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Abstract 
Oral Lichen Planus (OLP) is a relatively common, systemic, immune based disease. It usually, involves 

the oral mucosa, but other sites like the skin, genital mucosa, and scalp are also affected. In this auto-

cytotoxic muco-cutaneous disease, the T lymphocytes trigger apoptosis of epithelial cells leading to 

chronic inflammation. OLP is mediated by both antigen specific and nonspecific pathways. Antigen 

presentation through basal keratinocytes and antigen-specific keratinocyte destruction by CD8+ cytotoxic 

T-cells are within the specific pathway spectrum. Whilst the nonspecific methods involve mast cell 

degeneration; leading to granular release and matrix metalloproteinase (MMP) activation. The process 

ultimately results in clustering of T cells in the upper layer of lamina propria, basal lamina disruption, T-

cell inflow within the epithelium, along with apoptotic death of keratinocytes. The normal oral mucosa 

may be an immune privileged site and breach of the immune barrier could result in OLP and possibly 

other autoimmune oral mucosal diseases owing to deficient antigen-specific TGF-β1-mediated 

immunosuppression. However, many among these immuo pathologic mechanisms are still shroud in 

mystery. 
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1. Introduction 

OLP is a relatively common inflammatory disease, affecting between 0.5% and 2.2% of 

population [1]. Lesions can occur in oral, cutaneous and/or mucosal surfaces. The esophagus 

and conjunctiva are the less common sites of involvement. It mostly affects middle aged 

women [2, 3]. This disease usually follows a course of chronic remission followed by a period of 

acute exacerbation.  

 

1.1 Variants of OLP and clinical repertoire in brief 

Generally, seven types of acknowledged oral manifestations of lichen planus include: (1) 

reticular, (2) papular, (3) plaque type (4) atrophic, (5) ulcerative (erosive) (6) vesiculo bullous 

form along with the desquamative gingivitis [4]. Skin lesions are purple, pruritic, polygonal 

lesions affecting the flexor surface of the extremities. Careful examination of surface of skin 

reveals lacy, fine white, radiating striae (Wickham stria). 

 

1.1.1. Reticular LP 

This is more common than the erosive form. There is characteristic patterns of interlaching 

white radiating lines; which may appear as papules. These lesions undergo periodic remission 

and exacerbation. Most commonly affected sites are buccal mucosa bilaterally, followed by 

lateral and dorsal tongue, gingival, palate. 

 

1.1.2. Erosive LP 

This form is not as common as reticular form. Clinically presence of atrophic, erythematous 

areas with central zones of ulceration of varying degrees can be seen. The peripheral zones of 

atrophic region are usually bordered by white, fine radiating stria. During examination, 

touching the area produces pain and bleeding. 
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1.1.3. Plaque LP  

It appears as an irregular, white, smooth plaque like area on 

the oral mucosa, predominantly involving the dorsum of 

tongue. 

 

1.1.4. Atrophic LP  

It has an erythematous background features intermediate 

between reticular and erosive LP. 

 

1.1.5. Bullous LP  

It consists of large bullae ranging in size from 4 mm to 2 cm 

which ruptures immediately.  

Figure 1, 2 and 3 represent the clinical presentation of 

Reticular, atrophic and erosive OLP [5].  

 

 
 

Fig 1: Reticular lichen planus involving buccal mucosa 
 

 
 

Fig 2: Atrophic LP on dorsum of tongue 
 

 
 

Fig 3: Erosive LP on buccal mucosa 
 

1.2 The etiologic factors  

Initiating LP are still not completely clarified. After much 

research in the immune pathologic mechanisms that underlie 

OLP, it is possible to place together part of a complex picture 

of the disease process. There appears to be a mechanism 

through which the regional cellular immune responses are 

activated and another for the T lymphocyte response [6] that 

culminates in the destruction of deep layered keratinocytes. 

The apoptotic death of basal level keratinocytes is augured by 

cytotoxic CD8 T cells [4].  

The amplified manufacturing of T helper (TH1) cytokines is a 

significant occurrence in LP, which is genetically dictated and 

controls the event of LP occurring in oral mucosa only; 

(interferon-gamma (IFN-Ύ)) dependant) or spanning the 

intraoral mucosae and dermal surfaces skin (tumor necrosis 

factor-alpha (TNF- α) dependant) [7]. 

