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Abstract

Histopathological grading of epithelial dysplasia remains the principal laboratory method for 

assessing the risk of malignant transformation in oral potentially malignant disorders (OPMDs). 

Current views on the molecular pathogenesis and histological interpretation of the features of A
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epithelial dysplasia are described and the use of grading systems for epithelial dysplasia is 

discussed. Changes to the current 2017 WHO criteria for diagnosis are proposed with emphasis 

on the architectural features of epithelial dysplasia. The predictive values of three-grade and 

binary systems are summarised and categories of epithelial dysplasia are reviewed, including 

lichenoid and verrucous lesions, keratosis of unknown significance, HPV- associated dysplasia, 

differentiated and basaloid epithelial dysplasia. The implications of finding epithelial dysplasia in 

an oral biopsy for clinical management are discussed from the pathologists’ viewpoint.
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Introduction

The concept of epithelial dysplasia was introduced into oral pathology over sixty years ago, 

following the recognition that some  oral lesions had the potential to progress to oral cancer, 

now recognised as oral potentially malignant disorders (OPMDs). Attempts to grade oral 

dysplasia systematically were introduced into the literature in 1969, using photographic 

standards as reference (Smith and Pindborg, 1969) and internationally agreed classifications 

were formulated later (Wahi et al., 1971; Kramer et al., 1978; Pindborg et al., 1997; Gale et al., 

2005; Reibel et al, 2017). Since the World Health Organisation (WHO) set out the current criteria 

for epithelial dysplasia (Reibel et al., 2017), a number of reviews and commentaries on oral 

dysplasia (Müller, 2018; Woo, 2019; Tilakaratne et al., 2019; Yan et al, 2020) and head and neck 

epithelial dysplasia (Hellquist et al., 2020; Odell et al., 2021) have been published, along with 

numerous original research papers. The aims of this paper are to describe current views on 

histological interpretation of epithelial dysplasia in OPMDs, with emphasis on leukoplakia and 

erythroplakia, and their relationship to malignant transformation and treatment.  

TerminologyA
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The preferred term for the histopathological changes in oral epithelium that indicate a risk of 

malignant transformation is epithelial dysplasia, simply meaning abnormal growth.  Epithelial 

dysplasia describes histological changes only and has no clinical morphological equivalent.  At 

other body sites such as cervix the term used is cervical/squamous intraepithelial neoplasia and 

the term oral intraepithelial neoplasia, abbreviated to OIN, has been proposed (Küffer and 

Lombardi, 2002).  However, there is clinical and molecular evidence, discussed below, that the 

changes are not neoplastic, rather they are harbingers of neoplasia as evidenced by the fact that 

epithelial dysplasia has molecular changes distinct from those in carcinoma, often persists for 

decades without progression and sometimes resolves with conservative treatment or 

spontaneously.    The alternative term squamous intraepithelial lesion has been used in the 

larynx (Gale et al., 2009), but is a less specific term, and has since been replaced with dysplasia. 

OPMDs are recognised and defined clinically and dysplasia may or may not be present in them.   

For this reason the term potentially malignant, derived at the expert working group meeting of 

the WHO collaborating centre held in London in 2005, is used to describe the clinical changes 

(Warnakulasuriya, Johnson and van der Waal, 2007).  Even when dysplasia is present, it still only 

indicates a risk of malignant transformation; most dysplastic lesions never transform in the life of 

the patient and the time to transformation in those that do is highly variable.

This review discusses the common histopathological changes of epithelial dysplasia in OPMDs, 

the majority of which present as  leukoplakia,  erythroplakia or mixed red and white mucosal 

changes.  These terms are used according to recent definitions (Warnakulasuriya et al., 2020) but 

cited research may have used earlier less specific terminology.  

Molecular pathology of epithelial dysplasia

How dysplasia should be recognised, graded and the grade interpreted clinically must be based 

on knowledge of the pathological processes of oral carcinogenesis.  The genome of oral A
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squamous cell carcinoma (OSCC) is markedly deranged, with high mutational load and gross 

chromosomal changes.  Despite this, almost all carcinomas have dysregulated activation of a 

relatively limited number of cancer pathways, notably WNT/β-catenin, PI3K/AKT/mTOR, 

JAK/STAT, RAS/RAF/MAPK or TGFβ (Molinolo et al., 2009; Stransky et al., 2011; Cancer Genome 

Atlas Network, 2015; Makarev 2017; Leemans, Snijders and Brakenhoff, 2018).  A minority of 

cases with low copy number variation associated with a more limited genetic signature 

independent of HPV has also been identified (Cancer Genome Atlas Network, 2015).

Malignant transformation of lesions with dysplasia remains poorly understood.  It has been 

proposed that oral carcinoma develops through progressive accumulation of key molecular 

changes in tumour suppressor genes and oncogenes, possibly in a specific sequence, until the 

last of the required changes completes the necessary cancer genotype and triggers invasion 

(Califano et al., 1996; Leemans et al., 2018).  This is supported by a gradual increase in mutations 

and chromosomal derangements in dysplastic lesions and specific genetic signatures have been 

proposed to predict transformation (Santigny et al., 2011; William et al., 2016; Wood et al., 2017; 

Leemans et al., 2018; Farah et al., 2019).   Predictive signatures are based on finding genetic 

changes shared between dysplastic lesions and either matched carcinoma samples or carcinoma 

sequences in databases (Santigny et al., 2011; Stransky, 2011; Wood et al., 2017; Farah et al., 

2019; Veeramachanen et al., 2019).  However, whether such changes are key in carcinogenesis is 

hypothetical.  Lack of data, complexity of analysis, the very numerous genetic changes and lack 

of understanding of their biological effect make it difficult to identify key events or timing. 

Others have interpreted the same molecular data differently.  Wood and colleagues undertook 

clonal analysis of 75 samples from 5 patients’ oral squamous cell carcinomas and multiple 

matched precursor lesions using copy number and ultra-deep sequence analysis (Wood et al., 

2015).  They showed that the precursor lesions were multiclonal from the earliest stages and that 

their molecular changes had little relationship to those of subsequent carcinomas.  Analysing the 

chronology of mutations, they concluded that no common molecular pathway to cancer could be 

identified, even though cancers and precursors shared mutations.  Carcinomas were usually 

derived from minor clones in the precursor lesions.   In a second paper (Wood et al., 2017), copy A
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number variation and exome sequencing were applied to multiple carcinoma and precursor 

samples from 69 patients. In all but one case, ‘ancestral’ molecular changes could be tracked 

from precursors to carcinomas but pathway analysis showed that each carcinoma had developed 

along an independent molecular pathway.   The authors suggested that molecular changes in oral 

epithelial dysplasia accumulate randomly and most may be irrelevant to carcinogenesis.  The 

clones in the  precursors developed though neutral selection, that is, new clones did not have a 

growth advantage.   This is incompatible with the concept that precursor lesions develop key 

causative cancer changes sequentially, each new subclone increasing its selective advantage and 

replacing all other clones in the lesion by a ‘selective sweep’ until finally a cancer develops.  

This interpretation is supported by a large in silico study of exome sequences by Makarev and 

colleagues, who applied a complex pathway and sub-pathway analysis to detect biologically 

relevant changes in cancer signalling pathways in 359 carcinomas and 86 leukoplakias (Makarev 

et al., 2017).    They showed that cancer signalling pathways in oral leukoplakia were almost 

exclusively inhibited, a dramatically different profile from the activated pathways in carcinoma, 

(Makarev et al., 2017).  Only pathways of cell death were frequently upregulated in epithelial 

dysplasia, indicating that leukoplakia may partially retain the normal mechanisms to prevent 

progressive chromosomal instability.   In this study, only 20 of the 86 oral leukoplakias had 

cancer pathway activation profiles similar to carcinoma but even these apparently similar 

leukoplakias were no more likely to undergo malignant transformation than those with dissimilar 

profiles.  As in the clonal analyses discussed above, the authors concluded that there was no 

predominant signalling pattern to predict risk of malignant transformation.  

Dysplastic oral lesions have a clonal structure (Rosin et al., 1997; van Houten et al., 2002; Zaini et 

al., 2020; Wood et al., 2015).  Though data on oral lesions are limited, much is known of the 

clonal structure and evolution in other precancerous states and the processes appear to be 

common to all (Greaves and Maley, 2012). Individual lesions comprise multiple competing and 

interdependent clones forming a stable structure within which new genetic changes and new 

clones arise in evolutionary bursts, a process known as punctuated equilibrium (Gould and 

Eldrege, 1993; Curtius, Wright and Graham, 2017).  These evolutionary models indicate that A
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dysplastic processes may remain stable without clinical or genetic progression for many years 

before sudden random transformation.  Clonal diversity is a strong predictor of progression, 

providing more opportunities for random changes to induce transformation (Maley et al., 2006).  

The size of clones and their distribution in oral lesions are poorly understood but can be as small 

as an epithelial proliferative unit (van Houten et al., 2002; Braakhuis et al., 2003), and there 

appear to be very variable numbers of abnormal cells in dysplastic oral epithelium.  Some lesions 

comprise a single clone, others appear multiclonal within a microscopic distance and others may 

contain only a small proportion of abnormal cells (Zaini et al. 2020).  

 The concept of clonal stability appears to be incompatible with that of ‘field change’, with 

widespread genetic changes detected across several centimetres of mucosa (Braakhuis et al., 

2003).  It is possible that occasional clones may have the ability to spread extensively, accounting 

for common founder mutations in multiple carcinomas.  However, a distinction can be drawn 

between genetically altered fields and ‘cancerized’ fields that have acquired a growth advantage 

(Curtius, Wright and Graham, 2018).  Such fields need not be clonal and may be transient.  Their 

driver genes are unknown, but in sun exposed skin, p53 mutation is known to drive clonal 

expansion in transit amplifying, rather than stem, cells (Klein et al., 2010) and p53 is an early 

alteration in oral dysplastic lesions and commonly used to detect field change (Braakhuis et al., 

2003).  This process resembles a selective sweep, but alternative mechanisms exist to account 

for widespread and apparently separate areas of abnormal but genetically related fields.  In lung, 

dysplastic cells can migrate considerable distances through normal epithelium to seed new foci 

of field change remotely (Pipinikas et al., 2014). Alternatively, parallel evolution of the same p53 

mutation signature may occur multifocally, since tobacco targets specific p53 gene codons in a 

carcinogen specific pattern, and these mutations may then be selected to a converged subset 

(Rodin and Rodin, 2005).

Taking together the clonality and pathway studies, it seems that the mutations and chromosomal 

changes that accumulate in oral epithelial dysplastic lesions do not drive carcinogenesis.  They 

are neutral or passenger mutations and inhibit rather than activate cancer signalling pathways.  

Some genetic changes may be carried forward into any cancer that develops but they may not A
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act as driver mutations until they are in this new malignant context (Makarev et al., 2017).  Oral 

epithelial dysplasias evolve new clones in bursts of chromosomal instability, generating a 

continuous repertoire of random new genetic changes, only some of which may spread to 

produce field change.  Dysplasia should therefore be seen as a fertile environment of 

chromosomal instability in which development of carcinoma becomes progressively more likely.  

It is not a stage in cancer development and carcinomas may develop suddenly and unpredictably 

from minority clones in a dysplasia.   Dysplasia undergoes malignant transformation, it does not 

progress to carcinoma. 

Features of oral epithelial dysplasia 

Recognition of dysplasia in an OPMD initially depended on identification of individual features of 

cytological atypia. Increasingly, architectural changes have been accepted as features of 

dysplasia, reflecting that malignant transformation may occur in OPMDs that lack, or show 

minimal, cytological abnormality. Prominent amongst lesions with primarily architectural 

changes is proliferative verrucous leukoplakia, which has a very high risk of transformation 

despite minimal or mild cytological atypia in early samples. The microscopic features of oral 

dysplasia recognised in the WHO classification (Reibel et al., 2017) are shown in table 1. 

These histological features are individually relatively non-specific, and almost all may be seen in 

various disease processes (MacDonald and Rennie, 1975), it is the combination of several 

features and their combined appearance that indicates epithelial dysplasia. For example, the 

expansion of the basal proliferation compartment characteristic of many dysplastic lesions is not 

specifically mentioned, since it comprises elements of increased nuclear to cytoplasmic ratio, 

altered stratification and maturation and ‘high’ mitoses. Terms including hyperplasia have been 

removed from the list of features because, by definition, these processes are reactive and 

reversible, and inconsistent with a dysplastic process (Reibel et al., 2017). 
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The list of features in table 1 should not be regarded as definitive.  We have suggested clarifying 

the term hyperchromasia as a nuclear change and there are additional features that might be 

included in future editions of the WHO Blue Book that are generally accepted by pathologists but 

lack a formal evidence base (Woo, 2019). A verrucous architecture and altered differentiation 

and maturation, particularly changes in keratinisation pattern and premature keratinisation also 

merit inclusion though, like other features, these are not specific to oral epithelial dysplasia.  A 

pattern of basal cell clustering and budding downward growth seems to be a significant indicator 

of loss of tissue organisation and is recognised as an important features in epidermal dysplasia 

where they are more predictive of malignant transformation than upward extension of atypia 

(Schmitz et al., 2019). Sharply defined boundaries between normal and dysplastic tissue may be 

seen when dysplastic epithelium stains more intensely than adjacent normal epithelium 

(Pindborg, 1985; Lumerman et al., 1995; Izumo, 2011; Zhang et al., 2018; Woo, 2018; ), reflecting 

a clonal structure and producing a much sharper lateral margin than lichen planus or frictional 

keratosis.  Apparent skip lesions in sections may reflect irregular boundaries of clonal changes 

rather than genuinely separate satellite lesions but have been long recognised as a feature 

(Lumerman et al., 1995).  Changes in basal cell polarity and basal layer ‘disorganisation’ without 

cytological atypia are further generally recognised features (Okamura et al., 2016) not specifically 

mentioned but also known to be important in laryngeal epithelial dysplasia (Stenersen et al., 

1992).

