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Preface

Dear colleagues,

Despite commendable progress in the prevention, detection, and treatment of a wide variety 
of solid tumour types, oral squamous cell carcinoma (OSCC) remains a significant health 
burden across the globe. OSCC is often first diagnosed at a late stage of the disease with 
advanced locoregional disease and/or distant metastases.

In clinical practice, opportunities exist to identify patients with oral potentially malignant 
disorders (OPMDs), which precede the development of cancer. Although multiple sources 
of information exist, the majority focus on diagnosis and use older guidance, with little 
reference to overall management of the conditions. This book forms part of a European 
project directed at European healthcare professionals and aims to provide updated 
guidance to clinicians who encounter patients with head and neck pathology, to recognise, 
investigate, diagnose and manage OPMDs. The contents of the book has been extensively 
reproduced from the published work of the WHO Collaborating Centre (UK) that has held 
two expert workshops and reported their findings in 2007 and 2020. This learning tool 
also brings together experience from a number of Oral Medicine units throughout Europe 
through the respective universities of the partners involved (www.OPMDcare.com). 

Dr Rui Albuquerque
Coordinator 
Consultant in Oral Medicine & Honorary Clinical Senior Lecturer

Guy’s Hospital,  
Faculty of Dentistry, Oral & Craniofacial Sciences  
King’s College London 
Department of Oral Medicine,  
Floor 22, Tower Wing,  
Guy’s Hospital,  
Great Maze Pond,  
London SE1 9RT
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1. Introduction

1.1. Introduction

Despite commendable progress in the prevention, 
detection, and treatment of a wide variety of solid 
tumour types, oral cancer remains a significant 
worldwide health burden. Unfortunately, the mortality 
rate associated with oral cancer in Europe is >50% in 
most countries [1, 2]. Oral squamous cell carcinoma 
(OSCC) is the most common histological subtype of 
oral cancer and is often diagnosed at a late stage, 
with advanced regional disease and / or metastasis 
at the time of diagnosis [2–4]. Delayed diagnosis has 
the potential to preclude successful treatment and 
favourable outcomes [1, 2, 5, 6]. Tobacco and alcohol 
misuse, in addition to having a synergistic effect, are 
the most important risk factors for the development 
of oral cavity cancers, and exposure to sunlight for 
development of lip cancers [7–9]. A causal role for 
human papillomavirus (HPV), primarily type 16, has 
been established particularly in cancers arising in 
the base of the tongue and tonsils. The rate of HPV 
positivity among oral cavity cancers is approximately 
11% [10, 11]. 

Many cases of OSCC may be preceded by oral 
potentially malignant disorders (OPMDs), previously 
referred to as potentially premalignant oral epithelial 
lesions. Patients presenting with OPMD are at 
increased risk of developing an oral cancer [12]. 

To reduce the morbidity and mortality associated 
with oral cancers, OPMDs should be identified 
and managed appropriately. The oral cavity is well 
suited for early detection of OPMDs because these 
lesions can be readily visualised and examined by a 
healthcare professional. Despite this, only ~34% of 
oral malignancies are diagnosed at an early stage 
when the cancer is localised and has not yet spread 
[2]. General medical / dental practitioners often 
encounter patients who present with OPMDs in 
their routine practice, reinforcing the importance 
of increasing awareness and knowledge on these 
disorders in these groups of healthcare professionals. 

This book forms part of a European project directed at 
European Union healthcare professionals, to provide 
E-learning tools and resources to enhance knowledge 
in the diagnosis and management of patients 
presenting with OPMDs. 

With this book, we aim to provide guidance to 
clinicians who encounter patients with head and  
neck pathology, to recognise, investigate, diagnose 
and manage OPMDs. This innovative learning tool 
brings together experience from a number of Oral 
Medicine units throughout Europe through the 
respective universities of the partners involved.  
It covers an array of topics including: leukoplakia, 
erythroplakia, oral submucous fibrosis, actinic  
cheilitis, chronic hyperplastic candidiasis, lichen 
planus, discoid lupus erythematosus, systemic lupus 
erythematous, inherited disorders and oral biopsy 
techniques and the use of diagnostic adjuncts. Each 
chapter includes a resume identifying the main key 
learning points, along with a list of references to 
promote further reading.

1.2. Oral potentially malignant 
disorders (OPMDs) – Definitions and 
classifications

Oral potentially malignant disorders (OPMDs) are 
defined as a group of disorders where the clinical 
presentation may precede the diagnosis of an oral 
squamous cell carcinoma (OSCC) [12]. 

Many oral cancers arise in areas of abnormal mucosa 
in the oral cavity. In addition, several of these 
abnormal lesions share similarities at a morphological, 
cytological, genomic and molecular level as those 
observed in epithelial malignancies [13].

The term OPMDs was first introduced at the World 
Health Organisation (WHO) Workshop in 2005, leading 
to the disuse of many other terms previously used 
including ‘precancer’, ‘epithelial precursor lesions’, 
‘premalignant’, ‘precancerous’, and ‘intra-epithelial 
lesion’ [13].

‘Precancer’ is one of the oldest terms initially described 
in 1805 to describe benign diseases that may develop 
into invasive malignancy if followed over a long period 
of time [12]. In 1978, the term ‘precancerous lesions’ 
was adopted by the WHO working group, with a 
division into precancerous lesions (e.g. leukoplakia, 
erythroplakia) and precancerous conditions (e.g. oral 
submucous fibrosis, actinic keratosis, oral lichen 
planus, or discoid lupus erythematosus) [14]. 
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It was implied that oral cancers arose in the same 
site of a previous oral precancerous lesion and 
precancerous condition [13].

In the WHO 2005 OPMD Workshop, the working 
group made two observations. The first was that 
this association or risk is potential during the lifetime 
of the patient, and only a minority progress to oral 
cancer (and not all as a ‘precancerous’ terminology 
would suggest). The second was that an oral cancer 
could not only appear in the same location of a 
previous OPMD, but also in another location of the 
oral cavity of a patient with a lesion or condition 
identified as an OPMD [13]. This led to two important 
changes. ‘Potentially malignant’ became a more 
comprehensive term than ‘precancerous’ to indicate 
patients having these mucosal abnormalities are at 
risk of developing an oral cancer, but not necessarily. 
The second important change was merging the terms 
‘lesions’ and ‘conditions’ into the category of ‘disorders’, 
where oral cancers could be detected in patients with 
any of these previously detected mucosal alterations 
and at any site of oral mucosa. This recognised the 
fact that environmental carcinogens could affect 
any part of the upper aero-digestive tract and the 
presence of these disorders could indicate an 
increased risk (‘potential’) of developing an oral cancer 
elsewhere in the oral cavity [15-17]. With this in mind, 
patients with a defined lesion, such as leukoplakia, 
are at risk of developing a malignancy anywhere 
in the oral cavity as a result of field change (‘field 
cancerization’), even in clinically normal appearing 
mucosa [18]. This terminology has been adopted 
by the latest WHO classification on Head and Neck 
Tumours [19].

The WHO Collaborating Centre Consensus Workshop 
on OPMDs in 2020, updated the definition of an 
OPMD as ‘any oral mucosal abnormality that is 
associated with a statistically increased risk of 
developing oral cancer’ [12]. It has put an emphasis 
not only directly to the disorder itself, but also to the 
patient who may carry genomic and other molecular 
abnormalities in the oral mucosa, promoting the 
existence of an OPMD and, potentially, an oral cancer 
[15, 17]. Therefore, patients diagnosed with OPMDs 
have an increased susceptibility to develop oral cancer 
in their lifetime [12].

1.3. Demographic and clinical aspects of 
OPMDs

The worldwide prevalence of OPMD had been 
estimated at 4.47% (95% CI = 2.43–7.08). This may 
vary between populations and is higher in Asian 
populations and males [12, 20]. 

The majority of patients with OPMDs are middle-aged 
or elderly [18]. Ethnicity and cultural habits influence 
the type and pattern of OPMDs reported in specific 
populations due to the dominance of particular risk 
factors. For example, betel quid/areca nut chewing 
habits are widely prevalent in South Asian populations 
resulting in a greater prevalence of OPMDs [20, 21]. 
Reverse smoking habit is also known to induce specific 
mucosal changes on the palate in some geographic 
regions [22].

