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1. ABSTRACT 
 
 Oral Lichen Planus (OLP) is a common disease 
of unknown aetiology affecting oral mucosae by T-cell 
mediated chronic inflammation. OLP diagnosis is made by 
evaluating both clinical and histological criteria. 
Pharmacological treatment is useful in symptomatic cases. 
Life-long clinical follow-up is essential, due to low-risk of 
malignant transformation. In vivo Reflectance Confocal 
Microscopy (RCM) offers a real-time virtual biopsy of the 
being tissues and does not require surgical excision nor 
histopathological processing. RCM was used to capture 
OLP lesions in order to clinically differentiate them from 
other clinical entities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. INTRODUCTION 
 
 Lichen planus (LP) is an idiopathic inflammatory 
disease of skin and mucous membranes, characterised by 
an autoimmune epidermis attack by skin-infiltrating T cells. 
It remains unknown, however, how such aggressive T cells 
could be activated in vivo to cause epidermal damage (1). 
 

The disease has a predominance in the general 
population of 1-2%, 50% of which has both skin and oral 
lesions, while 25% of patients shows only oral lesions 
(OLP) (2) . Extra-oral sites (i.e. scalp, skin, nails, 
conjunctiva, esophagus, larynx urethra, vulva and vagina, 
and perianal area) are commonly involved. Skin lesions 
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include flat-topped violaceous papules affecting wrists, 
ankles and genitalia (3). It results in severe morbidity, thus 
a multidisciplinary approach is needed. OLP mainly affects 
women between their fifth and sixth decade. 
Approximately, 18-25% of patients are smokers and 24-
29% uses alcoholic beverages (4, 5). The oral sites 
generally involved are buccal mucosa, tongue and gingiva. 
Usually OLP lesions are multiple, symmetrical and 
bilateral. OLP is generally classified into six clinical 
variants: reticular (23%), papular, plaque-like, erosive 
(37%), atrophic (40%) and bullous. Its development is 
chronic, and a spontaneous remission is rare (3). Although 
atrophic and erosive OLP are considered premalignant 
conditions, their malignant transformation rate is low 
(about 0–5,3%) (6). In the present work, scientific literature 
has been reviewed in order to produce an update on the 
current state of art on OLP.  
 
3. SCIENTIFIC LITERATURE REVISION 
 

Medline (www.pubmed.com), Scopus 
(www.scopus.com) and ISI Web of knowledge 
(www.webofknowledge.com) were used as search engines 
to investigate literature and review OLP. Key Words used 
were “oral lichen planus”. Results were then restricted to 
papers on in vivo or in vitro studies in humans, that had 
been published in English until January 2013. MEDLINE 
search produced 2972 citations for “oral lichen planus”. 
Scopus and ISI Web of knowledge databases and 
bibliographies of review articles did not reveal any relevant 
studies that had not been identified by the MEDLINE 
search. Results were then restricted to papers in English, on 
humans, in vivo, and similar articles were excluded, 
favoring first published articles. Results were this way 
restricted to 60 articles. 
 
4. DISCUSSION 
 
4.1. Epidemiology 
 Predominance of OLP may vary according to the 
country. In India, it has been reported to range from 0.0.2% 
(7) to 0.4.0% (8), more recently 0.1.5% (9). Another East 
Asian study showed a prevalence of 2.1.5% in Malaysia 
and 3.8.5% in Thailand (10) with a further study in 
Thailand reporting 2.8.% (11). Saudi Arabian studies 
reported a predominance of 0.5.9% (12) and 1.6.8% (13). A 
German study reported the prevalence as 0.6.0% (14). An 
Italian paper reported prevalence of OLP was 1.4.6% (15). 
Studies on patients attending screening clinics for extra-
oral disease have been conduct in Europe and the USA. A 
Hungarian paper has shown predominance of 0.0.8% (16). 
Two USA studies based in screening clinics reported 
predominance of 0% (17) and 1.1.% (18). A Japanese 
report showed prevalence as 1.0.% (19). In the UK, it has 
been showed predominance of 2.5.9% (20) . In most of 
these studies, the division of age and sex to allow proper 
standardization was insufficient. 
 
4.2. Aetiopathogenesis 
 OLP, whose aetiology is still unknown, has a 
multifactorial pathogenesis. It is an inflammatory disease 
characterized by cell-mediated autoimmune reaction (1) in 

which lesions are result of T CD8+lymphocytes-induced 
apoptosis of the epithelial basal cells (21).  
 