One further important feature of dysplasia not listed is a ‘lichenoid’ immune response, as defined 

and discussed in a separate section below.  This is commonly present and is useful in drawing 

attention to the possibility of mild epithelial dysplasia when no other reason for the immune 

response can be identified.  A lichenoid immune response is associated with keratinocyte killing 

by induction of apoptosis, but spontaneous apoptosis and apoptotic mitoses (‘mitotic 

catastrophe’) in the absence of a lichenoid infiltrate or other cause are features of epithelial 

dysplasia because they are indicators of chromosomal instability.  Apoptotic mitoses are often 

recognised less specifically as abnormal mitoses.  Frequent apoptosis at all levels is a feature of 

HPV-associated dysplasia.  Hyperkeratosis is not considered a feature of epithelial dysplasia in its 

own right (apart from as a feature in verrucous architecture) but a change in keratin pattern, A
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ranging from loss to hyperkeratinisation is usual.  Dysplastic lesions are frequently depleted of 

glycogen relative to adjacent epithelium, often with a sharp boundary (Silverman, Barbosa, and 

Kearns, 1971; Isaacson and Shear, 1981), more frequently with increasing grade (Yokoo et al., 

2004) and easily detected on PAS staining.  However, in most lesions glycogen loss is probably 

only a surrogate for a differentiation change to keratinisation, particularly orthokeratinisation, 

rather than reflecting known underlying metabolic changes (Aizawa et al., 2017). Candida 

infection is also associated with glycogen loss (Silverman et al., 1971).  An important feature 

missing from the list is lateral extension of changes into minor gland ducts, usually considered to 

indicate epithelial dysplasia of severe grade. 

Unfortunately, there are no accepted definitions of the individual features of dysplasia and they 

are assessed and interpreted differently by different observers. Kujan et al. (2007) reported that 

pathologists recognised mitotic figures, drop-shaped rete ridges, increased nuclear size and 

cellular pleomorphism reproducibly, but reproducibility of individual features varies between 

studies (Ranganathan, et al., 2020). It is also recognised that pathologists find it very difficult to 

assess individual features of dysplasia without being influenced by the tissue context (Hamilton 

et al., 2009).  The wording used to describe the features has been slightly changed between each 

WHO edition and the need to keep the list concise has resulted in a list of rather generic 

features, losing specificity and detail and requiring significant interpretation by the user.  More 

fundamentally, defining oral epithelial dysplasia by a simple list of features tends to oversimplify 

its recognition and assessment.  

Features of significance

Attempts have been made to define the features most closely associated with malignant 

transformation, by examining lesions adjacent to carcinoma (Wright and Shear, 1985), by A
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comparing transforming, non-transforming and non-dysplastic lesions (Kramer et al., 1970) or by 

comparing the frequency of features to those in leukoplakia overall (Banoczy and Csiba, 1976). 

Analysis of these studies suggested that features of particular significance were ‘basal cell 

hyperplasia’, nuclear hyperchromatism, enlarged nucleoli, loss of cohesion and loss of basal 

polarity and abnormal mitoses (MacDonald and Saka, 1991).  However, these frequently cited 

studies must be interpreted with caution.  They are now rather old, used obsolete definitions, 

numbers were small, and controls included lichen planus and non-transformed lesions so that 

little confidence can now be ascribed to the conclusions. 

An alternative approach is to identify features that have a direct link to the known underlying 

pathological processes.  On this basis the features listed in Table 2 are likely to indicate genuine 

oral epithelial dysplasia, but whether they correlate with transformation remains unclear.

We propose an updated list of features of oral epithelial dysplasia as shown in Table 3.  Many of 

these remain non-specific, and the same provisos apply as to the current WHO list; that not all 

features are present in any lesion, that they may be seen in benign and reactive conditions, that 

their assessment is subjective and that their severity (related to the normal anatomy at the site) 

reflects grade.  It is proposed that the meaning of these features is clearer than those in the 2017 

WHO list.

Principles of dysplasia grading 

Recognition of dysplasia provides useful information to the clinician, but grading the changes 

should provide more accurate evidence about the risk and likely time scale of malignant 

transformation, though this has not always been borne out in studies of oral lesions (Holmstrup, 

et al., 2006; Arduino et al., 2009; Dost et al., 2014).  Grading should facilitate the stratification of 

patients to appropriate management protocols but is not a sole indicator of treatment selection. 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

Most histological dysplasia grading systems have been formulated without understanding the 

biology of the disease (Cross, 1998).  Without knowing the natural clustering of groups of lesions 

within the spectrum of disease, grading systems can only impose arbitrary boundaries that do 

not reflect the underlying disease processes. Even if these arbitrary grades can be assessed with 

high reproducibility, that does not indicate that the grading system is predictive. To date no 

studies have identified any natural prognostic groups in oral epithelial dysplasia, or any clustering 

of features to define distinct patterns (Tilakaratne et al., 2001).  Consequently, all oral epithelial 

dysplasia grading systems must be considered very artificial constructs.  It is possible that 

different grading criteria may be necessary for HPV-associated dysplasia, verrucous lesions and 

architectural dysplasia. 

Dysplasia grades are not defined diagnostic categories that can be assigned accurately, they are 

subjective estimates of a spectrum of changes.  Even if dysplasia grading were a perfect process, 

the grade could not always estimate risk accurately because of sampling error and treatment 

interventions. Nevertheless, dysplasia grading has great clinical utility and remains the gold 

standard for guiding management of OPMDs.

Reproducibility

At the second meeting of the International Association for Oral Pathologists in 1984, delegates 

were asked to grade a series of photographs of dysplastic oral mucosa during a workshop and 

very poor inter-observer agreement was demonstrated (Pindborg, Reibel and Holmstrup, 1985). 

Though widely cited, the survey was undertaken by paper questionnaire and replies were 

returned by individuals, including some without diagnostic pathology training or experience.  

Since then, numerous publications have documented poor inter- and intra-observer agreement 

in oral epithelial dysplasia grading (Abbey et al., 1995; Warnakulasuriya et al., 2008; Ranganathan 

et al., 2020) but few studies have addressed the causes, generally considered to be lack of 

definitions of truly specific features and well-defined grade descriptors.   The overall tone of such A
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papers is very negative.  Poor reproducibility of grading systems has been seen as dismal failure 

(Bosman, 2001), but this criticism is unjustified.  

It is impossible that a subjective grading scale can be completely reproducible, and it is often 

forgotten that reproducibility, while important, is not a critical requirement for a dysplasia 

grading system (Cross, 1998).  The kappa statistic used to measure reproducibility in dysplasia 

grading is statistically inappropriate (Cross, 1996) and the verbal descriptors of reproducibility 

used in Kappa analysis are arbitrary and generate unduly concerning research findings.  It is 

important to note that traditional 3 or 4 grade dysplasia grading can be reproducible when 

analysed using appropriate methods (Brothwell et al., 2003).  As a single finding, poor 

reproducibility is not a reason to abandon a grading system; its other qualities need to be 

assessed as well and its predictive value is much more important.  It is, after all, possible to arrive 

reproducibly at the wrong diagnosis. 

Consensus reporting is a simple method to further improve consistency (Speight et al, 2015) and 

calibration seems less effective (Karabulut et al., 1995). There is a case for dysplasia to be graded 

by specialist pathologists in large centres.  Consensus reporting is advocated for research studies 

and clinical trials of OMPDs (Speight et al., 2015) and we advocate that it should be standard in 

clinical practice. 

Evolution of oral dysplasia grading 

The term dysplasia was introduced in uterine cervix pathology in the 1950s (Reagan, Seidemann 

and Saracusa, 1953) and in 1968 the first widely used histological grading system for dysplasia 

was established, the cervical intraepithelial neoplasia (CIN) system (World Health Organisation, 

2014). Three grades, CIN1 (mild), CIN2 (moderate) and CIN3 (severe) were used and the success 

of the system influenced grading of dysplasia in tissues including the oral mucosa for decades. 

In the CIN system, mild dysplasia was characterised by cytological changes restricted to the basal 

one-third of the epithelial thickness, with the middle and upper thirds involved in CIN2 and CIN3 A
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respectively.  The current oral WHO system (Reibel et al., 2017) suggests using a thirds-based 

assessment as part of the diagnostic criteria.  However, this analogy to the cervix is 

fundamentally flawed, being based on dysplasia in a non-keratinising epithelium caused almost 

exclusively by human papillomavirus (HPV), a rare cause of oral dysplasia. Further, the molecular 

understanding of cervical HPV disease suggests that CIN1 is biologically a different process from 

CIN2 and 3, not a spectrum of progressive changes. There is also difficulty in applying ‘thirds’ 

grading to the more complex structure of oral mucosa. In contrast to the cervix, OMPDs show a 

greater degree of heterogeneity with wide variation in size, thickness and complexity of rete 

architecture and keratinisation, making the level of thirds difficult to define, especially in very 

thin epithelia. Further the oral mucosa is itself heterogeneous with differing architectures in 

masticatory, lining and specialised types.   

There is little recent published evidence for the use of ‘thirds’ in grading oral dysplasia and, 

unsurprisingly, used alone, simple ‘thirds’ grading does not correlate with grading including 

architectural features (Tilakaratne et al., 2011) but the thirds affected do provide some useful 

information about proliferation and loss of stratification in lesions where an atypical basal cell 

compartment is expanded, and this may be compiled with other features into a final grade. 

Unified grading systems

Many pathologists yearn for a unified grading system that could be applied to all body sites, and 

in the head and neck it might seem that a single system for larynx, pharynx and oral cavity should 

be devised (Cho and Song, 2018).

However, all editions of the WHO Classification (Wahi et al., 1971; Pindborg et al., 1997; Gale et 

al., 2005; Reibel et al., 2017) have differentiated the assessment of dysplasia in the oral cavity 

from lesions in the larynx and at other head and neck sites.  Dysplasia in the larynx can appear 

identical to some oral dysplasia, but the larynx has a more consistent epithelial architecture and 

is exposed to a more limited range of carcinogens.  The success of binary grading in larynx is due A
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to natural clustering of disease outcomes in the larynx and cannot be extrapolated to the oral 

cavity.  In the oral cavity a wide range of OPMD is recognised, with different aetiologies and 

diverse histological appearances.  In addition, there is considerable variation in the normal 

epithelial structure between oral cavity subsites that affects the appearances of dysplasia.  These 

differences are described elsewhere (Odell et al., 2021).

The WHO oral dysplasia grading ‘system’

The WHO classifications in 1971 and 1997 developed a list of 13 features “that may contribute to 

a diagnosis of epithelial dysplasia”.   No guidance was provided on formulating a grade, other 

than to say that more prominent or numerous changes indicated more severe grades.  Thirds-

based assessment was not mentioned.  No number of grades was specified, though mild, 

moderate, severe and carcinoma in situ were illustrated. It was noted that even mild dysplasia 

indicated increased risk (Pindborg et al., 1997).  

The list was further developed in the 2005 edition (Gale et al., 2005), when features were divided 

into 7 architectural and 8 cytological and described as criteria for diagnosis.  Five grades included 

hyperplasia (noting that this was a conceptual distinction from mild dysplasia because their 

histopathological appearances could be identical), mild, moderate, severe and carcinoma in situ 

(noting that some combined this grade with severe dysplasia).  Dysplasia required the presence 

of both architectural and cytological changes.  The primary distinction between mild, moderate 

and severe dysplasia was the number of thirds affected, with up grading justified by more 

marked cytological changes. 

The current 2017 4th edition (Reibel et al., 2017) made a number of changes. Loss of cohesion 

was added as an architectural feature.  In the cytological features, increased nuclear size was 

removed as it was felt this was included in the increased nucleus to cytoplasm ratio, and 

hyperchromasia was added.  Other features were discussed and, though generally accepted, 

could not be added because of lack of published evidence.  The diagnostic categories were A
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reduced from five to three (mild, moderate, and severe) by eliminating hyperplasia (a non-

dysplastic process by definition) and combining severe dysplasia with carcinoma in situ.  These 

changes were not contentious, having been widely accepted since the 3rd edition.  However, 

there was considerable discussion in the consensus group over the importance of thirds grading, 

some wishing to abolish the concept entirely on grounds of the dissimilarity of oral and cervical 

dysplasia, and to emphasise the importance of architectural dysplasia.  The text specifically noted 

that there was no evidence to show how individual features could be translated into a grade and 

the importance of thirds grading was downgraded, becoming just ‘one factor in defining a grade’.  