OPMD encompass a heterogeneous group of clinically 
distinctive disorders (Table 1.1) including leukoplakia, 
proliferative verrucous leukoplakia, erythroplakia, 
oral submucous fibrosis, oral lichen planus, actinic 
keratosis (actinic cheilitis), palatal lesions in reverse 
smokers, discoid lupus erythematosus, dyskeratosis 
congenita, oral lichenoid lesion, and oral graft versus 
host disease [12]. 

OPMD´s classification according to the WHO Collaborating 
Centre 2020 [12]

Leukoplakia

Proliferative Verrucous Leukoplakia (PVL)

Erythroplakia 

Oral submucous fibrosis (OSF)

Oral lichen planus (OLP)

Actinic Keratosis (Actinic Cheilitis) (AK/AC)

Palatal lesions in reverse smokers 

Discoid lupus erythematosus (DLE)

Dyskeratosis congenita

Oral lichenoid lesion

Oral graft vs host disease (OGVHD)

Table 1.1. OPMD included in the WHO Collaborating Centre 2020 
classification.
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The clinical manifestations of OPMDs are 
heterogeneous with variations in colour (white, red, 
and mixed white and red), texture (plaque/plateau, 
smooth, corrugated, verrucous, granular, atrophic), 
and with variable size [18, 23]. In some cases, a 
superficial microinvasive carcinoma may already be 
present and revealed by histopathology. The clinical 
presentation can remain static, or may show clinical 
changes, or demonstrate progression or regression 
over time [18, 24].

OPMD can involve any anatomical site in the oral 
cavity (and oropharynx and larynx) and can present  
at a single or multiple sites [24]. 

The rate in which patients with previous OPMDs 
present with oral malignancy (often referred to as 
malignant transformation rate) varies worldwide 
and is closely related with the type of disorder and 
with other clinical, pathological or molecular factors 
including the type, colour, location, size, gender, and 
the presence and grade of dysplasia [25-27]. 

A recent systematic review reported an OPMD overall 
malignant transformation rate of 7.9% (99%CI 4.9%-
11.5%) although with high heterogeneity test values 
(28). This study reported separate meta-analysis for 
specific OPMD subgroups including for leukoplakia 
9.5% (99% CI 5.9%-14.00%), lichen planus 1.4% (99% CI 
0.9%-1.9%), oral lichenoid lesions 3.8% (99% CI 1.6%-
7.00%), oral submucous fibrosis 5.2% (99% CI 2.9%-
8.00%), oral erythroplakia 33.1% (99% CI 13.6%-56.1%), 
and proliferative verrucous leucoplakia 49.5% (99% CI 
26.7%-72.4%). This will be further addressed in later 
chapters of this book. We will use the terminology of 
the WHO Collaborating Centre Consensus Workshop 
on OPMDs held in Glasgow in 2020 in the next 
chapters [12].

Improved knowledge and better detection of OPMD 
is important to provide the best management but 
also to improve the patient’s quality of life. It also 
ensures close follow-up of these patients facilitating 
prevention and early diagnosis of an invasive 
carcinoma involving the oral mucosa.
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2.1. Introduction

Biopsy has become a gold standard method for the 
diagnosis of many lesions and diseases including 
the investigation of oral malignancy or potentially 
malignant disorders [1]. 

Biopsy is defined as a surgical procedure where 
tissue from a living patient is removed for microscopic 
examination. It can confirm a provisional diagnosis, 
make a definitive diagnosis or may exclude other 
possible diagnoses. Additionally to diagnostic 
proposes, biopsy may contribute to the assessment 
of the efficacy of a treatment and help with 
determining prognosis in malignant or premalignant 
lesions. Biopsy and the histopathological report also 
constitute a document with medico legal value [2, 3].

2.2. Indications and non-indications  
for oral biopsy

The indications for performing an oral biopsy 
depend on multiple factors including the clinical 
and macroscopic characteristics of a lesion, such as 
evolution of a lesion, macroscopic presentation or 
refractory response to standard treatments. Biopsy 
is also indicated if there is suspicion of a malignant 
process. In Table 2.1, we detail the indications and 
clinical presentations that warrant undertaking a 
biopsy [4-6].

The contraindications to biopsy are primarily related 
to the general health status of the patient. Biopsy 
of normal variations of anatomical structures (e.g. 
lingual varix, racial pigmentation, geographic tongue, 
linea alba, lingual indentations, or Fordyce spots), 
irritative/traumatic lesions that respond to the 
removal of a local irritant, inflammatory or infectious 
lesions that respond to specific local treatments, is 
not indicated [4, 6].

Main indication Example of particular cases

Suspected malignant lesion • Persistent ulcerated, veruccous or mixed lesions
• White, red or mixed areas, plaques, nodules or lumps
• Induration or fixation of lesion to deep layers of tissue
• Significant change in appearance of previous OPMD

Suspected potentially malignant disorder • White, red, or mixed plaques 
• Veruccous, granular, atrophic or erosive persistent lesions and 

recent focal pigmented lesions
• Suspicion of any OPMD (e.g. actinic cheilitis, erythroplakia, 

leukoplakia, lichen planus)

Chronic or persistent lesions of uncertain aetiology • Ulcer or apparently inflammatory lesions that do not heal or 
improve within two weeks after treatment (e.g. removal of local 
irritants).

• Lesions of unclear aetiology, particularly when associated with 
increasing pain, paraesthesia or anaesthesia

Systemic disorders where histopathological diagnosis is need to 
confirm or could complement a clinical or provisional diagnosis

• Includes lupus, amyloidosis, sarcoidosis, scleroderma, or 
Sjögren’s syndrome, mucocutaneous diseases affecting the oral 
mucosa, such as pemphigus or pemphigoid, Crohn’s disease

• infectious diseases such as lesions suggestive of syphilis, tu-
berculosis etc

Lesions that interfere with oral function • e.g. papilloma, fibrous hyperplasia, fibroma, lipoma, osteoma.

Radiolucent or radio-opaque osseous lesions where 
histopathological diagnosis or treatment is needed

• e.g. maxillary cysts and odontogenic tumours, ossifying fibroma, 
fibrous dysplasia, giant cell granulomas, or similar lesions

Lesions that are causing the patient extreme concern • Patients may prefer biopsy or excisional biopsy of a persistent 
red, white or pigmented lesions or lump

Table 2.1. Main Indications for Oral Biopsy.
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In some cases, a biopsy may be indicated for lesions 
that are causing extreme concern for a patient, but 
non-suspicious to the healthcare professional. Patient 
expectation should be acknowledged and the basic 
principle of ‘cause no harm’ should be followed to 
provide the best option for the patient.

2.3. Classification and types of oral 
biopsies

Biopsies may be classified into several subtypes [2, 3]. 
They may be incisional (only a representative part of 
the lesion is removed) or excisional (complete excision 
of the lesion) depending on the amount or area of 
tissue that is surgically removed. 

Biopsy may be direct (located superficially, with 
easy access) or indirect (when the lesion lies deeper, 
covered by normal-appearing mucosa, which suggests 
an access flap may be required before removal of 
the lesion in question) depending on the anatomic 
location of the lesion. 

Further categorizations may be used depending on 
the instruments and specific technique employed 
(scalpel, punch, core needle), processing of the tissue 
sample (e.g. fresh, frozen, formalin-fixed paraffin-
embedded), type of tissue removed (soft tissue, hard 
tissue or blood). In next part of the chapter, we will 
focus on the most common types of biopsies used  
in the context of an OPMD [2, 3].

Soft tissue biopsies
For soft tissue biopsy, the removal of tissue is 
performed using a scalpel, a punch or forceps.  
Lasers or electroscalpels may also be used [2].  
For diagnostic purposes, the use of a conventional 
scalpel or punch is preferable over lasers (diode 
or Nd:YAG, CO2 lasers) or electroscalpel that may 
produce some histological artefacts leading to 
difficulties in diagnosis [7-10]. The Er:YAG laser has 
shown the least amount of tissue artefact [7, 11]. 
Lasers are useful in vascular abnormalities or in 
patients with bleeding disorders because of their 
coagulative effect [11]. The instrument selected 
should be the one with the most benefit for the 
patient with the objective of obtaining a diagnostically 
useful tissue. The most utilised methods for biopsy 
in the context of OPMD are the incisional biopsy, 
excisional biopsy and punch biopsies.

