperative follow-up. There followed
remarks of an increasing tolerance to hot and spicy food, in-
cluding toothpastes. This improvement continued to be impres-
sive throughout the follow-up period, with remarkable return to
normal lifestyles.
Postoperative pain, bleeding, and swelling were not remark-

able. Patient response to the treatment was favorable. Many
expressed apprehension when conventional blade surgery was

offered as an alternative. There were no other side effects,
although 1 or 2 of the patients complained of the smell during
laser therapy. There was no remarkable injury to surrounding
tissues. Soft diet and mouth rinse were advised.
Within the first week, reepithelization of the wound edges

was evident. The original outlines of the lased areas were still
visible. By the third week to a month, the areas were covered
with new epithelium, with no sign of inflammation or swelling.
The margins were no longer clearly visible.
Follow-up at 1 month posttherapy showed an obvious clinical

elimination of the lesion. The lased areas were relatively

smooth and soft in texture and had a color quite similar to the
surrounding unaffected mucosa. The sensation of the tissues
was intact. These features remained up to the last follow-up
(Figs. 3, 4). Some white reticular lines were seen in the lased
areas in some of the patients, which could be areas that were
missed or related to the wound healing.
Histologie reexamination was performed on 2 of the patients.

Microscopically, there was a very evident improvement in the
appearance of the various cell layers of the oral epithelium.
Keratinization. when present, was minimal. Acanthosis was

reduced, and the lymphocytic band in the subbasal region was

reduced and indistinct. The prominent and enlarged rete pegs
were blended. The overall picture was one of less aggressive
presentation of lichen planus (Figs. 5, 6). However, the histo-
logie improvement could not be taken as the eradication of the
disease, since the general appearance of lichen planus was still
present.
Another observation was made in the lased areas: lichen

planus, when it recurred, did not occur again in the lased areas.

Rather, it appeared in new unaffected areas or untreated areas.

FIG. 5. Typical histologie appearance of lichen planus. x4.
H & E stain.

FIG. 3. Reticular lichen planus on cheek mucosa.

FIG. 6. Improvement after laser surgery. Notice the regular
FIG. 4. Appearance 3 years postlaser. There was normal epithelial layers and the reduced cellular infiltrate subepithe-
color and texture of the lased areas, with little scarring. lially.
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An interesting feature was seen in 1 patient who had lichen
planus on her tongue. About 1 month after laser therapy, the
papillae on the dorsum of the affected areas were reappearing
instead of there being the expected denuded area. This feature
was almost similar to the postlaser appearance of good-looking
gingiva papillae in another treated patient, who had the condi-
tion primarily on the gingiva.

DISCUSSION

The biologic effects of C02 laser and their benefits on oral
soft tissues are well documented. Most notable are the postop-
erative effects on pain, bleeding, and swelling, which are re-

markably reduced. The use of the laser in oral and maxillofacial
surgery is well received and wide in scope. With new types of
laser with different wavelengths, the future is bright. Soon,
specific or combination lasers will be identified for different
conditions and diseases.
The traditional removal of wide-based lesions by surgical

means requires cover by skin graft and, if not, by primary
closure to effect good healing. Surgical excision of lichen pla-
nus is not a common practice. One of the reasons is its wide-
spread nature on the mucosa of the mouth. The C02 laser has
changed the philosophy of management of lichen planus. Ex-
tensive areas can be vaporized in a very short time with little
inconvenience to the patient and with minimal postoperative
complications. All the patients in this study accepted the use
and the effects of the C02 laser.
The method of removal described here involved vaporization

of tissues. The advantage was in achieving a minimal depth
(subepithelial) to eradicate the lesion. The C02 laser beam can
be used to excise the lesion as an entire piece of tissue. How-
ever, to do it effectively would entail the removal of a thicker
(deeper) layer. As oral lichen planus is essentially a superficial
lesion, this method of excision may be inappropriate, except in
small localized lesions. Another important point is that princi-
ples of surgery should always be observed and that a laser is
only a tool. For example, the treatment of a premalignant white
lesion should be excised with a clear margin and sufficient
thickness.
The lased areas healed well. Most important, there is very

little visible contracture seen in the seemingly soft-textured
wound. This result has great importance in prosthodontic con-
siderations, where subtle tissues and sulcal depth are important
for good restorative procedures. Hence, the C02 laser is bene-
ficial in the removal of denture-related hyperplasia, hypermo-
bile mucosa, and frenal attachments.
The oral tissues do not tolerate repeat operations at the same

site with such modalities as the scalpel, electrocautery, or cryo-
therapy. The end result on the tissues is not similar to that
obtained by laser surgery. Extensive wound healing studies
have been carried out by many workers. Biochemical and his-
tochemical features of the granulation tissues at the site of the
wound seem to suggest that there is a difference in tissue re-

sponse in wounds created by different modalities. The depth
and width of affected surrounding normal tissues may contrib-
ute to the final condition of the wound.

The clinically improved status of the condition after laser
surgery raises some questions about the actual mechanisms at
work. It is an established fact that most clinicians regard lichen
planus as a systemic disease. It would seem logical, therefore,
to assume that the laser surgery has caused a systemic change
through its local action on the oral tissues. Since most people
regard lichen planus as an autoimmune condition, it is likewise
assumed that the laser therapy causes an immune response.
The immunologie status is altered, for the better of the pa-

tient. Perhaps, target cells manifest in the affected oral tissues
are removed by the laser. It would be interesting to follow up
with a long-term study on the patients to observe any change in
the lased areas, in particular to determine if lichen planus would
recur in these areas and if the condition in general has been
suppressed or eliminated.
There are many reports in the literature that advocate the use

of C02 laser surgery for oral conditions. Few positively associ-
ated its use for oral lichen planus. Perhaps it is hard to accept or
understand the benefits of this local modality for a systemic-
related condition. No report critically described the follow-up
effects on the mucosa5 and the symptomatic relief of the burn-
ing sensation experienced by many patients.
The immunologie background and its changes were studied

by some researchers in patients who have lichen planus. Most
reports tend to favor a cellular autoimmunity, although changes
in humoral immunity were also noted. Oka et al.6 treated 8
cases of oral lichen planus with C02 laser surgery and claimed
that IgG, IgA, and IgM levels were unchanged before and after
treatment. Others7'8 showed changes in IgG levels. Such vary-
ing reports and hypothetical relationships between lichen pla-
nus and immunologie disorders should provide motivation for
further study. Obviously, long-term reviews are necessary to
observe the possibility of recurrence or malignant change be-
fore its efficacy is accepted without question.
Erosive lichen planus is painful because of its presentation

and may be exacerbated by an added infection of the oral
cavity. Oral hygiene is affected, and this compounds the situa-
tion. Laser therapy has a sterilization effect, and the atraumatic,
noncontact nature of the surgery proves to be extremely useful
in this regard.
The advances in the field of laser application, besides minia-

turization and technical improvements, include combination
lasers as well as the introduction of new laser types. Examples
are the erbium:YAG, holmium:YAG, and excimer lasers. It
would be interesting to determine their usefulness in the treat-
ment of oral lichen planus.
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