It was specifically noted that changes limited to the basal third could merit a diagnosis of severe 

dysplasia and the significance of architectural features and the connective tissue interface were 

increased in importance, in an attempt to allow higher grades to be diagnosed in lesions 

described as lichenoid, verrucous or differentiated.   These changes were considered 

disappointing to some, who felt the system reflected lack of consensus and was unhelpful to 

pathologists (Cho and Song, 2018).

Carcinoma in situ

The category of carcinoma in situ was merged with severe dysplasia in 2017 primarily because 

the grades could not be differentiated histologically or, more importantly, by risk of 

transformation.  The conceptual basis of the diagnosis is now seriously undermined.  There is no 

evidence that carcinoma in situ is carcinoma in the absence of invasion or metastasis.  Indeed 

there is no evidence that it is even neoplastic, since high risk clinical lesions with presumed 

severe dysplasia may remain stable, regress or possibly even resolve (Pindborg, Daftary and 

Mehta, 1977; Gupta et al., 1980;  Mincer, Coleman and Hopkins, 1972).  In addition, the genetic 

changes are distinct from  oral carcinoma (Makarev et al., 2017).  The category of carcinoma in 

situ remains in widespread use in Japan, but the range of severity is considered to include WHO 

severe dysplasia and some lesions in the moderate category (Izumo, 2011).

Other 3 grade systemsA
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Many different grading systems have been devised, but none have become widely used.  As 

noted above, many of the early classic studies associating dysplasia in OPMD with malignant 

transformation were based on thirds grading (Mincer, Coleman and Hopkins, 1972; Shafer and 

Waldron, 1975; Gupta et al., 1980).    

Several systems have attempted to allocate significance scores to individual features and ascribe 

grades by totalling the scores (Smith and Pindborg, 1969) or by counting the number of features 

present (Banoczy and Csiba, 1976), but these are relatively complex and the features of 

significance and scores were unvalidated.  Others have attached specific features to different 

grades (Brothwell et al., 2003).  None have been widely adopted. 

The Ljubljana system designed for the larynx has been through a number of iterations and 

terminological changes and is very well supported by follow-up data for the larynx.  The system 

provides descriptive definitions for grading into four grades, squamous and basal/parabasal 

hyperplasia, atypical hyperplasia and carcinoma in situ, though in use the system performs 

almost as a binary system (Gale et al., 2008) and has formed the basis for the current WHO two 

grade system for larynx.  Zerdoner (2003) applied an earlier form of the system to oral dysplasia 

and found good negative predictive value but only an 18% positive prediction of transformation 

in a 4-6-year follow-up.  A second small study (Mahajan and Hazarey, 2004) showed good 

reproducibility, but no follow up data.  Previous versions of the system had some drawbacks 

(Helliwell, 1999) but the current two grade larynx successor system has not been tested in a 

follow-up study of oral lesions.  Unfortunately, the descriptions used for the system are not 

easily applied to the full range of oral dysplastic lesions, but the concept of providing descriptors 

of high and low risk grades rather than a list of features appears to have merit.  

Binary grading
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Grading of laryngeal dysplasia has moved to a binary system as described in detail in a recent 

review (Hellquist et al., 2020). Advantages of restricting diagnosis to high- and low-grade 

dysplasia in the larynx are suggested to be that it is easier for non-specialist pathologists to 

perform and easier for clinicians to interpret than previous multiple grade systems.  Binary 

systems suit larynx dysplasia, for which treatment options are relatively limited and long-term 

regular observation less easy than for oral lesions. 

Binary systems of grading are currently used for oesophageal dysplasia, colorectal dysplasia, 

urothelial dysplasia and in gynaecological pathology CIN and VIN grades are combined with other 

findings to define high and low-grade squamous intraepithelial lesions (SILs).  Conversely, three-

point grading is used for bronchial squamous dysplasia.

Küffer and Lombardi (2002) argued for a binary classification in which mild dysplasia would 

become low-grade oral intraepithelial neoplasia (OIN), with moderate, severe dysplasia and 

carcinoma in situ combined as high-grade OIN. Kujan et al. (2006) proposed a binary system that 

segregated oral dysplasia into low-grade and high-grade groups, splitting the moderate grade 

between them, based on the number of observed architectural and cytological changes. High-

grade dysplasia demonstrated at least four architectural features and five cytological features, 

and low-grade disorders had fewer microscopic changes. Nankivell et al. (2013) attempted to 

validate the reproducibility and prognostic capability of the binary grading system and proposed 

a minor change with four architectural features and four cytological changes required for the 

high-grade dysplasia group. This change improved the prognostic value of the binary system 

slightly (Nankivell et al., 2013) but neither system convincingly prognosticated lesions in the 

moderate group any more accurately.  The WHO included the binary system as an addition in its 

table of grading systems in 2017, with the caveat that further validation was recommended 

(Reibel et al., 2017).

Binary systems appear attractive because they show greater inter- observer agreement than 

three grade systems.  However, this is an automatic result of having fewer grades over which to 

disagree and not an indication that the grading system is inherently more accurate or has better A
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prognostic value.  The key benefit that binary systems must demonstrate is that malignant 

transformation of lesions in the intermediate or moderate dysplasia category is more accurately 

predicted without reducing the negative predictive value of mild dysplasia or the positive 

predictive value of severe dysplasia.  It is perhaps intuitive in oral dysplasia to combine moderate 

and severe grades into a high-grade category (Küffer and Lombardi, 2002) and that approach has 

been advocated for stratifying dysplasia cohorts in research studies (Speight et al., 2015). 

However, in the study by Kujan et al. (2006) a number of biopsies that had been previously 

classified as moderate were re-assigned into the low-grade dysplasia group on review. The 

predictive values of binary and three-grade systems are shown in figures 1 and 2 and discussed 

below.

How many grades is best?

As noted above, the pathological processes of oral epithelial dysplasia are not understood well 

enough to determine any natural clustering of categories or grades that might relate to 

underlying disease processes or malignant transformation.  Thus, any decision on the ‘correct’ 

number of grades and their boundaries is arbitrary. 

Though using two grades appeals to clinicians, who would like a diagnosis indicating the need for 

intervention, it provides less information to the clinician than a three-grade system (Morris, 

1994; Llewellyn, 2000).  Forcing continuous variables into two arbitrary categories has risks.  

Information is lost, there is a risk of increasing false positive and negative results, and two very 

similar dysplastic lesions just each side of the cut off appear more different than similar (Altman 

and Royston, 2006).  According to information theory, seven categories is theoretically best, but 

there are no data to support that so many categories are individually statistically different.  It is 

currently not possible to recommend any specific number of grades and it may not be a critical 

feature.  It is more important that the grades used have the highest predictive values and identify 

clearly different outcomes.  For oral epithelial dysplasia, the maximum number of grades shown 

to provide statistically different outcomes, thus communicating the most nuanced risk A
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assessment to the clinical team, remains three (see figure 1).  Further investigations to improve 

or design two grade systems and study increased numbers of grades are warranted but require 

assessment against clinical outcome.

Grades or patterns?

It may not be possible to derive a single ‘system’ to grade oral epithelial dysplasia because of its 

variability.  It is therefore an attractive idea to identify patterns that might be graded differently 

but it has not been possible to define any association of individual features by cluster analysis 

(Tilakaratne et al., 2001).  However, pathologists will recognise a number of different 

presentations in which they routinely increase or reduce their thresholds for grading to account 

for histological variation, site or clinical risk.  The following sections discuss some of these 

grading scenarios, which are defined differently, either histologically, by clinical presentation or 

by cause.  Features and grades of dysplasia show some overlap between these patterns and are 

shown together in figures 3 to 5.

Differentiated and basaloid dysplasia

Early oral dysplasia grading used a thirds-based approach scoring only basal compartment 

expansion and atypia but this proved a poor predictor of malignant transformation.  Half of 

carcinomas developed in lesions not initially considered dysplastic (Silverman, Gorsky and 

Lozada, 1984).  When the threshold for diagnosing dysplasia was reduced and basal cell 

compartment expansion less emphasised, all cases with malignant transformation showed prior 

dysplasia (Bánóczy and Csiba, 1976).  

It was realised that, unlike cervical dysplasia, all lesions that preceded oral carcinoma were 

keratinised and retained a maturing prickle cell layer (Pindborg et al., 1963; Banoczy and Csiba, 

1972).  Even severe dysplasia and carcinoma in situ in oral mucosa retain a few maturing surface 

cells, often keratinised (Shafer and Waldron, 1975; Crissman, Visscher and Sakr, 1993) though 

these are often detached on biopsy (Saku et al., 2014).  Similar findings were made in the larynx, A
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where differentiated lesions carried higher risk than the basaloid full thickness lesions (Crissman 

and Zarbo, 1989).

Since the most differentiated lesions had minimal or no basal atypia, their features were 

incorporated into grading systems as ‘architectural’ dysplasia (Krutchkoff, Eisenberg and 

Anderson, 1991) or as ‘differentiated’ dysplasia (Crissman, Visscher and Sakr, 1993), and these 

terms are synonymous.  Unfortunately this concept was not widely appreciated beyond specialist 

pathologists and by 2009, a leading textbook of head and neck pathology still noted that 

“premature or early cytoplasmic keratinisation in the lower one to two thirds of the epithelium is 

a common but not often stressed sign of dysplasia” and “excessive cytoplasmic keratinisation in 

all levels of the epithelium (is) another change that is seldom recognised as a significant 

maturation abnormality” (Sakr et al., 2009).   

In 2004 the Japanese Society of Oral Pathology proposed that two histological patterns of oral 

severe dysplasia/carcinoma in situ could be recognised, differentiated and basaloid types (JSOP, 

2005; JSOP 2007). The differentiated type was defined as having a tendency towards 

keratinisation with organised stratification in which basal prickle and keratinised layers were 

distinguishable, regardless of epithelial thickness, rete morphology and type of keratinisation. 

Basal cells were often not enlarged.  Suprabasal keratin 13 was lost in 15 of 20 cases (Saku et al., 

2014).  The basaloid type was characterised by monotonous basaloid cells with high 

nucleus:cytoplasm ratio and large nuclei.  Drop-shaped rete processes and minimal keratin were 

often present.  Though lesions at the ends of the differentiated-basaloid spectrum were 

distinctive, 41 of 80 cases were of mixed patterns. There was less agreement amongst the 25 

reviewing pathologists about the grade of differentiated dysplasias and a further 80 

unclassifiable cases omitted from the published series were generally of differentiated type (Saku 

et al., 2014).  This study included only severe dysplasia/carcinoma in situ (the JSOP dysplasia 

system includes some moderate and all severe dysplasia as carcinoma in situ (Izumo, 2011)).  

These concepts have been extended to lower grades of dysplasia with division of differentiated 

dysplasia into a thickened and an atrophic type (Izumo, 2011).  These detailed studies are purely 

descriptive, and no follow-up data are yet available on these histopathological patterns. A
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An analogy has been drawn between oral epithelial dysplasia and differentiated dysplasia in the 

vulva.  Its appearances are similar to many oral dysplastic lesions (Jin and Liang, 2018) but the 

status of differentiated dysplasia as an entity (WHO vulvar intraepithelial neoplasia, HPV-

independent) rests on its distinction from HPV-associated squamous intraepithelial neoplasia, 

which is far commoner at this site and shows typical HPV-induced dysplasia.  In the oral cavity, 

HPV-associated dysplasia is rare and, like almost all oral epithelial dysplasia, differentiated.   

Applying vulvar diagnostic criteria, differentiated dysplasia has been reported as a precursor to, 

or co-existing with, oral squamous cell carcinoma (Arsenic and Kurrer, 2013) but there is no 

difference in the risk of malignant transformation between it and a basaloid pattern of oral 

epithelial dysplasia (Arsenic and Kurrer, 2013; Wils et al., 2019) though the time to 

transformation was longer for the differentiated pattern (Wils et al., 2019).  In the oral cavity, 

differentiated and basaloid patterns may reflect subsite, since differentiated dysplasia was more 

frequent in lower risk sites while basaloid dysplasia tended to affect lateral tongue and floor of 

mouth (Evren et al., 2020) where keratinisation is absent normally. 

Loss of expression of keratin 13 expression and development of keratin 17 expression have been 

noted in oral differentiated dysplasia (Saku et al., 2014) and are proposed as markers of vulvar 

differentiated dysplasia (Dasgupta et al., 2018).  These appear to be less useful markers in oral 

mucosa as both changes can be seen in both differentiated and basaloid dysplasia (Wils et al., 

2020) and vary with grade (Nobusawa et al., 2014).  The same changes in keratins 13 and 17 are 

seen in oral lichen planus (Boisnic et al., 1995; Bloor et al., 2000), which can be difficult to 

differentiate from oral epithelial dysplasia microscopically.  While the expression of these 

keratins provides no significant prognostic information in oral dysplasia, it has been suggested 

that keratin 13 loss may be helpful to identify risk lesions without cytological atypia (Wils et al., 

2020) but further research is required before these biomarkers could be recommended for 

routine clinical use. 

Non-differentiated dysplastic lesions at other body sites have been referred to as basaloid, 

classical or conventional.  Basaloid is probably the best term for oral dysplasia, since the A
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appearances are classical or conventional only for HPV-associated cervical and vulvar dysplasia, a 

pattern not seen in the mouth.  