Activated T-cells and amplified Th1 cytokine 
production (interleukin (IL) -1, IL-8, IL-10, IL-12, tumor 
necrosis factor-alfa (TNF-α)) enhance the expression of 
intercellular adhesion molecule-1 (ICAM-1) on Langerhans 
cells and macrophages, and major histocompatibility 
complex type 1 (MHC I) antigens on keratinocytes (22). 
Furthermore, cytokine activity may be facilitated by an 
over-expression of their receptors; a study showed that 
receptors for chemokines CXCR-3, CXCL-10 and CXCL-
11 are up-regulated in OLP (23). These events determine 
the initiation of lymphocytic infiltration that characterizes 
OLP. T lymphocytes migrate from extravascular 
environment to epithelium, where they remain due to 
adhesive interactions between lymphocyte function-
associated antigen-1 (LFA-1) on T-cells and ICAM-1, both 
expressed on keratinocytes and lymphocytes. Hence, 
lymphocytes influence development and extension of 
lesions through their products, such as histamine releasing 
factor, which promotes mast cells degranulation and 
interferongamma (IFN-γ). IFN-γ induces ICAM-1 
expression on endothelial cells, ICAM-1 and MHC class II 
expression on keratinocytes, MHC class II up-regulation, 
and CD4 antigen expression on intraepithelial lymphocytes 
(15), thus auto-fostering the inflammatory process. 
Moreover, it has been demonstrated that TNF-α and IFN-γ 
polymorphisms contribute  to OLP/ OLP susceptibility. In 
detail, the higher IFN-γ production could be considered an 
important risk factor for OLP lesions development. 
Likewise, the cytokine polymorphisms seem to influence 
the clinical presentation of the pathology (24). Thus, it has 
been hypothesised that lesional cytotoxic T-CD8+ cells 
may be activated by a basal keratinocyte antigen associated 
with MHC class I (25), promoting, consequently, 
keratinocyte apoptosis. The triggering antigen has not been 
identified yet. Interaction (cross-reactivity after non-self 
antigen immunization) between endogenous or exogenous 
agent (allergens, drugs, viruses) and keratinocytes has been 
hypothetised. There is robust evidence that Hepatitis C 
Virus (HCV) is associated with OLP and that this virus 
may be involved in OLP pathogenesis. It has been 
hypothetised that a peculiar genetic predisposition might 
facilitate the incidence of OLP in a subgroup of patients 
with HCV (26). 
 

Associations between genetic polymorphisms of 
the first intron of the interferon-γ promoter gene and 
progression of oral lesions of lichen planus have been 
observed.  

 
Furthermore, a retrospective study on 124 HCV+ 

patients confirmed a statistically significant presence of 
OLP and other oral lesions (aphtous stomatitis, angular 
cheilitis) in HCV+ patients (27) and three meta-analyses 
confirmed the association between HCV and lichen planus. 
For these reasons, it seem reasonable to screen patients 
with LP ⁄ OLP for HCV antibodies (28). OLP has been also 
correlated with other diseases. In a study, data from 956 
patients with OLP and 1029 controls showed that the use of 
levothyroxine was associated with OLP, thus suggesting a 
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possible connection with hypothyroidism. Specifications of 
the nature of the thyroiditis could have been interesting 
(29). 
 

In addition to cell-mediated autoimmunity, in 
recent years, the role of autoantibodies has been 
considered. Autoantibodies against p63 (30,31) - which is 
important in homeostasis of normal epithelium and 
regulates proliferation and differentiation of keratinocytes 
(32) -  and E74-like factor 3 (ELF-3) - which is exclusively 
expressed in epithelial cells and promotes differentiation of 
keratinocytes through transactivation of a variety of genes 
(33,34) - have been found in sera from patients with OLP. 
The authors have considered these findings as supportive 
evidence of the autoimmune origin of this disease, 
confirming dysregulation of proliferative mechanisms of 
basal keratinocytes, where ELF-3 and p63 are mainly 
expressed (23). 
 
4.3. Clinical presentation and diagnosis 
 Various morphologies may occur in the same 
patient at the same time, and the prevailing clinical form 
may mutate over time. An evolution towards more serious 
forms (erythematous/atrophic, erosive) can present as the 
patients grow older (4). The imbalance, between 
regenerative epithelial reaction and T-cells mediated 
destruction, is responsible for the clinical varieties of OLP 
forms. If the regenerative epithelial reaction overcomes the 
destructive T-cells action, lesions appear “proliferative” 
(mainly striae and/or papulae); otherwise, when 
lymphocytes prevail, lesions are mainly represented by 
erythematous/erosive forms. Reticular lesions are 
constituted by white papules and striations, often forming a 
lacy network (Wickham’s striae) on the buccal mucosa, 
alveolar sulcus and lower vermilion lip. 
 