2.3.1. Incisional Biopsy

The incisional technique involves the removal of a 
representative area of the lesion (Table 2.2). The 
biopsy should include a representative area and, 
ideally, adjacent normal tissue. The importance of 
taking more abnormal or normal depends on the 
nature of the lesion (e.g. in cases suspicious for 
malignancy, abnormal tissue is preferred, in blistering 
disorders, ‘normal’ adjacent tissue is preferred) [2, 4, 
12, 13].

In the case of extensive or large lesions (a long 
axis greater than ~1-2 cm) and in multiple lesions, 
incisional or mapping biopsies may be indicated. 
In heterogeneous lesions (in colour, texture or 
consistency), multiple incisional biopsies should be 
performed obtaining different representations of the 
lesion, with precise identification of each and placed 
in different identified specimen pots. Incisional biopsy 
is considered the gold standard when malignancy is 
suspected and for oral potentially malignant lesions 
[2, 3, 14].

Biopsy of vascular lesions or lesions close to 
neurovascular bundles (carry a risk of bleeding or 
numbness) or in difficult-to-access sites, may have to 
be undertaken in a hospital setting. Incisional biopsy 
should avoid damage to the tissues and be sufficient 
for histopathological evaluation [2-4, 13]. 

The technique should start with undertaking 
a comprehensive clinical history and intraoral 
examination. The most suspicious part of the lesion 
(speckled, red, indurated, or verrucous) should be 
biopsied. The use of diagnostic adjuncts tools may  
be helpful to identify the most representative area  
to include in the biopsy (described below) [2-4].

Informed consent should be obtained, discussing  
the risks and merits of undertaking a biopsy. 

Adequate instruments should be selected to prevent 
damage to the tissues. Local analgesia should be 
administered more than half a centimetre from the 
lesion in question to avoid artefacts. Retractors may 
be used to provide a clear surgical field. 
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Figure 2.1. An incisional biopsy is performed in a white patch of the border of the tongue.

Using a scalpel, usually number 15-blade, two 
incisions are made at a 45º angle to the epithelial 
surface, converging in a V-shape at both ends and 
in an ellipse shape. The ratio of the length to width 
should be approximately 3:1, to promote better 
closure and healing without significant scarring.

The long axis of the elliptical incision should be 
parallel to the direction of normal stretching (lower 
tension) of the mucosa, in order to prevent wound 
dehiscence. The incisions should not be perpendicular 
to structures, such as neurovasular branches, to 
reduce the risk of damage. Necrotic tissue or the 
central part of ulcers should be avoided. For tissue 
removal, an Adson forceps or suture could be used. 

The suture can be used to orientate the specimen  
[2-4]. Non-resorbable sutures are rarely indicated  
in the oral cavity. 

The specimen should be placed in a specimen pot 
with fixing solution (10% formalin) with a volume 
that should exceed 10 to 20-fold the volume of the 
specimen. A patient identification label should be 
placed on the specimen pot and enclosed with a 
pathology request form, and sent to the Pathology 
lab. In case of samples for immunofluorescence, the 
specimen should not be fixed, and placed in Michel’s 
medium or sent fresh in a container and transported 
in a freezing bag. Fresh samples should be sent as 
soon as possible to the laboratory [2-4]. 
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Figure 2.2. An excisional biopsy is performed in a white patch on alveolar bridge of 3º quadrant.

The pathology request form should include 
information of the lesion and patient medical history 
factors including a brief history of the lesion, clinical 
features, risk factors (smoking, alcohol, betel nut) and 
a provisional diagnosis, along with orientation of the 
specimen and type of biopsy undertaken (incisional  
or excisional).

2.3.2. Excisional Biopsy

Excisional biopsy involves removal of the entire lesion, 
with a margin of normal tissue peripherally and at 
the deeper margin (Figure 2.2). It is indicated for 
small lesions (~1cm), such as papillomas, fibromas, 
granulomas, or in cases of focal pigmented or vascular 
lesions additionally to the cases of small OPMD´s. 
This type of biopsy not only allows histological 
examination, but also allows treatment with complete 
removal of the lesion [2-4].

The technical principals of excisional biopsy are 
similar to those for incisional biopsy with regard to 
anaesthesia, instruments and incision orientation. 
However, special and attention should be given to  
the margins. 

The incision should be performed on normal tissue 
in length and depth with clear margin. A greater size 
of clear margin is necessary for malignant lesions. 
Removal of the base of the lesion is important for 
papilloma to prevent recurrence. All lesions should  
be palpated carefully, determining the depth [2-4].

Orientation of the specimen may be needed in cases 
suspicious for malignancy.

2.3.3. Biopsy with biopsy forceps or punch 

These instruments are designed to facilitate the 
removal of superficial lesions. 

Biopsy forceps resemble a tweezers with an active 
cutting point (in the shape of a bird’s beak) that allow 
incisional biopsy of superficial lesions and often not 
requiring closure withs suture. It is useful for lesions 
in difficult access sites.

A punch has an active cutting part similar to a circular 
scalpel. It is a single use instrument and is available 
in variety of diameters (2-10mm). Punches 4 to 6mm 
in size are usual for OPMDs. In most cases, it is an 
incisional type of biopsy but for small lesions, it can  
be used for excisional removal of a lesion. 

The technique for a punch biopsy is like those 
described above for incisional biopsies (Table 2). 
However, for a punch, the cutting is performed in 
the most representative part of the lesion, with 
gentle pressure using circular cutting movements in 
a perpendicular axis to the mucosa (Figure 2.3). The 
target tissue can be extracted within the cylinder of 
the punch but most often, it is necessary to cut the 
base of the biopsy. A suture may not be required, 
with healing by secondary intention occurring in most 
cases. If haemostasis is difficult, a single suture is 
usually adequate [2-4, 15].
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Figure 2.3. A punch biopsy is performed in a reticular white lesion on right buccal mucosa.

This type of biopsy is easy to use in single or multiple 
representative biopsies. Depending on the size of the 
punch, a smaller size of tissue may be available for 
diagnosis. 

A punch biopsy is difficult to use in large lesions, 
lesions closely to vascularised or innervated areas, 
and in areas with difficult access, such as the hard 
palate [2-4].

Step Description

Initial clinical observation 
and selection of the area to 
biopsy

• The type of biopsy should be selected according to clinical history, examination and suspected 
provisional diagnosis. Adjunct tools may help select the most representative area(s). Inform 
consented must be obtained.

Preparation of the surgical 
field

• The surgical area can be disinfected with an antiseptic topical agent, for example with a 0.12-
0.20% chlorhexidine solution. 

Local anaesthesia • Local anaesthetic with vasoconstrictor and infiltrated away from the lesion to avoid introducing 
artefacts in the sample. 

Incision • After immobilization of oral tissues, an incision is performed (e.g. blade number 15) to obtain a 
slice of tissue in a ‘V’ wedge and elliptical shave, in a length to width 3:1 ratio. This ellipse is then 
excised by gently holding one end of the ellipse with tissue forceps or suture and dissecting it out 
using the scalpel. For incisional samples, a representative part of the lesion and some adjacent 
normal tissue should be included, and for excisional, a normal margin should be achieved. 

• Incision may also be performed with a punch biopsy technique, applying continuous rotational 
pressure perpendicular to the tissue.

Handling of the specimen • The specimen must be handled gently to avoid artefacts and introduced in the fixing solution, 
usually 10% formalin solution inside a specimen pot. The specimen could be placed on sterile 
paper with the mucosal surface facing upwards (to avoid distortion and curling of the sample 
margins) and is gently placed in the 10% formalin container. 

Suture of the resulting 
wound

• The suture should achieve good haemostasis, facilitate healing and should be removed after 1 
week in the case of a non-resorbable suture. Deliver post-operative instructions.

Identification and 
information on 
pathology request form

• Identification of the patient should be placed on specimen pot and on the pathology request form 
information on clinical characteristics and provisional diagnosis. 

Table 2.2. Biopsy technique.
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Figure 2.4. The use of toluidine blue in a white patch of the border of the tongue.

2.4. Diagnostic Adjuncts

Diagnostic adjunct tools involve the use of materials 
and/or devices to facilitate the detection of the most 
abnormal part of an oral lesion to assist the clinician 
in choosing a biopsy site [16-18]. These techniques 
are predominately non-invasive and are also used  
for identifying surgical margins for an excisional 
biopsy and in a surveillance setting to monitor  
high-risk patients.