Contrary to some published statements, the WHO classification does recognise differentiated 

oral epithelial dysplasia but encompasses it in the term architectural dysplasia after the 2005 

edition.  The importance of thirds-grading was downgraded in the 2017 edition and there is no 

longer a requirement for oral epithelial dysplasia to show both architectural and cytological 

features.  We consider almost all oral dysplasia to be differentiated and the most differentiated 

appearance with minimal basal cell atypia is one end of a spectrum that may coexist with 

basaloid dysplasia in the same lesion. It is unknown whether differentiated dysplasia may 

become more basaloid with progression.   For these reasons, architectural or differentiated 

dysplasia is not recognised as a discrete type or entity in oral epithelium,  but is recognised as a 

dysplastic pattern (Li et al., 2021).  

In our experience, pathologists experienced at grading dysplasia at other body sites consistently 

undergrade oral dysplasia, classifying even moderate dysplasia as non-dysplastic or 

misdiagnosing it entirely as lichen planus. This is primarily the result of not recognising or 

underscoring architectural/differentiated dysplasia, particularly in dysplasia with no basal atypia, 

as in clinical verrucous or histologically lichenoid lesions.  This omission reduces the predictive 

value of oral epithelial dysplasia grading (Evren et al., 2020).  Few studies have reassessed the 

features of biopsies that preceded carcinoma but had been reported as non-dysplastic, but one 

study showed that the underdiagnosed lesions were of architectural/differentiated type and 

diagnosed as hyperkeratosis or keratosis with a lichenoid reaction (Goodson et al., 2015).  

Taken together, all these studies emphasise the importance of recognising the most 

differentiated end of the spectrum of dysplasia in which there may be no basal cytological 

changes.  It would be helpful to establish the criteria of generalised premature keratinisation and 

sharp lateral demarcation in the WHO list of features of dysplasia; they have been long 

recognised in other publications. A
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Dysplasia in verrucous and papillary lesions

Verrucous and papillary OPMD are known to carry a high risk, despite exhibiting low grades of 

primarily architectural dysplasia that some have considered either minimal, non-dysplastic or 

‘atypical’.    The disconnect between dysplastic features and behaviour is shared with verrucous 

carcinoma which has a distinct molecular signature (Samman et al., 2015) probably shared with 

verrucous dysplasia, and possibly distinct from other dysplastic lesions (Okoturo et al., 2018). 

Verrucous lesions exhibit premature even keratinisation, parakeratinisation or 

orthokeratinisation with a corrugated or verrucous surface, the peaks aligned with connective 

tissue papillae between broad acanthotic rounded or slightly bulbous rete processes.  The basal 

cell layer ranges from apparently normal to expansion to a few layers with mild cytological 

atypia.   The surface keratin may dip down into rete processes (keratin ‘plugging’) and there is 

frequently a lichenoid immune response.   Sharp lateral demarcation and skip lesions are 

frequent (Müller, 2018).  The changes are primarily architectural and the same in solitary lesions 

as in PVL (below; Li et al., 2020).  Papillary and markedly irregular verrucous lesions are difficult 

to identify as dysplastic and differentiate from viral changes, verrucous or papillary squamous 

carcinoma.

This verrucous architecture is rare in other oral lesions, which show different patterns and are 

generally readily differentiated from the verrucous appearance of dysplasia (Moutasim, Thomas 

and Barrett, 2017; Müller, 2018).  This allows the specific verrucous morphology alone to be 

diagnostic of oral epithelial dysplasia and without cytological atypia it merits diagnosis as mild 

dysplasia.  Minimal and very subtle additional basal atypia, single cell keratinisation or 

irregularity of the rete architecture would increase the grade to moderate and obvious 

cytological changes and mitoses, to severe dysplasia.   It is important to recognise only a fully 

developed verrucous architecture as a feature of dysplasia. An undulating or slightly peaked 

surface alone is not truly verrucous and may be seen in benign keratoses of masticatory mucosa, 

where it is associated with an elongate or arcading hyperplastic rete process pattern rather than A
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a bulbous one (Müller et al., 2018).  Tobacco-associated chevron keratinisation also produces 

surface keratin spikes but is not a feature of dysplasia (Pindborg et al., 1980).

The lack of cytological atypia has led to some verrucous lesions being considered hyperplastic or 

labelled atypical rather than dysplastic.  The term verrucous hyperplasia was first popularised by 

Shear and Pindborg to describe a verrucous lesion usually associated with adjacent verrucous or 

squamous carcinoma, distinguished by its exophytic or flat architecture without pushing invasion 

(Shear and Pindborg, 1980).  Unfortunately, the diagnostic criteria for verrucous hyperplasia are 

not specific (Kallarakkal, Ramanathan and Zain, 2013).  Others considered these same changes to 

indicate  either verrucous carcinoma or verrucous dysplasia (Slootweg and Müller, 1983). 

Molecular analysis shows these supposedly hyperplastic lesions have loss of heterozygosity (Poh 

et al., 2001) and gene amplifications (Wu et al., 2018) and so the presence of architectural 

features rather than cytological features should not prevent them being diagnosed as  dysplastic. 

More recently a focal exophytic verrucous hyperplasia (EVH) has been described in betel quid 

users (Zain et al., 2016).  These lesions are more papillary than verrucous and resemble 

carcinoma clinically.  It is unclear why they should be considered different from other verrucous 

and papillary dysplasias, particularly in view of the presence of molecular changes and malignant 

transformation (Wu et al., 2018)

Verrucous lesions have sharp pointed and often regular keratinised surface projections that do 

not extend far from the surface. When fronds or exophytic extensions develop, or a papilloma-

like structure, the lesion is better termed papillary.  Many dysplastic lesions show a mixture of 

both architectures.  Most papillary lesions show a degree of cytological atypia, but it can be 

difficult to define mild dysplasia in a verrucous or papillary structure since similar features may 

be seen in a variety of benign lesions, verrucous and papillary squamous carcinoma.  Since these 

carcinomas often lack marked cytological atypia, there is a risk of underdiagnosis due to sampling 

error, particularly in superficial samples of exophytic lesions.  There is no evidence to suggest 

how papillary lesions of oral epithelial dysplasia should be graded and good clinic-pathological 

correlation is required for accurate diagnosis.  A
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Dysplasia in proliferative verrucous leukoplakia

Proliferative verrucous leukoplakia (PVL) is a distinct OPMD  with oral leukoplakia at multiple 

intraoral sites  and characterized by a progressive clinical course and associated with a high 

proportion of malignant transformation (Warnakulasuriya et al, 2020). A recent systematic 

review estimated the proportion to be 49.5% (CI 26.7%–72.4%) (Iocca et al., 2020), slightly lower 

(43.9%) in a further meta-analysis in this special issue (Ramos-Garcia et al., 2021). Patients with a 

diagnosis of PVL often develop multiple primary and well-differentiated oral cancers (Bagan et al, 

2004; Thompson et al., 2021). No standardised criteria exist for the histopathological diagnosis of 

PVL and the clinical features remain paramount for establishing the diagnosis, particularly a 

predilection for palatal and gingival mucosa, older female patients and lack of association with 

risk factors. Whether there is a clear molecular  distinction between PVL and other OPMDs with 

dysplasia remains unclear, though numerous differences are identified (Okoturo et al., 2018) and 

a distinct molecular signature is proposed for verrucous carcinoma (Samman et al., 2015).

Early lesions of PVL have a flat surface and lack both a verrucous architecture and the cytological 

features of epithelial dysplasia.  In later phases architectural dysplasia develops but the degree of 

cytological changes still fails to reflect the clinical risk suggesting that grading for these lesions 

requires low thresholds. Diagnosis depends on architectural abnormality, with either a flat 

differentiated pattern with later development of a corrugated or verrucous hyperkeratosis with 

premature keratinisation, a granular layer and often orthokeratosis.  With progression, a highly 

complex and often sinuous epithelial-connective interface typically forms and there is no defined 

threshold for diagnosis of carcinoma. Cytological atypia may develop in late stages in PVL and 

increasing dysplasia grade may be seen in serial biopsies from patients in observational 

protocols. Nevertheless, malignant transformation can occur in PVL with only architectural A
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atypia, demonstrating that a thirds-based approach to grading cannot be applied to these, or 

other verrucous, lesions.  A recently proposed guideline in the US recommends the use of 

standardized histopathological criteria and descriptive terminology to indicate three categories 

of lesions within PVL: ‘corrugated ortho(para)hyperkeratotic lesion, not reactive’, ‘bulky 

hyperkeratotic epithelial proliferation, not reactive’ and  ‘suspicious for, or, squamous cell 

carcinoma’ (Thompson et al., 2021).  However, others would consider that these ‘not reactive’ 

categories show features of architectural dysplasia and they are discussed further below.  

In PVL, lichenoid inflammation is frequently present at the connective tissue interface and this 

can result in a misdiagnosis of lichen planus in early lesions (McParland and Warnakulasuriya, 

2021). 

Proliferative verrucous leukoplakia appears to be a relatively more prominent disease in 

developed Western countries than in developing countries, because smoking, betel quid and 

other causes of OPMD are less prevalent.  In Western developed countries, patients with PVL 

form a very high proportion of referrals for specialist care.  In developing countries PVL is 

recognised but appears proportionally less prevalent.  In contrast, other verrucous and papillary 

dysplastic lesions are very common in Asian countries, particularly associated with smoking and 

betel quid habits.   The majority of such lesions appear to be different from PVL and include 

those described as hyperplastic and clinically exophytic that were discussed in the previous 

section.  It must be appreciated that, though histopathological appearances are similar (Li et al., 

2020) not every patient with multifocal papillary or verrucous oral lesions has PVL.  Good clinico-

pathological correlation is required to avoid an erroneous diagnosis.  

Dysplasia with lichenoid immune response

Few areas in OPMD produce as much confusion as oral lichen planus and conditions that 

resemble it, partly caused by using the term lichenoid for different purposes. In the clinical 

context it is used to describe the appearance of a group of conditions that resemble lichen A
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planus, including  lupus erythematosus, some drug reactions and graft-versus-host disease.   It 

has also been proposed that oral ‘lichenoid lesions’ (defined as those with a mismatch between 

clinical and histological features) carry a higher risk of malignant transformation than lichen 

planus (van der Meij and van der Waal, 2003; Ramos Garcia et al., 2021) though this is disputed 

and confounded by terminological problems (González-Moles, Ramos-García and 

Warnakulasuriya, 2021).  Throughout this paper the term lichenoid is used in the histological 

context and has no clinical connotation.

In the histopathological context, the word lichenoid is used to describe the T cell-mediated 

immune response against keratinocytes that is seen in the conditions described clinically as 

lichenoid but is also a common feature of oral epithelial dysplasia.   The lichenoid  histological 

appearance is characterised by a lymphohistiocytic band-like infiltrate, epithelial infiltration by 

lymphocytes and apoptotic destruction of basal and suprabasal cells.  Basal cell destruction 

disrupts normal proliferation and maturation, producing  a change in keratin pattern, usually 

increased keratinisation, and generalised premature keratinisation.  However, it is important to 

realise that there is no universal histopathological pattern in lichen planus itself.  The component 

features and their relative proportions vary considerably, with disease activity, the normal 

epithelial architecture at the site affected, keratotic or atrophic presentation and other clinical 

factors (Alberdi-Navarro et al., 2017).  A lichenoid immune response is a very common feature of 

oral epithelial dysplasia, often a dominant one in PVL and architectural/differentiated dysplasia.

It can be difficult to distinguish lichen planus and oral epithelial dysplasia with an underlying 

lichenoid immune response histopathologically and this underlies confusion about the possible 

status of lichen planus and lichenoid lesions as OPMD (van der Meij and van der Waal, 2003; 

Gonzalez-Moles, 2008; Fitzpatrick et al., 2014;  Shearston et al., 2019).  Not only are the clinical 

and histopathological lichenoid features shared but  the lymphocytic infiltration and basal cell 

destruction may act as a confounding factor to mask mild degrees of dysplasia. This is a common 

diagnostic problem (Shearston et al., 2019) as a lichenoid histological appearance is seen in over 

a quarter of biopsies with oral epithelial dysplasia (Fitzpatrick et al., 2014). The features in oral 

epithelial dysplasia vary in their similarity to lichen planus but subtle differences may include a A
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more mixed inflammatory infiltrate with plasma cells (also potentially caused by Candida 

infection in both lichen planus and dysplasia), a less well demarcated infiltrate and a relatively 

intact basal cell layer for any degree of lymphocytic infiltration.  However, these subtle changes 

are not distinctive enough to allow confident differentiation.  

It cannot be stressed enough that the diagnosis of oral lichen planus cannot be made based 

solely on histopathology, since detailed clinical information and clinic-pathological correlation is 

required (Cheng et al., 2016).  The final diagnostic decision should be made by the clinician on 

clinical grounds and guided by the pathology report (Idrees et al., 2021; Aguirre-Urizar et al., 

2020). Pathologists must not be misled by limited clinical information indicating white streaks 

misinterpreted as striae and therefore evidence of oral lichen planus.   In addition to the striae of 

lichen planus, keratotic lines on mucosa may be seen in tobacco-induced ‘chevron keratosis’ and 

in the pumice pattern of leukoplakia (Pindborg et al., 1980) and in the elderly when loss of elastin 

causes fine mucosal folding.   Conversely, clinicians should not accept the concept of 

‘histologically confirmed lichen planus’ and should consider biopsy of all lichen planus-like oral 

changes. 