Wickham’s striae can be found with or without 
concomitant erythema or erosions. Being asymptomatic, 
reticular OLP is often accidentally discovered during 
routine oral examination. When symptomatic, involvement 
of the dorsum of the tongue may cause dysgeusia. Large 
reticular plaques, which may be hyperkeratotic, show a 
predilection for the dorsum of the tongue and buccal 
mucosa. Erythematous and erosive OLP may cause pain 
(burning, irritation), swelling, and bleeding (35). In some 
cases, vesicles may be also observed (bullous OLP) (36). 
Erosive OLP may present also as desquamative gingivitis, 
in which the gingival epithelium is easily detachable from 
the underlying submucosa (37). 
 

Diagnosis of OLP should be made by evaluating 
both clinical and histological features. Indeed, because the 
histopathological criteria of OLP are not truly reproducible, 
a final diagnosis of OLP cannot be made on 
histopathological grounds alone. Criteria of OLP diagnosis 
have been established by World Health Organization and 
are reported in Tables 1 and 2 (38). 

 
In recent years, reflectance confocal microscopy 

(RCM) has demonstrated to be a valuable tool for the ‘in 
vivo’ characterization of various skin diseases with cellular 
level resolution (39,40). In particular has been 

demonstrated that RCM might be helpful to follow the 
therapeutic evolution of the LP in a non-invasive manner in 
real-time (41). 
 

Lesions that simulate a lichen planus, but do not 
meet the above criteria, are considered to be clinically 
compatible with lichen planus (lichenoid reaction) (42). 
 

The clinical differential diagnosis of OLP 
includes squamous cell carcinoma, chronic candidiasis, 
benign mucous membrane pemphigoid, pemphigus 
vulgaris, lichenoid drug eruptions, contact lichenoid 
reactions, leukoplakia, lupus erythematous, graft-versus-
host disease (GVHD), hypersensitive mucositis, and 
multiform erythema (6). 
 
4.4. Current treatment modalities in oral Lichen Planus 
 Medical treatment should be personalised 
according to patient's general status, age, and symptoms, 
evaluating type and extent of mucosal lesion. It is generally 
accepted that patients with asymptomatic reticular lesions 
may only necessitate follow-up (2). 
 

Optimisation of oral hygiene is fundamental to 
treat OLP, as dental plaque and calculus implement 
intraoral inflammation and can intensify both extension and 
symptoms of OLP lesions. Patients should be instructed to 
clean their teeth using a soft bristle toothbrush and 
toothpaste, without irritants like mint or cinnamon, 
avoiding accidental trauma on soft tissues; daily use of 
alcohol-free chlorhexidine mouthwash may reduce 
bacterial plaque, thus helping to prevent opportunistic 
fungal infection, especially in patients with dentures (43). 
In addition, accidental toothbrush trauma, pointed cusps, 
cracked teeth or worn dental restorations may worsen 
symptoms or even be a “trigger” for new lesions. Acidic, 
spicy, hard/crunchy, and hot foods and beverages may be 
not tolerated during active phases of the disease. Alcohol 
and tobacco consumption, known carcinogens, should be 
reduced/eliminated, especially in erythematous/erosive 
forms (44). Weak evidence from potentially very biased, 
small, non-randomized, unblinded studies suggests that a 
small fraction of OLP or oral lichenoid lesions patients may 
benefit from amalgam restoration replacement (34). 
Generally, medical treatment is instituted for atrophic, 
erosive or symptomatic OLP. 
  

Moreover, because of the fact that atrophic and 
erosive forms present a risk, although low, of malignant 
transformation a long-term follow-up is required. 
Administration of topical steroids must be preferred, thus 
reserving systemic steroids for severe and refractory OLP, 
for short periods, switching, then, to topical drugs as soon 
as possible. Furthermore, a study did not find significant 
differences in the use of systemic prednisone plus topical 
clobetasol and topical clobetasol alone (45). The use of 
systemic corticosteroids is indicated, as well as in patients 
refractory to topical therapy, when disease manifestations 
are spread in extra-oral locations such as skin, genitals or 
oesophagus (2,44). Clobetasol is the most effective topical 
steroid. It has been reported that complete remission rate of 
OLP treated with clobetasol ranges from 47% to 
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75%(2,24). A big issue in using topical medicaments in the 
mouth is making them adherent to oral mucosa for a 
sufficient absorption time (2). 

  
Patients must be instructed to dry the mucosa first 

and then apply the topical corticosteroid to adhesive 
patches or swabs. When gingival mucosa is involved, dental 
trays that cover the gingiva may be used(44). Topical steroids 
usually do not lead to systemic adverse effects, but a common 
intraoral reaction is candidiasis, which may be minimized 
through the use of [0]prophylactic antifungal therapy (44–46). 
During severe OLP, if steroid treatment has failed or has not 
been tolerated or indicated, cyclosporine should be considered 
as the third-line treatment (47). 
 