In a primary care setting, diagnostic adjunct tools 
could be used to detect a potentially abnormal oral 
lesion permitting referral to establish a definitive 
diagnosis of an OPMD or oral cancer. In a secondary 
or tertiary care setting, diagnostic adjuncts tools 
could be used allow more detailed characterization 
or mapping of disease in patients with OPMDs 
and are especially helpful in extensive, multiple or 
heterogeneous lesions. They facilitate biopsy site 
selection at baseline and in a surveillance setting 
and may reduce the propensity for positive margins 
following excision of an OSCC or dysplastic lesion [16].

Several types of diagnostic adjunct tools are 
clinically available including vital staining, optical or 
light-based systems, cytology and saliva methods 
and are discussed below. Promising research into 
new diagnostic adjunct tools using vibrational 
spectroscopy is also discussed.

2.4.1. Vital Staining

Vital staining involves applying a biocompatible  
dye, in the form of mouth rinse or topical application 
directly to the selected area of the oral mucosa. 
Application of the stain could provide information 
on different lesion properties, identify non-evident 
lesions and help select the best site for a biopsy.  
The most routine vital stain used in oral medicine  
is toluidine blue, however alternatives are described 
below [4, 15, 16].

Toluidine Blue
Toluidine blue (TB) (or tolonium chloride) has been 
used as vital staining for more than half of a century 
in oral medicine. TB is a cationic metachromatic dye 
with a high affinity for acidic tissue components, such 
as nuclei acids. Areas of the mucosa that potentially 
show abnormalities or dysplastic or anaplastic cells 
can retain more stain, manifesting as a dark blue 
region (Figure 2.4). This could allow detection of 
satellite lesions, as well as non-detectable lesions  
to the naked eye [16, 18-20]. It is helpful for selecting 
the area of choice for biopsy, as well as margins 
of the lesion (in cases of an excision), and in the 
management of high-risk patients with a history  
of OSCC or previous OPMD [15, 16]. 

It is used as a 1% or 2% solution or in available 
commercial packs. It is used with 1% acetic acid 
solution to remove excess dye that is not bound  
to the tissues [15, 16, 19]. 
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In a recent meta-analysis toluidine blue used as a 
single stain, revealed a sensitivity of 87% (95% CI: 
80–94%) and a specificity of 71% (95% CI: 61–0.82%) 
[21]. False positives could be expected (in inflamed 
tissue, ulcerative lesions). False negatives can also 
occur when the epithelium is thick and the dye cannot 
enter such as in hyperkeratotic lesions [16). TB may 
be used as an aid to accompany a conventional 
oral examination (COE) and is best regarded as 
complementing a diagnostic plan. 

Methylene blue
Methylene blue (MB) (also known as methylthionine 
chloride or tetramethylthione chloride) is an aromatic 
heterocyclic compound, similar as TB. MB has 
acidophilic properties that facilitate the retention 
of dye in cells with dysplastic characteristics similar 
to TB [16, 22, 23]. MB is used for screening of 
several cancers including prostate, bladder, and 
gastrointestinal lesions. It can be used in the 
treatment of some diseases as an antiseptic topical 
agent. In oral medicine, MB is commonly used for 
staining prior to contact endoscopy. It is also used in 
some photodynamic therapy methods [16, 22-25)]. 

The indications and method of application is similar  
to TB but it may be more economic and less toxic  
than TB [17, 18]. There is lack of evidence on the use 
of this dye in oral cancer screening and more studies 
are needed. 

Lugol’s Iodine
Lugol’s iodine stain (LI) (or markodine) reacts with 
glycogen in the cytoplasm of the normal non-
keratinized cells giving a brown-orange colour 
alteration. When LI stain is applied on an OPMD, 
the normal adjacent oral mucosa stains brown 
and abnormal tissues do not stain at all. It may be 
used in combination with TB where the abnormal 
tissues would stain dark blue and LI would stain 
the normal area. However, there no strong studies 
that demonstrate the usefulness of LI stain in the 
diagnosis of OPMDs [16, 26]. 

Rose Bengal
Rose Bengal (RB) (or tetraiododerivative of 
fluorescein) is a xanthene dye that has photo-
sensitive properties. It is mainly used to detect ocular 
surface damage and could be used with light for 
photodynamic therapy or with sound-technology with 
ultrasound methods [16, 27, 28]. RB stains dead or 
degenerated cells, or even dysplastic and malignant 
cells, but not healthy epithelial cells, helping to 
demark corneal and conjunctive neoplastic lesions. 
Data on the usefulness of this stain in OPMD is scarce 
[16, 27, 28].

2.4.2. Optical and light-based systems 

These constitute a group of approaches which rely  
on specific interactions between the incident radiation 
and tissue such as absorption, reflection, fluorescence, 
or scattering which could suggest carcinogenesis. 
Devices used clinically may be useful as a wide-field 
visualization adjunct in oral cancer screening, as a 
diagnostic adjunct in lesion characterization or as 
a narrow-field visualization adjunct directed to a 
specific site of a lesion. Techniques such as confocal 
microscopy, high-resolution microendoscopy, elastic-
scattering spectroscopy, differential path-length 
spectroscopy, diffuse reflectance spectroscopy, time-
resolved autofluorescence spectroscopy, and optical 
coherence tomography have received attention to 
supplement diagnostic adjuncts of OPMD and oral 
cancers [16]. 

Chemiluminescence approaches
Chemiluminescence is based on the proportion of 
light that a mucosal surface is capable of reflecting. 
Possible changes in mucosal tissues, such as in OSCC 
or oral epithelial dysplasia (OED), could demonstrate 
different absorption and reflectance [15, 16]. This 
technique was first used as a diagnostic adjunct in 
cervical mucosa for the detection of neoplastic lesions. 
Cervical and oral mucosa share common features,  
so this technique was adapted for oral medicine use 
[15, 16].
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Figure 2.5. The use of the Microlux/DL enhancing a redwhite lesion on the right border of tongue.

This technique consists in two steps. Firstly, a 
mouth rinse with a 1% acid acetic (or direct mucosal 
application) to remove the glycoprotein barrier and 
dries the oral mucosa. The mucosa is subsequently 
illuminated with a blue or white light. Healthy 
epithelial cells absorb the light and show up blue (or 
white), while cells with nuclei alterations reflect light 
and appear bright white or ‘acetowhite’ [15, 16] There 
are several commercial devices available including 
ViziLite, Vizilite Plus or Microlux/DLÒ (Figure 2.5).

A recent meta-analysis yielded pooled sensitivity and 
specificity compared with histopathological outcomes 
of 72% (95% CI: 62–81%) and 31% (95% CI: 25–36%) 
respectively, which do not support its routine use 
in oral mucosal examination [21]. Devices using 
chemiluminescence are capable of highlighting lesion 
characteristics such as colour and demarcation of 
margins [15, 16, 29-31]. 

Autofluorescence approaches
Autofluorescence is a phenomenon whereby cells 
can produce fluorescence when subjected to specific 
wavelength of light. Tissue autofluorescence devices 
often consist of an instrument that generates blue/
or violet light (400 – 460 nm wavelength) that excites 
endogenous fluorophores such as Flavin Adenine 
Dinucleotide (FAD) and Nicotinamide Adenine 
Dinucleotide (NADH). These fluorophores are  
present in the epithelium, collagen, and elastin 
of oral mucosa and emit a visible green coloured 
fluorescence [15, 16]. 

Abnormal variations in the structure of cells can 
change the distribution of key endogenous markers 
which emit fluorescence light. Premalignant or 
malignant cells that typically demonstrate cellular 
or nuclear pleomorphism and altered metabolism 
are not capable of emitting autofluorescence and 
therefore manifest as a dark spot. This gives the 
characteristic ‘loss of fluorescence visualization’ (FVL) 
in contrast to normal tissue which exhibits a ‘retained 
fluorescence visualization’ (FVR). 

This technique can help identify lesions that are not 
visible to the naked eye (occult clinical lesion), and 
could be used to detect a suspicion area of a lesion 
and for determining adequate surgical margins 
(Figure 2.6). It has the advantages of being non-
invasive and easy to use and allowing real time 
examination [15, 16, 32, 33].