Nevertheless, even after good clinico-pathological correlation there remain cases in which  the 

distinction of lichen planus or lupus erythematosus from dysplasia is impossible. To separate out 

those lesions in which the diagnosis was indeterminate, the term lichenoid dysplasia was 

introduced (Krutchkoff et al., 1978) together with the suggestion that it formed a distinct 

histopathological entity (Krutchkoff et al., 1985).  Refining the diagnosis of lichenoid lesions has 

proved difficult and the concept of lichenoid dysplasia has produced confusion rather than 

clarity, some considering it a disease entity, rather than a label for histologically indeterminate 

lesions meriting further investigation and follow-up. 

Currently, most pathologists consider dysplasia an exclusion criterion for a diagnosis of lichen 

planus (Cheng et al., 2016; Eisenberg, 2000; Müller, 2017).  When strict diagnostic criteria are 

applied and dysplasia excluded, malignant transformation in lichen planus is considered very rare 

(Aghbari et al., 2017) and clinically lichenoid lesions that transform mostly show dysplasia A
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histologically (Shearston et al., 2019).  This is not a universal view, some accepting a diagnosis of 

lichen planus with dysplasia or defining an intermediate category of lichenoid lesion (van der 

Meij, Mast and van der Waal, 2007; Alberdi-Navarro et al., 2017; Aguirre-Urizar et al., 2020) 

depending on whether they accept lichen planus as an OPMD with a high or very low risk of 

malignant transformation.    

Destruction of basal cells in lichen planus causes secondary changes in the lower prickle cells that 

come to lie in the basal and suprabasal layers.  These activated keratinocytes often develop 

prominent eosinophilic or amphiphilic cytoplasm, irregular cytoplasmic outlines, enlarged 

eosinophilic nucleoli and occasionally become multinucleate.  Such changes in lichen planus 

should not be confused with genuine dysplasia.  A generalised premature but even keratosis is 

characteristic of both lichen planus and architectural/differentiated dysplasia.   Distinguishing 

dysplasia from lichen planus can be very difficult; the diagnosis has been reviewed in detail 

(Müller, 2017).  If a lichenoid immune reaction is present and lichen planus is not suggested 

clinically, the feature is a useful marker to remind the histopathologist to search carefully for 

other features of epithelial dysplasia.   Sequential biopsy may be required for definitive diagnosis.  

In a study on malignant transformation in lichen planus, only half of suspected cases met 

stringent clinical and histological criteria for lichen planus.  No dysplasia had been present in 

initial biopsy but it appeared during several years follow up, often with development of PVL 

clinical characteristics (Sperandio et al., 2016).  

It is recommended that the term lichenoid dysplasia should not be used, and pathologists should 

diagnose all oral epithelial dysplastic lesions with a lichenoid immune response as dysplasia, 

unless clinico-pathological correlation produces compelling reasons to consider that lichen 

planus is present.  This recommendation is based on the fact that many early biopsies in PVL 

show lichenoid features with minimal dysplasia (Garcia-Pola et al., 2016; Fernandes et al., 2017)) 

and have been frequently misdiagnosed as lichen planus (Goodson et al., 2015; McParland and 

Warnakulasuriya, 2021).  There may be a role for loss of heterozygosity analysis or DNA ploidy 

analysis when histological and clinical appearances cannot distinguish lichen planus and A
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dysplasia, and there may remain biopsies that merit only a descriptive diagnosis.  Patients with 

such indeterminate lesions  should be closely followed as if they were dysplastic, at least initially.  

In terms of dysplasia grading and outcome, the presence of a lichenoid immune response has no 

influence on the proportion of dysplastic lesions that transform (Rock, 2018), display loss of 

heterozygosity (Zhang et al., 2000) or DNA ploidy abnormalities (Sperandio, et al. 2016) and 

dysplastic lesions with or without an immune response have similar transcriptomic and 

immunophenotypic profiles (Farah et al., 2021).  However, the simple presence of a lichenoid 

infiltrate, or perhaps more importantly, its absence is probably not a good reflection of the 

effectiveness of immune surveillance. 

The immune checkpoint regulator PD-L1 is minimally expressed in normal oral epithelium but is 

expressed in a proportion of dysplastic epithelium either independent of dysplasia grade 

(Gonçalves et al., 2017;  Chen et al., 2019; Dave, Ali and Magalhaes, 2020) or increased with 

increasing grade (Sieviläinen et al., 2018; Ries et al., 2021) and proportional to CD8+ lymphocyte 

density in the infiltrate  (Chen et al., 2019).  Analysis  and interpretation is complex, but 

expression has been claimed to be greater in dysplasias preceding malignant transformation than 

those non-progressing (Dave et al., 2020; Ries et al., 2021).  However, the immune environment 

of dysplasia is complex and other mechanisms underlie immune surveillance including epithelial 

dendritic cells (Öhman et al., 2012; Pellicoli et al., 2017; Souto et al., 2018) and the frequent 

mutation of p53, which downregulates the innate immune response and inhibit immune 

surveillance (Ghosh et al., 2021).  

This is a complex area, research findings are often contradictory and it remains to be determined 

whether better analysis of the immune response in grading systems might improve predictive 

value.  The effectiveness of the immune response, in terms of effective killing of keratinocytes 

has not been assessed in grading studies but further research might aid selection of 

immunomodulatory treatments (Allam et al., 2008; Gkoulioni et al., 2010; Mullins, Ansell and 

Laverick, 2016, Anand et al., 2021). A
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Lesions indeterminate for dysplasia

The borderline between no and mild oral epithelial dysplasia is poorly defined and diagnosis has 

poor reproducibility (Abbey et al., 1995; Speight et al., 2015). This is understandable since the 

features are fewer, less markedly altered and thus more difficult to both identify and distinguish 

from other conditions.    

A category of ‘indeterminate for dysplasia’ is used at other body sites where inflammation or 

reactive atypia may confound diagnosis of epithelial dysplasia.  However, it is recognised that this 

diagnosis of uncertainty does carry a low risk of malignant transformation in both Barrett’s 

oesophagus (Sinh et al., 2015) and colon (Lai et al., 2015), suggesting this intermediate category 

contains a mixture of dysplastic and reactive lesions. 

In the oral cavity, a similar approach has been taken, but using several different terms.  The 

category of lichenoid dysplasia, noted above, was designed to fulfil the same role for the 

indeterminate lichen planus/dysplasia interface.  The concept of verrucous hyperplasia 

performed the same function for verrucous lesions. Both are described in the respective sections 

above.

An  intermediate diagnosis of ‘keratosis of unknown significance’ has been proposed for lesions 

in which oral epithelial dysplasia cannot be definitively detected but no alternative specific 

diagnosis is possible (Woo et al., 2014).  In this study such lesions were very common, as 

frequent as epithelial dysplasia or carcinoma in oral white lesions submitted for biopsy.  

However, keratosis of unknown significance was described as sometimes showing mild atypia 

and features such as sharp lateral margins and skip lesions.  Many were lichen planus-like 

clinically or histologically, though not verrucous since the latter were classified differently as 

verrucous hyperplasia.  The authors were meticulous in excluding other defined and reactive 

lesions and so it is difficult to understand why these mild architectural features were not 

characterised as mild dysplasia.   The interpretation of such lesions as dysplasia is further 

supported by the finding that some lesions were adjacent to dysplasia, often in the clinical A
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context of an OPMD and at high risk sites.  In a subsequent study the same group demonstrated 

that keratosis of unknown significance harboured similar molecular changes to oral epithelial 

dysplasia and that 4 of 20 patients developed oral squamous cell carcinoma (Villa et al., 2019).  

The authors had originally considered that the histological appearances might reflect the earliest 

stages of oral epithelial dysplasia (Woo et al., 2014) and noted identical histological appearances 

to early lesions in PVL.  There seems no advantage to the diagnosis of keratosis of unknown 

significance to indicate uncertainty of outcome, since mild dysplasia itself rarely undergoes 

malignant transformation.  However, it is important that the primarily architectural features of 

such apparently innocuous lesions are diagnosed as epithelial dysplasia and not underdiagnosed 

as hyperplasia or hyperkeratosis.  

In the context of proliferative verrucous leukoplakia, a US consensus reporting guideline 

recommends reporting PVL as either ‘corrugated ortho(para)hyperkeratotic lesion, not reactive’, 

‘bulky hyperkeratotic epithelial proliferation, not reactive’ or ‘suspicious for, or squamous cell 

carcinoma’ and does not recommend use of the term dysplasia at all (Thompson et al., 2021).  

These diagnostic categories are proposed on the basis that they can be applied reproducibly and 

are preferable to less well-defined alternatives.  However, no outcomes are associated to these 

categories and the deprecated alternative terms are mostly benign, or at worst atypical, rather 

than clear indicators of risk.  It is unclear why, having excluded reactive causes, these changes in 

the context of an OPMD are not definitively diagnosed as oral epithelial dysplasia.  This may be a 

North American emphasis on cytological features and thirds grading to define oral epithelial 

dysplasia because the features of PVL they describe include verrucous morphology, sharp lateral 

margins, premature keratinisation,  skip lesions and broad rounded rete processes that others 

would consider typical of architectural dysplasia.    The authors specifically noted an 

unwillingness among the consensus group to diagnose dysplasia without cytological atypia.  

However, it is well recognised that PVL and other verrucous oral lesions have minimal cytological 

atypia despite their high risk of transformation (Müller, 2017) and molecular changes (Okoturo et 

al., 2018).  
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Although we do not support using any of these intermediate category diagnoses, considering all 

to be dysplastic, there remain lesions in which no dysplasia is identified that subsequently 

transform.  However, before accepting this, it is important to make sure that architectural 

features of oral epithelial dysplasia are not underdiagnosed.  

Dysplasia with Candida infection

It has long been recognised that Candida hyphae may be found within the keratin layers in oral 

potentially malignant disorders, and can produce a nodular, speckled and erythematous clinical 

appearance. A recent systematic review, though based on only three studies, concluded that 

Candida may promote cellular and dysplastic changes in oral mucosa (Shukla et al, 2019).  The 

morphology of dysplasia may be altered by Candida infection, with neutrophil accumulation in 

the surface layers and a degree of reactive relatively uniform cellular atypia, basal cell 

hyperplasia and broad rete processes (Müller, 2018).  Any association between candidosis and 

carcinogenesis remains purely speculative though Candida is a well-known cause of epithelial 

proliferation and glycogen depletion and has recently shown to affect cancer-associated 

signalling pathways, alter epithelial permeability and induce inflammation (Ho  et al., 2021), 

potentially acting as a cancer promoter.  Candida infection is more frequent in higher grades of 

oral epithelial dysplasia (McCulloch et al. 2002; Hongal et al., 2015) and thus indirectly reflects 

risk of transformation.  Whether treatment of the candidosis reduces the risk of transformation 

is unknown but it can reduce or abolish the most worrying clinical features.   

It is recognised that Candida infection can result in a reactive lesion, chronic hyperplastic 

candidosis (CHC), that resembles leukoplakia clinically (previously known as candidal 

leukoplakia).  By definition, this is reversible if infection is eliminated. The WHO collaborating 

group does not consider CHC to carry a risk of malignant transformation (Warnakulasuriya et al., 

2020). Careful assessment of suspected CHC is advised to ensure that any epithelial changes are 

reactive. Clinically, CHC that does not resolve after treatment requires further biopsy of any 

residual clinically abnormal mucosa, particularly in the presence of clinical risk factors. Re-biopsy A
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after antifungal treatment should be left at least six weeks because the turnover time of oral 

epithelia is up to three weeks and it takes more time for inflammation to subside and normal 

epithelial architecture to become re-established. 

HPV-associated dysplasia

The prevalence of human papillomavirus in oral dysplastic lesions remains contentious.  In a 

recent systematic review and metanalysis of 832 cases a prevalence was reported of 27.2% (95% 

CI: 17.6-38.1).  However, there was considerable heterogeneity in the studies, only a third had 

control samples and all used PCR-based diagnosis, which is technique dependent, extremely 

sensitive and risks false positive results.  Studies with multiple consensus primers produced a 

lower prevalence of 17.9% (95% CI: 7.9-30.8).  In control groups the prevalence was 11.1% (95% 

CI: 3.5-22.2).  Approximately 70% of identified HPV in oral epithelial dysplasia was type 16 (de la 

Cour et al., 2020).  These prevalence figures seem high when compared to rarity of HPV-dysplasia 

confirmed by in-situ techniques and are probably an overestimate.  The difference may be 

accounted for by contamination or HPV in dysplastic lesions without histological evidence of 

biological activity.  Whether such PCR signals might indicate a passenger infection of no 

significance for malignant transformation is unclear. 

Oral HPV-associated dysplasia, as recognised by its characteristic histological features and 

confirmed by in situ hybridisation, appears to be a rare lesion and accounts for only a very small 

proportion of oral biopsies with dysplasia.  From its early recognition as koilocytic dysplasia 

(Fornatora, 1996), numerous publications have established HPV-associated dysplasia as a distinct 

oral disorder with characteristic histological features (Woo, Cashman and Lerman, 2013; McCord 

et al., 2013).  Most cases have been described on the tongue and floor of mouth, but any oral 

mucosal site can be affected, with either solitary or multiple, sometimes widespread lesions.  