 It has been reported the efficacy of local 
(mouthwash) and systemic cyclosporine (45), but its 
prescription is restricted by its price, systemic adverse effects 
and because it may not always give greater help than topical 
corticosteroids (44). Furthermore, oral cyclosporine rinse has a 
bad taste and may give transient burning sensation (46). Still, it 
does not lead to mucosal atrophy as topical steroids do, even if 
used for a long time. Because of weak cost/benefit ratio, its use 
is usually confined to patients with severe manifestations or 
those who have failed conventional treatments (2). Steroids 
and cyclosporine are effective in the treatment of symptomatic 
OLP, even if their mechanisms of action are still unclear. In the 
same study, dexamethasone (DeX) and cyclosporine A (CsA) 
were showed to down-regulate NF-κB signaling pathway in T 
cells by inhibition of TLR4 expression, inducing apoptosis of 
T cells (47). 
 
 Other drugs tested for OLP treatment have been 
topical calcineurin inhibitors, tacrolimus and pimecrolimus 
(44). Topical tacrolimus administration may lead to local 
irritation and possible recurrences after drug removal (46). 
Oral cancer onset has been reported in a OLP patient 
treated by tacrolimus (48). Pimecrolimus, the newest 
calcineurin inhibitor tested for OLP treatment, has 
mechanisms of action similiar to tacrolimus, but shows no 
effect on Langerhans cells (2). 
 

Biological agents such as basiliximab, etanercept, 
efalizumab and alefacept have been introduced for OLP 
treatment. Basiliximab, a chimeric (of human and murine 
origins) monoclonal antibody to interleukin 2 receptor, can 
prevent T-cell activation, and it is supposed to be helpful in 
patients affected by T cell–mediated autoimmune diseases 
such as OLP (49); etanercept (Enbrel) is a TNF receptor 
fusion protein composed by the extracellular portion of two 
TNF type II (p75) receptors joined to the Fc portion of 
IgG1. It primarily binds to soluble TNF-a as well as TNF-b 
(lymphotoxin). Etanercept prevents TNF binding to its 
receptor, blocking its action (50); Efalizumab (Raptiva) is a 
monoclonal antibody that binds the CD11a subunit of 
leukocyte function-associated antigen type 1 (LFA-1). 
LFA-1 is a T lymphocytes surface molecule. Efalizumab, 
by binding to CD11a, reversibly interrupt the interaction 
between LFA-1 and ICAM-1, which is necessary for 
several cell functions, such as activation, migration into the 
skin, and cytotoxic effects (51); alefacept is a recombinant 
protein that binds to CD2 on memory-effector T 

lymphocytes, inhibiting their activation and reducing the 
number of CD4+ and CD8+ cells. It is a fusion protein 
composed by a LFA-3 protein and human IgG1 fragment 
crystallizable (Fc) domain (52). 
 

Topical retinoids have been reported to be 
efficient for reticular or hyperkeratotic OLP (53); 
tazarotene (54) has been shown to be effective in a 
randomized triple-blind placebo-controlled clinical trial, 
allowing to avoid corticosteroids’ topical adverse reactions. 
Topical retinoids may be used in combination with 
corticosteroids in OLP mixed forms (45). Although mild, 
their adverse events comprehend burning sensation, 
dryness, erythema, and desquamation (47). Other 
treatments such as laser therapy have been tested in patients 
refractory to the previously mentioned drug 
administrations, but its efficacy has not been established 
(2). 

 
Recent studies tried to assess efficacy of 

photodynamic therapy (PDT) on OLP lesions (55). Chlorin 
e6-PDT was effective to reduce significantly (on average 
by 55 %) clinical size of the lesions (effects better on lining 
mucosa than on masticatory mucosa) (56), and so as 
protoporphyrin IX (PpIX) PDT in a 6 months period and 
after a 4 years follow-up after 1 session (57). T-cells 
absorption of PpIX was histologically demonstrated. Last 
but not least, since OLP is a chronic disease with 
alternation of exacerbation and remission periods, long 
drug therapies and unpredictability of prognosis can cause 
great stress for patients. It has been demonstrated that OLP 
patients have a higher levels of anxiety and depression and 
show increased vulnerability to psychological disorders. It 
is still unclear if psychological factors play a role in the 
pathogenesis or are consequences of the disease (45). 
Therefore, OLP patients may require supportive 
psychological care (57). 
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