Tissue autofluorescence devices have been used and 
evaluated in OPMD and oral cancer detection with 
promising results [15-17, 21, 30, 32, 33]. A recent 
meta-analysis yielded pooled sensitivity and specificity 
compared to histopathological outcomes of 90% (95% 
CI: 76–100%) and 72% (95% CI: 35–100%), respectively 
[21]. These devices may be useful as diagnostic 
adjuncts for OPMDs by experienced clinicians. It must 
be noted blood haemoglobin and melanin can reduce 
fluorescence, conversely keratin, fibrin and porphyrin 
can increase fluorescence. Therefore, it is difficult to 
discriminate between inflammatory conditions such 
as lichen planus, pemphigus or non-inflammatory 
vascular changes, or pigmented lesions, as these 
types of lesions tend to absorb light and do not reflect 
it [16]. 
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Figure 2.6. The use of the VELscope (Visually Enhanced Lesion Scope) in a redwhite ulcer on the right border of the tongue.

There are multiple commercial optical handheld 
devices available including the VELscope (Visually 
Enhanced Lesion Scope), Vizilite Pro and Identafi. 
The latter contains three-light emissions sources 
including a white light, violet light (405nm) to direct 
autofluorescence examination, and a green-amber 
light (540-575nm) to show vascular changes [15, 16]. 
Further studies and evaluation on usefulness of these 
devices are needed. 

Laser-induced fluorescence examination
Laser-induced fluorescence examination (LIFE) 
or laser-induced autofluorescence (LIAF) is an 
autofluorescence technique that has a similar 
mechanism to autofluorescence devices previously 
described. The protocol is based on the activation 
of the fluorophores on oral mucosa inducing their 
fluorescence. The tissues that are not capable of 
emitting light (show loss of fluorescence visualization) 
are more likely to have dysplastic features [17, 34, 35). 

The emission of light comes from a laser device that 
uses a diode laser with a wavelength between 375 and 
405nm oriented to oral mucosa through an optic fibre 
and a handpiece. A pair of glasses with a yellow filter 
will demonstrate a white/blue light in healthy tissues 
and dark area in abnormal tissues. This method can 
be used on keratinised and non-keratinised tissues 
[17, 34-36]. 

This is a very promising tool as it highlights potential 
malignant areas and highlights lesions not visible 
to the human eye. The available data suggest a 
sensitivity between 95 and 100% and a specificity 
between 86 and 96% [17, 35]. Further investigations 
are needed to on the use of these methods in OPMD 
and oral cancer.

Narrow-Band Imaging
Narrow band imaging (NBI) is an optical imaging 
endoscopic technique first described in 2001 and 
has been used in aerodigestive tract mucosal tissue, 
pulmonology, gynaecology, and urology for evaluation 
of PMD. The NBI endoscope emits two wavelengths 
of light, one between 400–430nm blue light that is 
capable of imaging superficial vasculature in the 
mucosa (blood vessels appear brown), and a green 
light ranging 525 from 555nm that accentuates 
denser vessels in the submucosa (blood vessels 
appear as cyan) [16, 37, 38] (Figure 2.7). The process 
of carcinogenesis is characterised by neoangiogenesis, 
with abnormalities in the vascular architecture. 
NBI could allow the detection of premalignant or 
malignant changes at an early stage. The scientific 
evident on the use of NBI in OPMD and oral cancer 
diagnosis is sparce but with some interesting results 
suggesting the utility of NBI as an adjunct method in 
the detection of OPMDs or neoplastic lesions in the 
oral cavity and oropharynx [39, 40]. 
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Figure 2.7. The use of the narrow band imaging (NBI) enhancing blood vessesls anatomy in a redwhite ulcer on the left buccal mucosa.

A recent systematic review and meta-analysis showed 
a sensitivity of 75.7% (95% CI 65.1%-83.9%) and a 
specificity of 91.5% (95% CI 81.8%-96.3%) [41].

Contact Endoscopy (direct stomatoscopy)
Contact endoscopy (CE) is a minimally-invasive 
imaging technique that was first described in 1979 
by Hamou to study epithelial cells of the uterus, 
and was reported as a diagnostic tool in head and 
neck epithelial tumours in 1990 [42, 43]. CE uses 
a rigid endoscope in contact with the oral mucosa 
at low pressure and generates magnified images 
of high resolution (e.g. of 60x, 150x times or more) 
that demonstrate cellular architecture and vascular 
structures [44]. The images are displayed in a video 
system that processes the images in real time. This 
allows an in vivo cytological evaluation of oral mucosa 
(Figure 2.8) [24, 25, 42-45]. 

As part of the technique and for better visualization of 
cells, a vital stain is usually used, typically methylene 
blue, applied directly to the oral mucosa before CE 
observation. Some authors prefer to not stain the 
mucosa to better observe the vascular patterns. 
Saliva or blood may interfere with the capture and 
visualization of the images [24, 43, 44]. 

This is interesting for OPMD and oral cancer screening 
because it reveals in real time the number of cells 
per view, the size and contour of the cells, mitotic 
figures, nuclear/cytoplasmic ratio, hyperchromatism 
and heterochromatism that could suggest features 
of OPMD or oral carcinoma [24, 25, 42-45]. There are 
very few studies evaluating the efficacy of this method 
in oral cancer screening. Dowthwaite et al [43] 
report a sensitivity and specificity of 89% and 100% 
respectively in the evaluation of malignant lesions. 
CE is an expensive tool and requires experienced 
clinicians. Necrotic or oedematous tissues do not 
pick up the dye well and patients who undergo 
radiotherapy show cytomegaly and a smaller nuclear 
membrane, features that might be confused as part 
of carcinogenesis [24, 42-44]. It could be problematic 
for deep lesions with no superficial damage or in very 
thick lesions. It requires more studies to evaluate its 
potential as an oral cancer screening adjunct.

Vibrational spectroscopy
Vibrational spectroscopy including Raman has 
received significant attention as an approach for 
distinguishing between healthy and dysplastic oral 
tissues [46-54]. 

Figure 2.8. The use of the contact endoscopy showing the epithelial cellular composition of a white patch of ventral tongue.
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Figure 2.9. An exfoliative cytology is performed in a white patch of the border of the tongue.

The technique has significant potential for intra-
operative use due to its non-destructive nature 
and does not require pre-treatment or labelling of 
tissues. Raman relies on scattering events with the 
incident light (ultraviolet, visible or near infrared) 
with chemical bonds within the target. Most light 
scatters at the same wavelength (or colour) known 
as Rayleigh or elastic scattering, however a small 
portion of light loses energy (or increases wavelength) 
due to its interactions with bonds in the sample 
[55]. Detecting this scattered light known as Raman 
or inelastic scatter can help identify the presence of 
specific molecules and their respective intensities. In 
the case of oral tissues, research has identified key 
characteristics of ‘normal’ tissues including a high 
lipid content and malignant tissues containing specific 
protein features [48-50]. These characteristic peaks 
can be analysed ‘real-time’ at chair side as the clinician 
moves the endoscope and could return information 
regarding tissue health. This can therefore guide sites 
to take a biopsy and inform correct tumour margins. 
At present no commercial system is available for 
distinguishing oral cancers using Raman spectroscopy. 
However, due to its promising results in in vitro and in 
vivo reports at many cancer locations, including oral 
tissues, it is anticipated this modality will be seen in 
routine clinical practise in the future [56].

2.4.3. Oral Cytology

Oral cytology refers to the study of cells for the 
purpose of microscopic diagnosis and an oral cytology 
exam is regarded as an auxiliary diagnostic procedure. 
As only isolated or small group of cells are observed, 
an incisional or excision biopsy should be performed 
to confirm a positive result. 

Exfoliative cytology was first described by George 
Papanicolau who studied cervical cancer and it 
became a useful screening method [16, 57]. The 
sensitivity of oral cytology is inferior to any type 
of tissue biopsy. A wide range of sensitivities and 
specificities have been reported in the literature due 
to differences in the techniques used for collection 
of cells, the examination and interpretation (e.g. 
smear versus liquid-based cytology; microscopic 
examination versus molecular studies). A recent meta-
analysis reported a pooled sensitivity and specificity 
of 96% (95% CI: 81–100%) and 90% (95% CI: 79–97%), 
respectively [16, 21]. It is an easy and non-invasive 
technique. Confirmation of a positive result must be 
obtained by conventional gold standard biopsy. 