HPV-associated dysplasia may occur in smokers and those with a high alcohol intake, but, unlike 

the early descriptions, only a minority of patients are now immunosuppressed. HPV-associated 

dysplasia is occasionally found as an incidental finding in oral mucosa removed for other reasons.   A
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Microscopically the hallmark of HPV-associated dysplasia is the presence of karyorrhectic cells, 

mitosoid and apoptotic bodies, often scattered throughout the full thickness of the epithelium.  

Acanthosis is also common, and the supra-basal keratinocytes may change orientation to lie at 

right angles to the surface. Compacted eosinophilic keratin is typically present on the surface in a 

corrugated pattern and orthokeratosis may also be seen. The basal cell layers are expanded, 

usually to several layers of dark basaloid cells, with loss of boundary between basal, suprabasal 

and prickle cells.  Sharply defined lateral boundaries between affected and normal epithelium 

and skip lesions are typically found.  The features of HPV-associated oral dysplasia are shown in 

table 4.

These histological features are highly characteristic, but pending better understanding of their 

specificity, the presence of HPV should be confirmed.  The typical karyorrhectic cells , though 

striking, have low specificity for presence of HPV (Hendawi et al., 2020).  Immunohistochemistry 

for p16 with a threshold of 70% positive cell staining correlates well with the diagnosis, but p16 is 

often dysregulated in non-HPV dysplasia (Tomo et al., 2020). Consequently, p16 

immunohistochemistry alone is not a reliable surrogate for HPV-associated dysplasia (Hendawi et 

al., 2020) and direct detection of high-risk HPV DNA or E6/E7 RNA by in situ hybridisation is 

advised (Mes et al., 2020).  If PCR is used it should be specifically optimised and quality assured 

for formalin fixed paraffin-embedded tissues and include multiple primer sets.

 Oral HPV-associated dysplasia can undergo malignant transformation, and the limited data 

published to date suggest rates comparable to non-HPV-associated dysplasia. A number of 

different descriptors have been used to describe the condition including intra-epithelial 

carcinoma and carcinoma in situ, presumably because the changes seen involve the full epithelial 

thickness. However, the cytological and architectural features for dysplasia grading in non-HPV-

associated dysplasia (Reibel et al., 2017) should not be applied to HPV-associated dysplasia, 

which has a different biology and distinctive morphology. Specifically, the fact that the full 

thickness of the epithelium is involved does not necessarily indicate severe dysplasia in terms of 

its risk of malignant transformation. The use of the term ‘HPV-associated dysplasia’ is advised for 

reporting this disorder and it is suggested that no grading is given until better follow-up data are A
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available. The clinical management should be as for other oral potentially malignant disorders 

until sufficient evidence accumulates to allow development of a specific protocol.  Unpublished 

data would suggest that HPV-associated dysplasia undergoes malignant transformation at a 

lower rate than severe non-HPV-associated oral epithelial dysplasia. 

The significance of an immune response in HPV-associated dysplasia is unknown though immune 

reponses are important in HPV dysplasia at other sites.  Novel treatment possibilities include the 

immunomodulatory agent imiquimod (Allam et al., 2008), which induces recruitment and 

activation of predendritic cells (Urosevic et al., 2005). Prophylactic vaccination should eventually 

abolish the disease by preventing infection and, based on effects on vulval dysplasia, may reduce 

recurrent disease after treatment (Lichter et al., 2020) but is unlikely to be effective alone against 

established infection.  Therapeutic vaccines (Smalley Rumfield et al., 2020) are not yet tested.  

Predictive value of dysplasia grading

The grade of oral epithelial dysplasia is the main indicator for clinicians to stratify the risk of 

malignant transformation in an individual patient. Severe/high-grade oral epithelial dysplasia has 

shown to be associated with a high risk of malignant progression in OPMDs (Speight et al., 2018). 

A meta-analysis by Mehanna et al. (2009) pooled data from 14 non-randomised cohort studies of 

leukoplakia and estimated the mean of malignant transformation of all studies as 12.1% (CI: 

8.1%, 17.9%), with a wide variation and heterogeneity between studies (0%-36.4%) during a 

timeframe ranging from 0.5-16.0 years (Mehanna et al., 2009). A significant correlation between 

OED grade and malignant transformation rate (MT) was found. The estimated malignant 

transformation proportion of mild/moderate OED and severe OED including carcinoma in situ 

were significantly different at 10.3% (CI: 6.1%, 16.8%) and 24.1% (13.3%, 39.5%), respectively. 

However, this meta-analysis suffered from several drawbacks as some studies were included 

from pathology databases and the follow-up was not consistent in all. Rates of transformation 

could not be calculated, follow up periods were variable and, in some studies, very short. 

Publications included ranged from epidemiological to extremely high-risk cohorts of betel-quid A
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users, the majority being retrospective referral series.  As a result, the transformation 

proportions reported are likely to be overestimates, though the relationship between dysplasia 

grade and transformation rate is clear. 

A recent meta-analysis of the malignant transformation rate of OPMD included 92 papers and 

performed a secondary analysis utilising data from 10 selected studies comparing the risk of 

cancer development of OED grades; mild, moderate, and severe, with a follow-up period from 8 

months to 20 years (Iocca et al., 2020). Moderate/severe dysplasia showed greater risk for 

malignant progression (odds ratio 2.4, 99% CI 1.5-3.8) compared to mild OED. Further, there was 

a statistically significant difference between the annual malignant transformation rates of mild 

and moderate+severe OED of 1.7% and 3.57%, respectively (Iocca et al., 2020). Another recent 

meta-analysis examined the predictive value of the binary OED grading system (Yan et al., 2020) 

and included 4 studies with 629 OED cases in the pooled analysis. High-grade OED had a six-fold 

increased risk for malignant transformation compared to low-grade OED [odds ratio (OR) 6.14, 

95% 1.18–15.38]. Moreover, the malignant transformation proportion of low-grade and high-

grade OED cases was 12.7% (95% CI − 0.210 to 0.438) and 57.9% (95% CI 0.386–0.723), 

respectively (Yan et al., 2020).  It is clear that, despite much negative comment in the literature, 

grading does differentiate lesions with different risks of transformation and identifies lesions 

with the greatest short-term risk. 

Figures 1 and 2 show compiled data from follow-up studies that have presented their results as a 

survival analysis with a significant period of follow-up for three grades, binary and differentiated 

dysplasia.

Figure 1 shows studies that have survival analysis by WHO mild, moderate and severe dysplasia 

grades.   These studies, and those shown in figure 2, mostly have high quality follow-up data 

obtained from cancer registries (1a,b,d,e), biobank (1j, 2e), insurance providers (1c), prospective 

trials (1k) or follow referral populations under continuous review (1h,1i,2a-c,2e) rather than 

departmental records (2b) or questionnaire data (1f, 2d). A further study (not shown) showed a A
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significant difference (n=218, follow up 10 years, χ2 P<0.001) between none+mild versus 

moderate dysplasia (Kuribayashi et al., 2015).

Overall, there is a clear picture that higher grade is associated with both higher risk of 

transformation or disease-free survival and an earlier time to transformation despite differences 

in methods and analysis.  Studies showing the greatest discrimination between grades are those 

that include early malignant transformation and have the broadest range of clinical presentations 

included. Panel 1a includes all lesions referred to hospital for which biopsy for confirmation or 

exclusion of risk was undertaken. This population includes lichen planus and benign keratosis and 

reflects the value of grading in this context, in which the biopsy result must provide a high 

negative predictive value for absence of dysplasia and mild dysplasia. Panel 1b shows similar 

results from a slightly higher risk population, equivalent to 1a but after which clinical 

examination and other factors suggested the presence of a definite OPMD.  Results in study 1c 

are expressed as absolute risk as this was a case cohort study of leukoplakia.  The control 

population included non-transformed and transformed leukoplakia, with carcinoma in situ 

counted as carcinoma, but grades were discriminatory despite this confounding factor, except 

the moderate grade and then only when transformation in less than 12 months was excluded.  

Panels 1d-f exclude transformation within six months and thus show a longer time to 

transformation and less discrimination between grades at early time points, though there is still 

stratification, mostly statistically significant between grades. These data excluding early 

transformation are most applicable to the longer-term management of patients after a period of 

follow-up during which no malignant transformation has occurred.  

Discrimination between grades is reduced by a high transformation rate in the population (panel 

1a,1d: 12%; 1b,1e: 10.5%; 1c overall 19.2% against control 5%; 1f: 7.5%; 1g: 10.7%; 1h: 7%; 1i: 

44.3%; 1j: 22%;1k: 25%) and is less evident in smaller populations (1g,h,i,j,k).  However, even 

when there is marginal statistical significance for transformation, severe dysplasia predicts 

earlier transformation (1k).  The study shown in 1g included development of verrucous 

carcinoma as well as squamous carcinoma.  The study shown in 1h was an analysis of treatment A
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effect and plots disease-free survival, defined as persistence, recurrence, progression or 

malignant transformation, rather than transformation alone.  

In panels 1a,b,d,e with broader inclusion of benign lesions, there is a statistically significant 

difference between lesions with no dysplasia and mild dysplasia.  This is not so in panel 1c,f 

where all lesions were leukoplakia or erythroplakia, lesions that are known to carry a 

transformation risk even without dysplasia.  Similarly, in panel 1g all lesions were dysplastic, in 

panel 1h and 1j all were considered high risk lesions and had been subjected to excision and in 

panel 1i, the highest risk population, many specimens were also excision specimens.  

It is noteworthy that all studies show statistically significant correlation between grade and 

either risk of transformation or disease-free survival and a positive correlation between grade 

and time to transformation.   Note how time of follow-up is critical.  Different grades may not 

hold different predictive values at all time points, the statistically different outcomes may only 

become known over a prolonged period, reinforcing the clinical significance of being aware of 

the complete dysplasia history of a patient.  

Figure 2 panels a-e show the equivalent data for binary grading. All the studies applied the binary 

system originally described by Kujan (2006).  The study populations are different. For panel 2a 

the clinical features of the lesions are not stated. In 2b the lesions were leukoplakia and lichen 

planus, but all with dysplasia, in 2d all were leukoplakia with dysplasia and in 2f all lesions were 

leukoplakia or erythroplakia with dysplasia.  The study in panel 2c used higher risk lesions that 

were treated by laser excision and the survival analysis is of disease-free survival, defined as 

persistence, recurrence, progression or malignant transformation, rather than transformation 

alone as in 2a,b,d,e and f.  Overall, there is reasonable or good separation by grade.  Studies 2d 

and 2e showed a good negative prediction for low-grade but the difference only reaches 

statistical significance in 2d.  The studies in 2a, 2b and 2d are characterised by very high 

transformation proportions, 48.5%, 26.8% and 22% respectively, compared to 7.5% for study in 

2c.  Although both these studies showed a statistical difference in prediction of malignant 

transformation, the difference has probably been reduced by frequent overall transformation. A
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However, as for three grade systems, note how the higher grade also predicts earlier 

transformation.   

Three of these studies made a direct comparison between binary and three grade systems, Diajil 

et al. (2013) shown in the paired graphs figures 1h with 2c, Jayasooriya et al. (2020)  shown in 

graphs figures 1f with 2e and de Vicente (2019) in graphs 1j and 2e. In the first two of these, the 

3-grade system reached significance, but the binary grading was less discriminatory.  In Diajil et 

al. (2013), the binary grading failed to reach significance, but the outcome was disease-free 

progression not malignant transformation (see above).  In Jayasooriya et al. 2020, binary grading 

was less discriminatory in survival analysis (P=0.052 versus P=0.01, but the study numbers are 

relatively small.   In de Vicente (2019) the binary division did not split the moderate grade, so 

that the comparison is effectively mild versus moderate+severe.  Overall, there are insufficient 

comparable data to compare the two systems directly.  

The ability to provide statistically significant differences in risk of transformation by grade does 

not alone denote validity for clinical use. Systems would ideally provide very high negative 

predictive value for mild/low-grade lesions while still identifying most high risk lesions, this can 

be achieved with either a two or three-grade system (figures 1a-f and 2d-f, but is highly 

dependent on the transformation proportion in the population to which grading is applied.   

Optimisation of dysplasia grading

A good biopsy is paramount for correct diagnosis of OED including adequate depth, size, and 

orientation and fixation and it must be accompanied by a detailed and precise clinical 

description. The risk of misdiagnosis due to sampling error can be reduced by multiple samples of 

large or multifocal lesions and all the tissue from excision specimens should be embedded as the 

risk of microscopic carcinoma is high. A standard operating protocol should be available covering 

all aspects of laboratory handling of mucosal biopsies and excisions. Biomedical technologists 

should be trained and competency assured for mucosal specimen handling.A
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Prior to assessing dysplasia, the pathologist must determine whether carcinoma is already 

present, best assessed in multiple levels, and whether any lesion might be accounted for by an 

alternative diagnosis.  Routine PAS stain for Candida is prudent and, if present, the pathologist 

should assess whether any epithelial changes seen are consistent with candidosis, including long 

parallel sided, sometimes broad rete processes, basal cell hyperplasia, intraepithelial oedema, 

neutrophil infiltration superficially, fibrin in the papillary lamina propria and inflammation below 

the epithelium. If epithelial reactive changes are present, dysplasia cannot be formally assessed 

though moderate and severe grades may be recognisable.    