The stimulated T cells are then tempted by intercellular 

adhesion molecules (ICAM-1 and VCAM), and they move 

towards the oral epithelium, further enhanced by Basement 

membrane proteins, such as collagen types IV and VII, [8] 

laminins, integrins, and probably via CXCR3 and CCR5 

mediated mechanisms [9]. Cytokines secreted by keratinocytes 

such as TNF-α and interleukins (IL)-1, IL-8, IL-10, and IL-12 

are also chemotactic for lymphocytes. The T cells then bind to 

keratinocytes and IFN-y, and subsequent up regulation of p53, 

matrix-metalloproteinase 1 (MMP1) and MMP3 [10] lead to 

programmed death of cells (apoptosis) [11] of basal cells. The 

eukaryotic transcription factor nuclear factor kappa B (NF-

kβ), [12] and the hindrance of the transforming growth factor 

mechanism (TGF-beta/smad) might clinically manifest as 

white lesions owing to increased multiplication of 

keratinocytes [13]. There have been sporadic reports of LP 

transforming to malignancy, especially the erosive and 

atrophic types [14].  

 

1.3 Systemic disease involvement in LP 

Systemic diseases have been found to be in conjunction with 

LP; among them pathogenecity caused by hepatitis C virus 

(HCV) leads to extra hepatic signs -LP is amongst them.  

T cells particularly, identified in HCV, might play a 

pathognomonic role in formation of OLP [15].  

 

1.4 Stress 

Increased severity of oral lichen planus has been associated 

with psychological stress and anxiety. Ivanovski et al. has 

opined that prolonged emotional stress can cause 

psycosomatization leading to a state of initialization and 

clinical appearance of OLP [16].  

 

1.5 Tobacco chewing  

Daftary et al. have reported the presence of OLP like white, 

linear, wavy, and non-elevated streaks in a population of 

Kerala in an epidemiologic study of pre malignant and 

malignant diseases. 

 

1.6 Genetics 

It plays an important role in occurrence of OLP. Lowe et al. 

have first reported several cases of increased levels of HLA-

A3 in a group of British patients with cutaneous LP [17]. 

 

2. Immuno pathogenesis of OLP 

There are certain barriers in oral mucosal immune 

mechanisms, specifically pertaining to a lichenoid response. 

The phenomenon is illustrated by a delayed type 

hypersensitivity reaction, leading to apoptosis of the basal 

keratinocytes, orchestrated by CD8 T lymphocytes, which can 

be mediated a plethora of external stimuli, such as medicines, 
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allergens, dental materials and stressful condition [18]. The 

exact causes, are not however clearly elucidated. 

The mechanisms involved in the aetio-pathogenesis of OLP 

are multifactorial and likely to be synergistic: 

1. Antigen-specific cell-mediated immune response 

2. Loss of tolerance evidenced by the development of auto 

antibodies against self-antigens and the promotion of 

autoimmunity 

3. Role of the humoral immune response 

4. Non-specific immune mechanisms; and 

5. Genetic factor. 

 

2.1. Antigen specific cell mediated immune response 

The initial triggering antigen causing the autoimmune 

response of OLP is undetermined. An endogenous peptide, 

bearing a protein sequence similar to the basal keratinocyte, 

might be responsible. Hence, OLP might be designated as an 

auto-immune condition. The probable outside mediators in 

OLP, like the dental materials, specific type of drugs, viruses 

and traumatic events exacerbate the self-antigens, or, might 

change the designated innate peptide sequences, resulting in 

their recognition by the immunecompetent cells as “non-self, 

that is “foreign”. The resultant immune response develops in 

three stages: (1) T-cell migration within the epithelium, (2) T-

cell activation, and (3) induction of basal keratinocyte 

apoptosis.  

 

2.1.1. T-cell migration into the epithelium  

Certain mechanisms have been postulated for interpreting the 

event. The “chance encounter” theory indicates that the 

resident, CD8+ cytotoxic T-cells invade the epithelium for 

regular immune vigilance but occasionally might face the 

presumed basal epithelial antigen. Also, the cytotoxic T-cells 

might be instructed by the keratinocytes, through the 

generation of cytokines, to percolate within the epithelium, 

resulting in lymphocytes to settle down involving antigen-

containing basal keratinocyte, which is the “directed 

migration “postulate [19].   