The three most common types are exfoliative cytology, 
transepithelial biopsy (Brush cytology biopsy) and 
fine-needle aspiration cytology (FNAC).

Exfoliative cytology and transepithelial (brush) 
cytology
Exfoliative cytology (EC) consists of the analysis of cells 
in the saliva (mouthwash sampling) or cells obtained 
from the oral mucosal surfaces by brushing or 
scrapping techniques that can be undertaken with a 
brush (preferable), wooden spatula, blunt instrument 
or sharp instrument. Oral exfoliative cytology is a 
painless, minimally invasive, simple procedure (Figure 
2.9) [16, 58].

The technique presents some disadvantages as it 
scraps only the superficial layers of epithelium. The 
method may not be helpful in some inflammatory and 
reactive disorders because of lack of specificity. 



Oral Potentially Malignant Disorders: Healthcare Professional Training 27

2. Oral Biopsy and Adjuncts Techniques

Considering that most of the dysplastic cells appear 
deeper in the epithelium and not be represented in 
the sample obtained by scraping the surface [16, 57-
59]. 

This has led to the development of extended methods 
that include an automated cytometric analysis or 
evaluation of molecular markers that could be present 
in oral cells or saliva [60]. A vigorous brushing of the 
oral epithelium (almost to the point bleeding could 
be observed) was observed in some studies, leading 
to the emergence of the transepithelial cytology 
technique. Some available commercial tools use 
this transepithelial cytology technique, including the 
OralCDX test, which is a computer assisted device that 
uses an algorithm to detect malignant cells, using a 
circular brush with hard bristles to collect the total 
depth of the epithelium (superficial, intermediate,  
and basal). 

A positive result should be confirmed with a scalpel 
biopsy and histological evaluation [16, 58, 59]. 

2.4.4. Salivary adjuncts

Other diagnostic adjunct tools use saliva for the 
study of several molecular markers e.g. antibodies, 
cytokines, human and microbial nucleic acids (DNA, 
RNA, microRNA), growth factors, and a range of 
proteins, in particular, tumour biomarkers. Many of 
these are in a research phase or are commercially 
available (such as CD44 and ‘total protein’ levels or 
mRNA biomarkers), but with insufficient scientific 
evidence for their routine use in OPMD and oral 
cancer detection [61, 62]. 
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3.1. Introduction

This chapter is intended as a general introduction to 
histopathological diagnosis of selected oral potentially 
malignant disorders (OPMDs) for physicians, surgeons, 
and allied health professionals. It is anticipated 
that the key aspect discussed in this chapter will 
provide clinical healthcare professionals with insight 
into the process of histological diagnosis in order 
to contextualise the role of the pathologist in the 
multidisciplinary management of OPMDs. It is not 
intended as a comprehensive text and will discuss the 
more common histological features of clinical OPMDs, 
namely oral lichenoid lesions (OLL) and oral epithelial 
dysplasia. Histological features of other OPMDs are 
covered elsewhere in this book.

Accurate histological diagnosis is context dependent 
since there are several overlapping and non-specific 
microscopic features. Some microscopic features 
gain relevance in certain clinical contexts which 
may otherwise be disregarded as incidental. Prior 
to microscopic evaluation, the pathologist requires 
1) salient patient demographic information, 2) the 
clinical history and appearance of the OPMD, 3) 
serological findings (if applicable) 4) details of 
previous biopsies and, perhaps most importantly, 5) 
a clinical differential diagnosis including the degree 
of clinical suspicion of malignancy transformation. 
This highlights the importance for clear and 
comprehensive clinical information on the pathology 
request form which accompanies the specimen. 
Conversely, clinicians should always consider the 
pathology report in its clinical context; the histological 
diagnosis should complement, not contradict, the 
clinical impression. Clear and open communication 
between clinician and pathologists underpins effective 
management. 

3.2. Oral Lichenoid Lesions

The oral lichenoid lesions (OLLs) are a diverse group 
of oral inflammatory conditions including, but not 
limited to, oral lichen planus (OLP), lichenoid reaction 
(LR), lupus erythematosus (LE) and Graft vs. Host 
disease (GVHD), which are grouped together on their 
shared histological features [1, 2].

Individually seen in many different conditions, it 
is the combination of hyperkeratosis, basal cell 
degeneration, apoptotic (Civatte) bodies, a sub-
epithelial inflammatory infiltrate and lymphocyte 
exostosis that form the histological foundation for this 
group [3] (Figure 3.1). Additional findings may include 
a disturbed rete peg architecture, hyalinization of the 
basement membrane and pigmentary incontinence. 
It is the alteration in the keratin layer, and not the 
type nor amount, which is important. The keratin 
layer may present as either ortho- or para-keratin 
and extent may vary dependent on the oral cavity site. 
Liquefaction of the basal cells leads to basal squamoid 
change (apparent extension of the spinous cell layer 
to the basement membrane). The inflammatory 
infiltrate is usually predominated by lymphocytes with 
very few plasma cells unless ulceration or Candida 
is present. Typically, it is dense and band-like with 
varying degrees of lymphocyte epithelial tropism into 
the basal cell layers.

Analysis of the histological differences between OLLs 
have been shown to be non-significant, however 
some features are often regarded as favouring a 
specific OLL. Oral lichenoid drug and contact reactions 
may demonstrate a more diffuse mixed inflammatory 
infiltrate with a greater frequency of plasma cells. 
Lymphocyte exocytosis may also be noted extending 
both further into the suprabasal layers and into 
the deeper lamina propria with demonstration of 
perivascular inflammation and lymphoid follicles. Rete 
peg hyperplasia with flame shaped rete processes is 
associated with LE, occasionally extensive enough to 
form areas of pseudoepitheliomatous hyperplasia. 
Deep keratin plugging seen in LE skin lesions is not 
present in oral cavity lesions, however downwards 
extension of keratin can be present, giving the 
appearance of low-level keratinisation. Oral graft-
versus-host disease may show identical histological 
features to oral lichen planus. The only feature 
regularly considered to be more suggestive of OGVHD 
is that the lymphocytic infiltrate is not as intense 
and, in many cases, resembles more of a ‘burnt out’ 
appearance.

Two histological exclusion criteria for all the oral 
lichenoid lesions are the presence of dysplasia as well 
as the presence of a verrucous epithelial architecture. 
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Figure 3.1. A photomicrograph showing the typical histological characteristics shared amongst the oral lichenoid lesions including hyperkeratosis, 
epithelial atrophy with basal cell degeneration and a dense ‘band-like’ lymphocytic inflammatory infiltrate with lymphocyte exocytosis.

OLLs as OPMDs have long been a controversial topic. 
The rationale behind this is that many dysplastic 
lesions show concurrent lichenoid inflammation and 
many lichenoid lesions cannot accurately be assessed 
for the presence of dysplasia, due to the altered basal 
cell layers and intermingled lymphocyte infiltrate 
[4]. Therefore, it is essential to always consider 
the presence of dysplasia in any lichenoid lesion. 
Lichenoid inflammation is also a common finding 
in oral epithelial dysplasia (OED), in particular those 
demonstrating verrucous architecture [5]. It has been 
suggested that this is likely in response to dysplasia 
within these lesions rather than a true association 
with an underlying lichenoid lesion. In a study of 
known proliferative verrucous leukoplakia cases, 59% 
had received an initial clinical diagnosis of OLP and 
43% of biopsies had shown lichenoid features [6].

Although OLLs share many clinicopathological 
features, it is their differences which are exceedingly 
important in their diagnosis and only through 
understanding of the clinical presentation alongside 
additional findings can correct diagnosis be made. 
Interpretation of histological assessment should never 
be made without appreciation for the full clinical 
context.

3.3. Oral Submucous Fibrosis

The characteristic histological feature of oral 
submucous fibrosis is the presence of dense 
fibrosis with reduced vascularisation of the lamina 
propria. Early lesions can be challenging to diagnose 
before the fibrosis is marked. Special stains, such 
as Van Gieson, can aid visualization of the parallel 
arrangement of collagen fibres [7]. 
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Hyperkeratosis and epithelial atrophy have also been 
reported as epithelial changes. The inflammatory 
infiltrate can be variable and may even show a 
lichenoid inflammatory pattern. Importantly, biopsies 
should be assessed for the presence of epithelial 
dysplasia, which is seen in up to 15% of cases [8]. 