The following paragraphs describe our views but there is no evidence to support a particular 

method of grading.  Dysplasia should be assessed by making a global assessment of the cytology, 

maturation, stratification, and proliferative characteristics to synthesize an understanding of 

what processes are altered in the tissue, not by individual features. In the absence of good 

evidence to relate specific features to outcome, most pathologists will place more emphasis on 

nuclear atypia, the size of the proliferating cell compartment, evidence of lateral or downward 

growth and maturation and evidence of genetic abnormality.  These need to be assessed by 

comparison with normal tissue architecture at the oral subsite.  Biopsy will frequently cause an 

increase in nuclear size and hyperchromatism in basal and suprabasal cells for up to 0.5 mm from 

the margin due to mechanical trauma. The very edge of specimens is therefore normally 

excluded from dysplasia grading unless a comment on excision is required, in which case this 

characteristic change must be compensated for before grading.

Pathologists will recognise a range of different patterns in the spectrum of dysplasia.  Patterns 

are often mixed but include types with basal compartment expansion (basaloid), with premature 

maturation and minimal basal changes (architectural or differentiated), atrophic, verrucous, and 

papillary patterns.  When there is clear expansion of the basaloid proliferating compartment, its 

extent is one factor that may guide grading, bearing in mind that additional features will allow a 

diagnosis of severe dysplasia even when changes are limited to the basal cell layer. Our 

interpretation of different grades is shown in figures 3 to 5 with legends explaining our reasoning 

for each case.  A
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In more differentiated lesions with minimal basal changes emphasis must be placed on overall 

tissue architecture, sharp lateral margin, single cell keratinisation, loss of cohesion and evidence 

of lateral or downward growth. Recognising that this type of dysplasia carries risk despite the 

lack of cytological changes requires a much more sensitive diagnostic threshold. Mild dysplasia 

may be characterised by no more than premature keratinisation with a sharp clonal lateral 

margin and normal basal cells.  Any additional cytological atypia in this pattern of dysplasia 

probably merit a moderate grade and it is our practice to count a fully developed verrucous 

morphology as an increase of one grade.  

Defining the borderline between reactive or oral lesions with a lichenoid immune response and 

dysplasia is particularly problematic.  Accurate detailed clinical information, ideally 

supplemented with photographs, is necessary. 

Many lesions will show different patterns in different areas and it is conventional to make a 

diagnosis of the highest grade present.  However, additional text to indicate that focal changes 

are present in a wider background of a lower grade dysplasia extending to the sample margin 

provides useful information to the clinician for management of field change.

In the absence of defined systems, pathologists have traditionally learned how to grade dysplasia 

from mentors and senior colleagues. Through participation in external quality assurance schemes 

and by improving their knowledge base pathologists should be able continuously improve their 

skills. Maintaining a database of OPMDs that includes dysplasia grade is a useful tool that 

facilitates audit of outcomes.

Clinical interpretation of dysplasia reporting

In most centres, patients with mild epithelial dysplasia follow conservative protocols of 

surveillance with habit and dietary intervention.  Intervention, surgical, laser or topical A
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chemotherapy, is reserved for moderate or severe dysplasia.  However, the final decision will 

consider accessibility for removal or ablation, the likely extent of field change and morbidity 

together with other clinical factors.    

Dysplasia grades alone should not be used as determinants of treatment, which should be based 

on overall risk.  Risk assessment is beyond the scope of this paper but factors taken into account 

usually include type and duration of risk habits, age, sex, lesion site, size, extent and 

multifocality, clinical appearance (red, white, speckled, nodular or verrucous), duration, recent 

change in features, suspicion of focal induration or ulceration, patient history of upper 

aerodigestive carcinoma, family history of oral carcinoma and any response to conservative 

management. 

Moderate or severe dysplasia may be adjacent to an occult carcinoma, which will usually make 

itself known within 3 to 4 months.  A moderate or severe dysplasia grade therefore requires 

consideration of further sampling, a need for short interval follow-up and re-examination of 

other parts of the mouth, and possibly upper aerodigestive tract, for other lesions. 

Patients followed for a prolonged period usually have multiple biopsy samples that can be used 

to track progression and assess site differences.  The overall risk to the patient is determined by 

the highest grade of dysplasia in any sample, so that repeated samples with mild or no dysplasia 

following a sample showing severe dysplasia have not been shown to  indicate a reduced risk of 

malignant transformation.  

Importantly, clinicians must appreciate that the absence of dysplasia must not be taken to 

exclude malignant potential and a purely clinical diagnosis of an OPMD without dysplasia 

indicates a risk, albeit low.  Similarly, apparent regression may not necessarily indicate reduction 

of risk. In one 10-year follow-up study, 30% of leukoplakia lesions resolved spontaneously in 10 

years (Kuribayashi et al., 2015) and in another, 43% of leukoplakia lesions resolved after smoking 

cessation treatment (Roosaar et al., 2007).  Many OPMD lesions will resolve long-term, including A
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those with dysplasia (Holmstrup et al., 2006; Kuribayashi et al., 2015).  It is not known whether a 

risk of transformation persists despite clinical resolution. 

Clinicians should make follow up data available to pathologists so that predictive values can be 

provided to indicate the level of risk associated with the grades they use.   Good communication 

between the clinical team and the pathologist is essential for accurate risk assessment. It is 

suggested that selected patients with high risk OPMDs could be usefully discussed in 

multidisciplinary team meetings (tumour boards).

Key factors for clinical interpretation of dysplasia pathology reports are shown in Table 5.

Table 5 Key points: Application of dysplasia reports to clinical practice

 The possibility of dysplasia should be considered in any oral biopsy, especially when clinical information is 

sparse.  Features may be subtle and are often less marked than in dysplasia at other body sites.

 Distinguishing lichen planus and dysplasia can be problematic and requires considerable clinical information 

to be sent to the pathologist with the specimen, but the final say in diagnosis must lie with the clinician, 

who can monitor changes over a period of time. 

 A biopsy negative for dysplasia does not exclude an OPMD unless a specific alternative histological 

diagnosis can be provided. Patients without dysplasia but with clinical evidence of OPMD should be offered 

entry into a follow up protocol

 Biopsy with an unexpected negative result should trigger further biopsy if abnormal mucosa is present 

 The presence or absence of dysplasia is arguably more important than the grade. 

 Dysplasia grading varies between pathologists and requests for review and consensus grading are often 

appropriate.  Such disagreement provides useful additional information and is not a failure of diagnosis. 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

 The risk for a patient with an OPMD and multiple biopsy samples is determined by the highest grade of 

dysplasia, regardless of diagnosis in any subsequent specimens

 Clinicians should interpret the significance of dysplasia from studies that include malignant transformation 

within six months because this is the scenario in which the biopsy result is used. 

 After a period of one year without malignant transformation, data from studies excluding early 

transformation give a better indication of continuing risk.

 Dysplasia at one site in the oral cavity indicates increased risk of carcinoma elsewhere in the oral cavity and, 

in smokers and heavy alcohol consumers, in the pharynx and upper aerodigestive tract. 

 Candida infection is a confounding factor in dysplasia diagnosis and is best eliminated for accurate dysplasia 

grading

 The finding of dysplasia in a child or young adult is very rare and warrants investigation for an underlying 

disorder such as Fanconi anaemia or dyskeratosis congenita.

Research considerations

Variation in predictive value, lack of interobserver consensus and lack of standardised methods 

clearly indicate a need for further research on dysplasia grading. Unfortunately, much of the 

published literature on predictive markers and histological features in OPMD is of low quality. 

Studies tend to suffer from the same deficiencies as biomarker studies of oral cancer, wasting 

time, resources and clinical material (see Søland and Brusevold, 2013, which provides useful 

guidance to plan a research study in this area).

Useful results are obtained only in long-term follow-up studies with a minimum follow-up period 

of 3 years, ideally 10 or more, because risk is known to extend to at least 17 years (Figure 1 and 

2) without identifying the true survival proportion (Evren et al., 2020; Aguirre-Urizar et al., 2021). 

Study design and ethical approvals for shorter studies should include permissions to perform A
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reanalysis in the long term.  Studies of biomarkers or dysplasia grading to predict malignant 

transformation should report their results as positive and negative predictive values or absolute 

risk rather than relative risks or hazard ratios since these are more easily applicable to clinical 

service. Transformation should be analysed as a Kaplan Meier survival function and the numbers 

at risk at each time point clearly indicated in publications.  Data should be analysed with 

malignant transformation in the early period (normally 6 months) both included and excluded, 

since this gives an indication of immediate clinical value and the lower risk for initial survivors.   

All dysplasia grading should be by consensus of at least two observers (Speight et al., 2015).   

Studies should follow the accepted guidance for the relevant type of study, such as the REMARK 

(McShane et al., 2005) or updated STARD (Cohen et al., 2016) guidelines.  

Selection of control groups is important, particularly for case-control studies. It is preferable to 

include the full range of clinical samples that are submitted for exclusion or assessment of 

dysplasia.  In high risk populations it may be necessary to recruit a normal or disease control 

population or dataset.  This should include conditions such as lichen planus, frictional and other 

non-dysplastic keratoses and candida infection that can be confused with OPMD clinically. 

Comparing transformed with non-transformed OPMD should be avoided. Given the long 

timescale for malignant transformation the difference between the test and control group may 

only be time.  

Meeting these quality criteria is difficult and expensive and the majority of studies are likely to be 

retrospective, but prospective, multicentre studies across different geographical risk populations 

will have greatest value.  Whenever possible, prospective studies should include collection of 

tissue for molecular analysis or biobanking.  These samples need to be checked for consistency of 

diagnosis with the diagnostic sample since they may harbour occult carcinoma not seen in the 

diagnostic sample. 
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Table 1: Architectural and cytological features of oral epithelial dysplasia from the 2017 WHO classification

Architectural features Cytological features 

1. Irregular epithelial stratification 1. Abnormal variation in nuclear size 

2. Loss of polarity of basal cells 2. Abnormal variation in nuclear shape 

3. Drop-shaped rete ridges 3. Abnormal variation in cell size 

4. Increased number of mitotic figures 4. Abnormal variation in cell shape 

5. Abnormally superficial mitoses 5. Increased nuclear-cytoplasmic ratio 

6. Premature keratinisation in single cells 

(dyskeratosis) a 

6. Atypical mitotic figures 

7. Keratin pearls within rete ridges 7. Increased number and size of nucleoli 

 8. Loss of epithelial cell cohesionb 8. Hyperchromasiab,c

a The term dyskeratosis indicates abnormal keratinization of all types, of which premature keratinization in single 

cells is only one.  Deep keratin pearls might also be considered dyskeratosis and individual cells with dyskeratosis 

may be found at all levels.  
b feature added in 2017 edition
c Refers to nuclear hyperchromasia 
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  Table 2:  Features likely to have relative specificity for oral epithelial dysplasia rather than hyperplasia or 

reactive change

Feature Rationale Cautions

Drop shaped rete processes 

and basal cell clustering 

(‘clonal’ basal cell) and 

downward budding

Bulbous rounded rete processes are 

not seen in other oral diseases.  They 

reflect lateral/downward rather than 

outward cell maturation and growth, 

loss of organised tissue structure.

Sharp lateral margin Indicates clonal structure Normal mucogingival junction

Multiple distinct patterns of 

dysplasia in different zones of 

the same lesion

Indicate greater clonal diversity and 

likely high risk

Mitoses in the prickle cell 

layer

Differentiating cells do not divide in 

normal epithelium or other diseases

May also indicate HPV-associated 

dysplasia or other HPV infection

Spontaneous apoptosis and 

apoptotic mitoses

Indicates chromosomal or genetic 

instability

‘Spontaneous’ indicates apoptosis 

without associated lymphocytes.  

Only seen very rarely in normal 

oral epithelium.  Exclude apoptosis 

associated with lichenoid immune 

response, inflammation and other 

recognised causes such as 

multifocal epithelial hyperplasia 

(Heck’s disease).  May be mistaken 

for individually keratinising cells.  

Frequent in HPV-dysplasia

Enlarged, irregularly shaped 

hyperchromatic nuclei

Indicates abnormal DNA content and 

thus chromosomal instability

Cells in cycle approaching mitosis 

will have enlarged hyperchromatic 

nuclei but these are normally-

spaced apart, few in number and 

have rounded outlines and normal 

chromatin pattern

Deep keratin pearls or 

clusters of keratinising cells in 

basal layers or rete processes

Indicates loss of normal maturation 

and migration towards the surface

May be seen in lupus 

erythematosus, a mimic of 

dysplasia.A
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Generalised increase in 

intercellular space in basal 

and suprabasal cells (reduced 

cohesion)

Reflects loss of desmosomes and 

other adhesion mechanism, possibly 

with interference with intercellular 

signalling

Seen in pemphigus and other 

acantholytic diseases, but these 

have distinctive clinical 

presentations and are usually more 

severe or complete.   

Loss of basal cell polarity and 

organisation

Breakdown of basal adherence 

mechanisms and growth control lead 

to cell migration, aberrant 

differentiation and disordered 

stratification.

Polarity is not always evident in 

normal epithelium at all oral 

subsites and in all samples. 