 

2.1.2. T-cell activation 

T-cells constitute the chief component of the lymphocytic 

conglomeration. The initiated cytotoxic CD8+ T cells 

comprise the predominant population among T cells in close 

approximation of deceased basal keratinocytes. Lymphocytes 

and other immune competent cells accumulate in an area of 

the maturing lichen planus augured by the discharge of 

cytokines. The helper T cells within lamina propria trigger the 

CD8+ T cells. Helper CD4+ T cells may be actuated by 

antigen derived from Class II MHC, being presented by the 

Langerhans cells, and through the keratinocytes [18]. Enhanced 

expression of Langerhans cells in lichen planus along with 

demonstration of up-regulated Class II MHC involvement is 

seen. Interleukin-12 (IL-12) produced by Class II MHC 

displaying Langerhans cells, and keratinocytes initiates 

production of interleukin-2 (IL-2) and interferon-γ (IFN- γ) 
[19]. These cytokines (IL-12, IL-2 and IFN- γ) might be 

responsible for regulation of apoptotic death of keratinocytes. 

Within the OLP lesion a cascading occurrence of self-

inducing and propagating T-lymphocyte activation is seen [20].  

The entire gamut of these antigen specific cell mediated 

immune response orchestrations can be demonstrated by 

Figure 4 [4].  

 

 
 

Fig 4: Antigen-specific mechanisms in OLP include antigen presentation by basal keratinocytes and antigen-specific keratinocyte killing by 

CD8+ cytotoxic T-cells. Non-specific mechanisms include mast cell degranulation and matrix metalloproteinase (MMP) activation in OLP 

lesions. These mechanisms may combine to cause T-cell accumulation in the superficial lamina propria, basement membrane disruption, intra-

epithelial T-cell migration, and keratinocyte apoptosis in OLP 
 

2.1.3. Heat-shock proteins 

In a study by Sugerman et al, an increased expression of Heat 

shock protein (HSP) within OLP basal/lesional keratinocytes 

was evident. Previous presence of an inflammatory process 

might precipitate HSP exhibition by keratinocytes. The patho-

physiology of OLP might be dictated by an increased 

expression of HSP by LP lesional keratinocytes; this process 

is implemented by a myriad of extraneous agents (Medicines, 

trauma, infectious agents) [21]. 

Auto antigenecity might be found within keratinocytic HSP in 

lichen planus lesions [21] Impaired HSP gene expression by 

stressed oral keratinocytes might lead to increased propensity 

of OLP. This scenario is a plausible one, especially in the 

context of the lowered immune surveillance of OLP subjects. 

Thus, few instances of OLP lesions turning to malignancy, in 

reality might be an initial lichenoid response to previous 

neoplastic cells showing high HSP.  

 

2.1.4. Basal keratinocyte apoptosis 

Highly functional, CD8+ T-cells augur the programmed cell 

death of keratinocytes belonging to stratum basale in case of 

OLP lesions. In a dermatological study, T cells procured from 

OLP subjects were highly potent and had markedly high 

cytotoxic activity [22]. 
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Cytotoxic CD8+ T cell mediated apoptosis of keratinocytes 

can take place via three well defined mechanisms: The first 

pathway, states that tumor necrosis factor-α (TNF-α), released 

by T cells, adheres to TNF- α receptor 1 upon the 

keratinocytes surface leading to their apoptosis [23]. The next 

mechanism deals, with the adherence of CD95 (Fas), upon the 

surface ligand of T cell, CD95L (Fas ligand), on the 

keratinocyte surface. The apoptosis of specified cells are 

mediated by Fas ligand (FasL), which is a variant of 

transmembrane protein. The third mechanism, opines that the 

keratinocytes are transfused with Granzyme B and Perforin 

(discharged from cytotoxic T cell and NK cell), leading to 

their apoptotic death. 

 

2.2. Perforin and granzyme induced apoptic damages 

Perforin, a protein, being composed of a polymeric complex 

(granzyme B, perforin, granulysin) is released by Cytotoxic T 

cells. They choose and gain entry to the susceptible 

keratinocytes via the mannose 6-phosphate receptor pathway. 