3.4. Oral Epithelial Dysplasia (OED)

The World Health Organisation (WHO) defines 
OED as ‘a spectrum of architectural and cytological 
changes associated with an increased risk of 
progression to squamous cell carcinoma’ [9]. Whereas 
OPMD is ascribed to clinical presentations, OED is 
histomorphologically defined. Therefore, in addition 
to the identification of histological features associated 
with particular disorders, the pathologist will also 
consider the presence of dysplasia in any OPMD 
biopsy specimen. 

Architectural changes refer to disordered tissue 
organisation, while cytological changes indicate 
individual cell abnormality (Table 3.1). The WHO 
recognise several features of OED but it should be 
noted that these features remain subjective since 
there are no agreed morphometric defining criteria. 
Furthermore, when taken in isolation, each individual 
feature may also be present in reactive oral mucosal 
conditions. Nevertheless, these features serve as 
diagnostic criteria and highlight to the pathologist 
that the lesion may contain potential for malignant 
transformation. In addition to the features detailed 
in Table 3.1, many would also add verrucous 
surface morphology, subdividing or budding rete 
processes, spontaneous apoptosis in the absence 
of intraepithelial inflammatory cells, ortho- or para-
keratosis with abrupt lateral demarcation and 
a subepithelial lymphocytic infiltrate mimicking 
OLLs [10, 11]. Some groups also utilise the term 
‘differentiated dysplasia’, namely expansion of the 
suprabasal compartment by large cells with abundant 
eosinophilic cytoplasm and intercellular oedema [12, 
13]. These latter architectural features are frequently 
mistaken for reactive hyperplastic changes.

Architectural changes Cytological changes

Irregular stratification Abnormal variation in 
nuclear size

Loss of polarity of basal cells Abnormal variation in 
nuclear shape

Bulbous rete ridges Abnormal variation in cell 
size

Increased number of mitotic 
figures

Abnormal variation in cell 
shape

Premature keratinization in 
a single cell

Increased nuclear:cytoplasm 
ratio

Squamous eddies within 
rete ridges

Atypical mitotic figures

Loss of intracellular 
cohesion

Increased number and size 
of nucleoli

Hyperchromasia

Table 3.1. Modified WHO morphologic criteria of OED [9]. 
Verrucous surface morphology, subdividing rete pegs, spontaneous 
apoptosis, abruptly demarcated pattern of keratosis and bulky 
suprabasal proliferation are also increasingly accepted features.

Currently, there is lack of evidence to indicate that 
any single feature should carry greater significance 
in predicting malignant transformation. Moreover, 
there seems to be relatively poor correlation between 
genetic aberrations and morphologic changes [14]. 
Therefore, when evaluating dysplasia, rather than 
applying any points-based algorithmic approach, 
pathologists undertake a global overview of the 
epithelial changes, taking into account the intraoral 
subsite and its clinical presentation [15].

There is a positive correlation between the likelihood 
and time to malignant transformation with increasing 
degrees of dysplasia [16]. However, published 
predictive values of malignant transformation have 
wide confidence intervals due to poor inter-observer 
reproducibility, methodological heterogeneity, and 
variable follow-up periods [17]. Predictive values may 
be improved using ploidy and loss of heterozygosity 
analyses as adjuncts to histological grading, but these 
are not currently available beyond highly specialised 
or research centres [18].
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Since OED is a spectrum of morphological changes, 
histological grading of dysplasia is essential to inform 
subsequent management of any given OPMD. Most 
centres utilise a three-tier grading system for OED of 
mild, moderate and severe dysplasia (Figure 3.2) with 
carcinoma in situ being synonymous with the last [9]. 
This system is partly guided by the epithelial thickness 
in thirds affected by architectural and cytological 
change. However, it should be emphasised that mild, 
moderate, and severe dysplasia do not necessarily 
equate to changes limited to the basal, middle, and 
superficial thirds of the epithelium, respectively. 
For example, it is possible for the dysplasia to be 
graded as severe despite changes being limited to 
the basal third, highlighting how grading a global 
assessment of morphologic changes. Nevertheless, 
since the cut-offs between each grade are poorly 
defined, suboptimal interobserver reproducibility is 
compounded. To overcome this, some authorities 
advocate a binary grading system (high- versus low-
grade) and suggest cut-off criteria between the grades 
[19, 20]. In future, reproducibility may be enhanced 
by incorporating artificial intelligence platforms 
[21]. Ultimately however, the goal of any grading 
system is not reproducibility, but to inform clinical 
management within a multidisciplinary context. To 
this end, the pathologist’s intent in assigning a grade 
should be clear to the clinician regardless of the 
system used, further emphasising the need for good 
multidisciplinary working relationships for effective 
management of OPMDs [15].

Hyperkeratotic lesions frequently contain concurrent 
Candida spp. infections. The reactive (and therefore 
reversible) squamous epithelial response to fungal 
hyphae results in phenotypic changes which 
are indistinguishable from dysplasia. In such 
circumstances, it would be prudent to consider 
definitive histological grading of OED following 
elimination of candida infection, clinical re-assessment 
and/or re-biopsy. 

A

B

C

Figure 3.2. Examples of A) mild dysplasia demonstrating hyperchromasia 
and focally increased nuclear to cytoplasm ratio limited to the basal 
and parabasal layers; B) moderate dysplasia highlighted by disordered 
stratification and maturation affecting half the epithelial thickness; and 
C) severe dysplasia featuring full-thickness architectural and cytological 
atypia.
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3.5. Human Papillomavirus-Associated 
Oral Epithelial Dysplasia (HPV OED)

A subset of OED is known to be associated with 
high-risk types of human papillomavirus (HPV), 
mainly HPV-16 [22-26]. The virus induces somewhat 
distinct histomorphological epithelial changes, 
namely karryorhexis, isolated suprabasal apoptotic 
keratinocytes, abortive mitotic forms (mitosoid 
bodies) and variable koilocyte-like cells within the 
superficial strata [22]. These morphological features 
on their own are insufficiently specific to confirm 
a virus-driven aetiology necessitating testing for 
transcriptionally active high-risk HPV. 

The presence of biologically significant high-risk 
HPV may be demonstrated by strong and diffuse 
block positivity for p16 (often with sharp lateral 
demarcation) followed by in situ hybridisation for 
viral DNA or RNA [22, 25]. It should be noted that 
HPV testing by consensus PCR alone, in the absence 
of viral cytopathic changes, is insufficiently specific 
for HPV OED. Anecdotal reports of progression to 
carcinoma in HPV OED have been reported in small 
case series, but the overall malignant transformation 
rates currently remain unknown. Since there is no 
accepted grading system, HPV OED should for the 
present be graded and clinically managed according 
to conventional criteria [27].
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Oral lichen planus (OLP) and oral lichenoid lesions 
(OLLs) include a group of oral mucosal disorders that 
likely represent a pattern of common reactions in 
response to extrinsic antigens, altered autoantigens 
and superantigens [1]. Historically, there have been 
debates and controversies, which are still unresolved, 
regarding the terminology for OLP and OLLs, and we 
still lack definitive clinical diagnostic and histological 
criteria to differentiate OLP from OLLs. There is also 
no consensus on the possible clinical and behavioural 
differences regarding the risk of malignant 
transformation between OLP and OLLs [2].

OLP was included as a potentially malignant disorder 
in the 2005 classification and was recently confirmed 
in the World Health Organization Collaborating Centre 
for Oral Cancer Workshop held in the United Kingdom 
in 2020. This workshop added OLLs and graft-versus-
host disease (GVHD) within the classification of the 
potentially malignant disorders [3].

4.1. Oral lichen planus

4.1.1. Definition

OLP has been defined as ‘a chronic inflammatory 
disorder of unknown etiology with characteristic 
relapses and remissions, displaying white reticular 
lesions, accompanied or not by atrophic, erosive and 
ulcerative and / or plaque-type areas.’ Lesions are 
frequently bilaterally symmetrical. Desquamative 
gingivitis may be a feature [3]. 

4.1.2. Epidemiology

OLP is a relatively common mucocutaneous disease, 
with an estimated prevalence of 1–3% of the 
population. OLP is the most common mucocutaneous 
disease of the oral cavity [4].