Verrucous architecture Association with recognised clinical 

high-risk conditions PVL and betel 

quid use

Relates to the fully developed 

verrucous architecture with surface 

and rete changes.  Apart from 

papillomas and verruciform 

xanthoma a simple verrucous 

pattern is not a feature of other 

oral diseases. 

Extension along minor gland 

ducts

Reflects clonal expansion laterally to 

replace normal tissue

  Table 3:  Proposed features of oral epithelial dysplasia, not HPV-associated

Altered proliferation Increased mitotic activity

Expanded proliferative compartment / high mitoses*

Mitoses in maturing cells

Altered maturation Generalised premature keratinisation

Single cell keratinisation

Keratin pearls in rete processes

Altered keratin pattern for oral sub-site

Loss of epithelial organisation Drop shaped rete processes 

Verrucous or papillary architecture

Reduced keratinocyte cohesionA
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* this feature may be assessed by the thickness of the layer of cells with a basaloid morphology or, if 

difficult to visualise, by using an immunocytochemical proliferation marker such as Ki67 or MCM2.   The 

distribution of positive cells should be assessed qualitatively rather than by a numerical proliferative index 

(Scott et al., 2006). 

** usually visible in H&E stain but may be highlighted with cytokeratin immunohistochemistry, PAS stain 

or other differentiation and proliferation markers. 

*** See definitions in separate section in text

**** visible in Periodic acid Schiff stain

Loss of polarity or disorganisation of basal cells

Irregular stratification 

Basal cell clustering/nesting

Extension of changes along minor gland ducts

Cytological atypia Abnormal variation in nuclear size and shape

Abnormal variation in cell size and shape

Increased nucleus:cytoplasm ratio

Increased number and size of nucleoli 

Chromosomal instability Increased nuclear size and hyperchromatism 

Atypical mitotic figures 

Apoptotic mitoses

Spontaneous apoptosis

Lesion clonality Sharply defined margin to changes**

Multiple different patterns of dysplasia

Skip lesions

Immune response Lichenoid immune response***

Altered metabolism Glycogen depletion****
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  Table 4:  Histopathological features of HPV-associated oral dysplasia

Usually half to full thickness of the epithelium affected

Uniform replacement of most of epithelial thickness by cells of 

basaloid or lower prickle cell morphology

Loss of demarcation between basal, prickle cell and maturing 

compartments

Acanthosis

Increased mitoses, often suprabasal

Scattered isolated markedly atypical cells at all levels including 

apoptotic cells, apoptotic mitoses, multinucleate cells and grossly 

atypical cells with karyorrhexis

Tendency to vertical orientation of basal and prickle cells

Often a preserved basal layer of small cuboidal almost normal 

cells

Increased keratinisation, usually parakeratinisation

Often a folded epithelial architecture

Some cases show focal koilocytic change/vacuolation near the 

surface layers typical of replicative HPV infection 

Intense ‘block’ of positive reaction on immunohistochemistry for 

p16, abruptly demarcated

Positive DNA or RNA in situ hybridisation for HPV

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

Figure legends

Figure 1.   Predictive value of three grade dysplasia grading. Results from studies with published survival 

analysis using mild, moderate and severe WHO grades and long follow-up periods. All graphs are redrawn 

plotted on the same scale with censored data omitted. For all graphs: green line, no dysplasia; blue line, 

mild dysplasia; orange line, moderate dysplasia; red line, severe dysplasia. Graphs a, b, j and k include 

malignant transformation within six months, for graphs c, d, e, f, g and i malignant transformation within 

six months was either excluded or did not occur.  Graph h includes 6 months outcomes but shows 

progression rather than transformation (see text).  Study c is a Cox hazard analysis of a population-based 

study expressed as absolute risk of carcinoma compared to controls (see text). Data sources with total 

number of subjects in this sub-analysis and probability of different grades predicting transformation 

(statistical methods vary, see original publications):  a Sperandio et al. (2013) n=1,401, log rank: χ2 = 

274.48, df=3, 𝑃 < 0.0001; b Zaini et al. (2018) n=228, log rank test 𝑃 ≤0.001; c Chaturvedi et al. (2020) 

n=594, Cox 𝑃 < 0.001; d Sperandio et al. (2013) n= 1,379, log rank: χ2 = 100.21, df = 3, 𝑃 < 0.001; e Zaini et 

al. (2018) n=219, log rank test 𝑃 ≤0.001; f Jayasooriya et al. (2020) n= 93, 𝑃 = 0.02; g Bradley et al. (2010) 

n=99, 𝑃 = 0.02; h Diajil et al. (2013) n= 97, 𝑃 = 0.006; i Sathasivam et al. (2020) n=70, χ2 = 9.04; df = 2, P = 

0.011; j de Vincente et al. (2019) n=55, log rank test 𝑃 < 0.001; k Ho et al. (2012) n=91, mild+moderate v 

severe 𝑃 = 0.05.

Figure 2.  Predictive value of binary dysplasia grading (a-e) and identification of differentiated dysplasia 

(f). Results from all studies with published Kaplan Meier analysis redrawn plotted on the same scale with 

censored data omitted.  For all graphs: solid black line, low-grade; dotted black line, high-grade; green, no 

dysplasia; pink, differentiated dysplasia; blue, ‘classic’ dysplasia.  Studies a,b and d included malignant 

transformation within 6 months, in e no cases transformed within this period and in study f cases that 

transformed within one year were excluded.  Graph 1c shows progression rather than transformation (see 

text).  Data sources with total number of subjects in this sub-analysis and probability of different grades 

predicting transformation (statistical methods vary, see original publications): a Kujan et al. (2006) n=68, 

log-rank test P = 0.004; b Liu et al. (2011) n=138,  log rank test P = 0.001; c Diajil et al. (2013) n=97, log 

rank test 𝑃 = 0.013; d de Vicente et al. (2019) n=55, log rank test 𝑃 < 0.001; e Jayasooriya et al. (2020) n= 

93, P = 0.052; f Evren et al. (2020) n=140, any degree of dysplasia hazard ratio 6.4, P = 0.013, 

differentiated v ‘classic’ dysplasia, log rank test  P = 0.117.A
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Figure 3. Oral epithelial dysplasia (a) Mild (low grade) epithelial dysplasia in the buccal mucosa. There are 

small basal cells that give rise to cells with abundant eosinophilic cytoplasm without atypia, producing a 

primarily architectural or differentiated pattern of dysplasia. Lichenoid immune response is present. (b) 

Biopsy of buccal mucosa showing acanthosis, mild cytological atypia and lichenoid immune response, 

graded as moderate dysplasia (low grade), a primarily architectural pattern but with some mild additional 

atypia.  (c) Buccal mucosa showing bulbous elongate rete processes and supra-papillary atrophy, with 

moderate cytological atypia and parakeratosis but overall reasonably retained maturation, graded as 

moderate dysplasia (high grade). (d) Biopsy of floor of mouth mucosa showing marked cytological atypia, 

high mitotic figures and parakeratosis, graded as severe epithelial dysplasia (high grade). (e) 

Heterogeneity in dysplasia of the buccal mucosa showing the features of architectural or differentiated 

dysplasia (right) with premature keratinisation, some single cell keratinisation and loss of cohesion in the 

lower prickle cell layers with a sharp lateral margin and basaloid expansion (left) with cytological atypia, . 

In the basaloid area surface keratinization is present and cytological atypia is more easily discerned. Both 

elements were graded as severe dysplasia. (f) Early proliferative verrucous leukoplakia in a biopsy from a 

well demarcated, wrinkled white lesion in the posterior hard palate. The granular layer is prominent and 

there is minimal cytological atypia with crowding and altered polarity of basal cells. Lesions developed at 

other oral locations over a two year period, when transformation to moderately differentiated squamous 

cell carcinoma occurred in the palatal lesion. (g) Proliferative verrucous leukoplakia at a late stage verging 

on carcinoma, showing acanthosis and a well-developed papillary architecture with lichenoid immune 

response. Cytological atypia is limited to the basal cell layer and the features remain primarily 

architectural (h) Proliferative verrucous leukoplakia at an earlier stage showing the classical verrucous oral 

dysplasia pattern with broad expansion of the rete processes with flat or rounded ends resulting in the 

‘elephant foot’ pattern with peaks of keratin forming the surface layer over connective tissue papillae.

Figure 4. Features of dysplasia. (a) Lateral spread to replace minor salivary gland duct epithelium by 

dysplastic epithelium, indicating severe dysplasia regardless of other features. This example occurred in 

HPV-associated dysplasia but may be found in conventional dysplasia. (b) Moderate epithelial dysplasia 

showing loss of basal cell polarity, with nuclei located away from the basement membrane, nuclear 

hyperchromasia, increased nuclear:cytoplasm ratio, nuclear and cellular pleomorphism and a degenerate 

mitotic figure. This degree of change lies close to the threshold for severe dysplasia, and mitotic activity or 

more marked atypia would merit a grade of  severe dysplasia, regardless of their upward extent. (c) Drop-A
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shaped rete processes may result from reduplication or expansion of the basal cells. (d) Basal cell 

clustering and budding may reflect altered adherence to basement membrane. (e) Sharp boundaries 

reflect a clonal pattern and are most often seen in mild and moderate dysplasia and in HPV dysplasia. This 

biopsy was graded as moderate dysplasia with a well-defined single basal cell layer and the differentiated 

pattern but a slight tendency to verrucous architecture. (f) Marked loss of cell cohesion has resulted in an 

appearance with some resemblance to an acantholytic immune-mediated lesion. Loss polarity of basal 

cells and irregular epithelial stratification are also present. Biopsy graded as moderate dysplasia. (g) Florid 

cytological atypia involving the full epithelial thickness. All of the features of cytological atypia listed in 

Table 1 are present, along with architectural abnormalities. This was graded as severe dysplasia. (h) Single 

cell keratinisation has resulted in keratinocytes with brightly eosinophilic cytoplasm in the lower layers of 

this buccal dysplasia, accompanied by some basal expansion and generalised nuclear enlargement graded 

as moderate.  Examples e,f, and h graded as moderate dysplasia by the WHO grading system would be 

split into low grade (e) and high grade (f,h) using the original oral binary grading system (Kujan et al., 

2006).

Figure 5. HPV-associated dysplasia (a) Biopsy of a red-white patch on the lateral tongue, showing 

parakeratosis, as found in over 70% of cases.  Acanthosis is present and cytological atypia is seen almost 

throughout the epithelial thickness, with vertical orientation of the prickle cells and loss of distinction 

between basal and prickle cells. (b) The keratinocytes are basaloid and show a high nucleus:cytoplasmic 

ratio. Karyorrhectic cells with condense coarse chromatin (degenerate mitoses) are present (large arrow) 

and apoptotic cells with dense eosinophilic cytoplasm (small arrow) are also seen. (c, e and f) are serial 

sections; (c) Floor of the mouth biopsy showing typical HPV associated dysplasia features, but lacking a 

continuous parakeratin layer, (d) Dot-like nuclear expression of HPV by DNA in situ hybridisation 

(INFORM, Ventana).  (e) Overexpression of p16 by immunohistochemistry in a discrete block (CINtech 

antibody), (f) HPV E6/7 mRNA expression in nuclei by RNA in situ hybridisation (RNAscope).  (g) Expression 

of high risk HPV DNA by in situ hybridisation in the corresponding area. (h) Immunohistochemistry for 

high risk HPV capsid protein, demonstrating that in some cases replicative infection is also present.
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Table 5 Key points: Application of dysplasia reports to clinical practice 

  

 The possibility of dysplasia should be considered in any oral biopsy, especially when clinical 

information is sparse.  Features may be subtle and are often less marked than in dysplasia at 

other body sites. 

  

 Distinguishing lichen planus and dysplasia can be problematic and requires considerable clinical 

information to be sent to the pathologist with the specimen, but the final say in diagnosis must 

lie with the clinician, who can monitor changes over a period of time. 

  

 A biopsy negative for dysplasia does not exclude an OPMD unless a specific alternative 

histological diagnosis can be provided. Patients without dysplasia but with clinical evidence of 

OPMD should be offered entry into a follow up protocol 

  

 Biopsy with an unexpected negative result should trigger further biopsy if abnormal mucosa is 

present 

  

 The presence or absence of dysplasia is arguably more important than the grade. 

  

 Dysplasia grading varies between pathologists and requests for review and consensus grading 

are often appropriate.  Such disagreement provides useful additional information and is not a 

failure of diagnosis. 

  

 The risk for a patient with an OPMD and multiple biopsy samples is determined by 

the highest grade of dysplasia, regardless of diagnosis in any subsequent specimens 

  

 Clinicians should interpret the significance of dysplasia from studies that include malignant 

transformation within six months because this is the scenario in which the biopsy result is 

used. 

  

 After a period of one year without malignant transformation, data from studies excluding early 

transformation give a better indication of continuing risk. 

  

 Dysplasia at one site in the oral cavity indicates increased risk of carcinoma elsewhere in the 

oral cavity and, in smokers and heavy alcohol consumers, in the pharynx and upper 

aerodigestive tract. 
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 Candida infection is a confounding factor in dysplasia diagnosis and is best eliminated for 

accurate dysplasia grading 

  

 The finding of dysplasia in a child or young adult is very rare and warrants investigation for an 

underlying disorder such as Fanconi anaemia or dyskeratosis congenita.  
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