The Granzyme B, a serine protease, is then gradually 

discharged and initiates the apoptotic pathway leading to cell 

death, through a plethora of cascading events such as the 

breakdown of caspases (mainly caspase-3), which then 

promotes activation of caspase-activated DNAase, a DNA 

degradative enzyme [24].  

 

2.3. Development of autoantibodies against self-antigens 

and the promotion of autoimmunity 

OLP, an immune based disease of complex etiopathogenesis, 

is characterized through the prolonged nature and chronicity 

of the process, frequency of occurring in middle age females, 

along with illustration of the T-cell auto reactivity as well as 

enhanced cytotoxicity directed towards basal keratinocytes, 

which are perceived to be foreign by immune surveillance and 

the successful implementation of immunosuppressive 

treatment modalitilies. Certain hypotheses are put forward to 

elucidate them like-(1) Paucity of Transforming Growth 

Factor-β1 (TGF-β1) leading to deregulated immune 

suppression; and (2) deprivation of “immune-privilege” in 

OLP. 

 

2.3.1. Paucity of transforming growth factor-β1 (TGF-β1) 

TGF-β plays a significant role in the immune surveillance 

through enhancing the differentiation of Forkhead box P3 

(scurfin) and immune regulatory T cells (Tregs). 

Scurfin acts as an orchestrator in the production along with 

functionality of T regulatory cells. TGF-β might inhibit the 

stimulation of lymphocytes as well as the phagocytes. 

Reduced TGF-β1 levels might be due to several factors: 

decreased amount of TGF-β1 discharged by T regulatory cells 

(Th3); blockage of TGF-β1secretion; secretion of defective, 

non-functional TGF-β1; faulty genetic expression of TGF-β1 

receptor [25].  

 

2.3.2. Deprivation of “immune-privilege” in OLP  

The invading T lymphocytes might undergo programmed cell 

death in the epithelia of the oral mucosa, indicating that the 

oral epithelium enjoys an immune advantage alike the 

ophthalmic and placental regions. Here, the apoptosis 

pertaining to permeating inflammatory and immune 

regulatory cells that show Fas (CD95) is mediated by the 

stromal cells. T cell destruction can be augured by 

keratinocytes via the release of TNF α cytokines, through 

adherence to TNF receptor 1 on T cell surface.  

Langerhans cells may also contribute to the loss of self-

tolerance. Langerhans cells phagocytose the apoptotic bodies 

and debris of basal keratinocytes, but in doing so, may 

process and present to the CD4+ T helper cells a self-antigen 

derived from the remains of the basal keratinocyte. In turn, 

this may activate self-reactive CD4+ T cells that differentiate 

into Th1 or Th2 phenotypes and promote cell- or antibody-

mediated autoimmune reactions against basal keratinocytes, 

including the stimulation of the cytotoxic T cells against the 

basal keratinocytes [25, 26]. 

 

2.4. Role of the humoral immune response 

The humoral immune response is thought to have some role in 

the pathogenesis of OLP, even though it is dominated by the 

T-cell-mediated immune response. Circulating auto antibodies 

to desmoglein 1 and 3 have been identified, but again the 

exact role of such auto antibodies remains uncertain.  

The application of Rituximab, an anti CD 20 monoclonal 

antibody, leading to complete remission of a lichen planus 

case, owing to its action directed towards target B 

lymphocytes, asserts the significance of humoral immune 

responses in OLP [27]. 

 

2.5. Non-specific immune mechanisms 

Many T cells in lichen planus are nonspecific. Presence of a 

previous inflammatory process might trigger the migration of 

aforementioned T lymphocytes within epithelial layer, 

resulting in keratinocytic apoptosis. The processes involved 

are: (1) disintegration of basement membrane; (2) up 

regulated expression pertaining to matrix metalloproteinase 

(MMP); (3) Chemokine (C-C motif) ligand 5 (CCL5) 

(formerly called RANTES - Regulated on Activation, Normal 

T cell Expressed and Secreted) activity; and (4)Increased 

activity and degranulation of Mast cells.  

 

2.5.1. Basement membrane disruption 

The keratinocytes potentiate the stability of the epithelial part 

of the basement membrane, through releasing collagen IV and 

laminin V within basement membrane domain, although a 

reciprocal signal is also necessary to hinder the keratinocytic 

apoptotic degeneration. The cytotoxic CD8+ T-cells leads to 

impairment of immune surveillance mediated through 

keratinocytes, disintegrating basement membrane, and 

allowing the nonspecific T cells to mitigate within the 

epithelium. This in turn causes keratinocytic apoptosis, owing 

to deprivation of basement membrane mediated impulse. The 

process might interpret the chronic nature of lichen planus [27].  

 

2.5.2. Matrix metalloproteinase (MMPs) 

MMP 9 content is usually up regulated in LP subjects as 

compared to the normal ones. Matrix metalloproteinases 

comprise a group of proteinases, possessing zinc as a 

component within them.  

Collagen IV is broken down by MMP 9 and 2; connoted as 

gelatinases conjugatively. Tissue inhibitors of 

metalloproteinase (TIMPs), can hinder the matrix 

metalloproteinases by producing cross linked polymers 

accompanying MMPs or pro MMP’s. MMP 9 stimulators are 

discharged by T cells, leading to basement membrane 

disintegration [28]. 

 

2.5.3. Mast cell 

Enhanced concentration of Mast cells in lichen planus, were 

found in a study performed by Sugerman et al. A spectrum of 

pro inflammatory initiators like TNF-α, chymase, tryptase are 

found due to the discharge of Mast cell components [29]. 
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Endothelial leukocyte adhesion molecule 1 (ELAM-1), 

intercellular adhesion molecules (ICAM) and leukocyte 

adhesion molecules are exhibited owing to the influx of 

cytokines by degranulating mast cells and macrophages [30]. 

MMPs are released as quiescent proenzymes and are rapidly 

destroyed after activation by activators like Chymase. Mast 

cell proteases along with MMP-9 released by T cells cause 

disintegration of basement membrane architecture [29].  

 

2.5.4. Chemokine (C-C Motif) ligand 5 CCL5 (RANTES) 

Trigerred T-lymphocytes, oral keratinocytes and mast cells 

release CCL5, which plays a significant role in engaging of 

various immune and inflammatory cells, including 

lymphocytes, monocytes, eosinophils, basophils and mast 

cells. Mast cells, tempted by CCL5, degranulate releasing 

TNF-α and chymase, that cause increased production of 

CCL5, forming a cascading cycle, leading to chronic 

character of OLP [31]. 

 

2.5.5. Mast cell activation and degranulation  

Degeneration of the Mast cells leads to the release of a myriad 

of pre-inflammatory mediators, such as TNF-α, chymase 

along with tryptase. CCL5 release through OLP T cells, might 

be mediated by Chymase and TNF α, which might lead to 

further mast cell degranulation, causing the self-replicating 

cycle of apoptotic degeneration of cells [32].  

 

2.6. Genetic factors 

The roles of genetic factors in OLP lesions play a pivotal role 

in the pathogenesis of the disease. Clinical presentation of 

OLP lesions might be attributed to the genetic variation of 

cytokines. Genetic polymorphisms of the first intron of the 

promoter gene of interferon-γ and development of oral lesions 

of LP and an association between the –308A TNF-α allele and 

the development of cutaneous lesions of LP. The occurrence 

of OLP has also been linked to MHC class II allele DR6 in 

those patients who also have HCV-To date no specific HLA 

antigen profile has been found associated with idiopathic OLP 
[33].   

 

3. Conclusion 

OLP is a complex immune mediated disease where the 

etiopathogenesis is still shroud in mystery. The 

pathophysiology of OLP involves complex pathways. 

Antigen-specific mechanisms in OLP involve antigen 

presentation through basal keratinocytes and antigen- specific 

basal keratinocyte apoptosis by cytotoxic CD8 cells. 

Nonspecific mechanisms include mast cell degranulation and 

matrix metalloproteinase activation in OLP lesions. The initial 

triggering event in lichen planus lesions are yet to be clearly 

elucidated. Clearly further future research including detailed 

molecular, histopathological and immunological studies will 

help to shed more light on this complex topic. 
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