A recent systematic review and meta-analysis found 
a global prevalence of OLP of 1.01%, with marked 
geographical differences. The highest prevalence 
was noted in Europe (1.43%) and the lowest in 
India (0.49%). A preference for the female sex has 
also been reported, as well as an increased risk of 
development after 40 years of age [5] with a mean 
age of presentation of 50–55 years [6].

4.1.2.a. Potential for malignant transformation
Although OLP is considered a potentially malignant 
disorder, there are still no clear diagnostic criteria, 
and conflicting findings have been reported on its 
malignant potential. While a number of studies 
have questioned the true potential of the malignant 
transformation of OLP and have attributed a greater 
risk of malignancy to OLLs [7], more recent studies 
seem to confirm the malignant transformation 
potential of OLP and do not allow OLP to be 
differentiated from OLLs as different entities in 
relation to their ability to progress towards oral cancer 
(Table 4.1). 

A systematic review [8] of 16 observational studies 
reported a mean malignant transformation rate of 
1.09%, with an annual malignant transformation rate 
of 0.36–0.69%. Subsequently, another systematic 
review [9) of 57 studies confirmed a malignant 
transformation rate of 1.1%. 

A recently published systematic review and meta-
analysis of follow-up studies focused on the risk of 
malignant transformation of OLP and OLLs and on 
the factors affecting this risk. The results showed an 
incidence rate for malignant transformation of 1.14% 
(CI 0.84–1.49) and 1.88% (CI 0.15–4.95) among cases 
of OLP and OLLs, respectively, although this difference 
was not statistically significant (p=0.561) [10]. After 
the publication of new studies on the malignant 
transformation of OLP (n=5) and OLLs (n=2), the 
authors repeated the analysis and found a malignancy 
rate of 1.21% (95% CI 0.89–1.56) and 2.02% (95% CI 
0.30–4.78) for OLP and OLLs, respectively, though 
these differences were not significant (p=0.375) [11]. 
In a subsequent analysis that exclusively included 
those publications that met strict quality criteria, the 
authors observed a malignant transformation rate of 
2.28% for OLP (CI 1.49–3.20) [12].

It is the opinion of other authors that the malignant 
potential of OLP has been exaggerated in the 
scientific literature. In their systematic review and 
meta-analysis, Idrees et al. initially identified a total 
of 33 studies with a total of 12,838 patients with OLP. 
Initially, the authors found 151 cases of OLP that had 
progressed to oral squamous cell carcinoma (OSCC) 
(1.2%). 
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Malignant Transformation of OLP and OLLs

Articles Malignant transformation rate% (confidence interval)

OLP OLLs Difference (p)

Fitzpatrick et al. (2014) 1.8% 3.2%

Aghbari et al. (2017) 0.9% (-) 2.5% (-)

González-Moles et al. (2019) 1.14% (0.84–1.49) 1.88 (0.15–4.95) 0.561

González-Moles et al. (2020) (let-ter) 1.21% (0.89–1.56) 2.02% (0.30–4.789) 0.375

González-Moles et al. (2020)* 2.28 (1.49–3.20)

Giuliani et al. (2019) 1.37% (-) 2.43 (-)

Idrees et al. (2020) 1.2%
0.44%*

Ioca et al. (2020) 1.4 (0.9–1.9) 3.8 (1.6–7.0)

* After applying stricter selection criteria

Table 4.1. Systematic Reviews of the Malignant Transformation Potential of Oral Lichen Planus and Oral Lichenoid Lesions Conducted in the Past 
10 Years.

After applying stricter inclusion criteria, however, the 
authors considered that only 56 of these cases of OLP 
had undergone malignant transformation (0.44%). The 
main reasons for exclusion were a) lack of a confirmed 
diagnosis of OLP, b) development of an OSCC in a 
location unrelated to the site of previous OLP, c) a 
short latency period between the diagnosis of OLP 
and that of OSCC and d) the presence of epithelial 
dysplasia in the diagnostic histopathology of OLP [13].

To date, various risk factors for malignant 
transformation have been identified, including lingual 
location [8,10), the presence of atrophic/erosive 
lesions [9,10), tobacco and alcohol consumption [9,10), 
human papillomavirus [9], hepatitis C virus (HCV) [10] 
and the presence of aneuploidy [14].

The mean interval between the initial diagnosis of OLP 
and that of oral cancer can vary from 20.8 months to 
10.1 years, although the maximum risk is between 3 
and 6 years after first diagnosis [15].

Patients with OLP and OLLs can develop multiple 
malignant lesions, which do not always develop at the 
site of pre-existing lesions, a finding in agreement with 
the well-known concept of field cancerization [16]. 

Moreover, the OSCC that develops in patients with 
OLP and OLLs shows favorable prognostic parameters, 
especially in terms of mortality rate [17]. 

4.1.3. Clinical presentation

The clinical manifestations of OLP varies from 
patient to patient; however, the distinctive clinical 
characteristics of OLP are represented by the presence 
of white papules that enlarge and fuse to form a 
reticular, annular or plaque-like pattern, so-called 
Wickham striae.

Classically, 6 clinical subtypes of OLP have been 
described, which can be observed individually or in 
combination: reticular, plaque-like, atrophic, erosive/
ulcerative, papular and bullous [18, 19]. Other authors 
have simplified these 6 subtypes into 3 (reticular, 
atrophic and erosive [20, 21] or 2 subtypes (keratotic 
[white] and erythematous [red] (6).

4.1.3.a. Keratotic oral lichen planus (white)
The keratotic subtype is the most recognised form 
of OLP and is characterised by symmetrical white 
reticular lesions (Wickham striae) and less frequently 
as white papules or plaques (Fig. 4.1). 

The plaque form of OLP appears as a homogeneous, 
slightly elevated, multifocal white plaque, which 
typically affects the tongue and buccal mucosa (Fig. 
4.2c). 

The keratotic form is generally asymptomatic and 
is usually an incidental finding during routine 
examination of the oral cavity by dental practitioners 
[22].
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Figure 4.1. Reticular oral lichen planus.

Figure 4.4. Bilateral atrophic/erosive oral lichen planus of the buccal mucosa.

Figure 4.3. Plaque-like lesions of the dorsum and lateral tongue. Histopathologically confirmed as oral lichen planus with no epithelial dysplasia.

Figure 4.2. A, B) Reticular; and C) plaque-like lesions of oral lichen planus in the same patient.

A B C
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Figure 4.5. Bilateral atrophic/erosive oral lichen planus of the buccal mucosa.

A B

Figure 4.6. Desquamative gingivitis in a patient with oral lichen planus a) before and b) after treatment with 0.3% triamcinolone acetonide in individual 
custom trays.

4.1.3.b. Erythematous oral lichen planus (red)
The erythematous subtype can present as an area of 
atrophic mucosa or as red lesions due to hyperemia 
of the oral mucosa (6). These areas of erythema 
can be accompanied by ulceration and are often 
associated with white keratotic striae [21] (Fig. 4.4). 

There are a variety of symptoms, from a mild burning 
sensation to debilitating pain, depending on the 
extent of lesions and areas involved. The lesions can 
interfere with speech, chewing and swallowing. 

Erosive lichen planus located on the gums presents 
as desquamative gingivitis (Fig. 4.6). OLP is the most 
common cause of desquamative gingivitis, followed by 
pemphigoid and pemphigus [23]. 

The buccal gingiva is the most commonly affected; in 
severe cases, however, the palatal and lingual gingiva 
can be involved (24). In approximately 10% of cases, 
OLP presents only involvng the gingiva [25]. 

Patients usually present with lesions of more than 
one subtype simultaneously, and lesions usually 
undergo changes with time [26]. The most commonly 
affected locations are the buccal mucosa, the lateral 
and dorsum of tongue and the gingiva, while the 
palate (hard and soft), lips and floor of the mouth 
are affected less frequently. There is almost always 
a bilateral distribution, which is more or less 
symmetrical. The course of OLP is characterised by 
relapses and remission, with intervals of several 
weeks or months, both of the clinical signs and 
symptoms [26].
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Clinical presentation of OLP

Type Clinical presentation and most common 
locations

Comments

Keratotic oral lichen planus (white)

Reticular/plaque White striae (Wickham striae), papules or plaques 
in buccal mucosa, dorsal surface and edges of 
the tongue, gums and labial mucosa. Typically 
asymptomatic.

Most common clinical manifestations of OLP

Erythematous oral lichen planus (red)

Atrophic Erythematous areas. When it affects the gums 
(desquamative gingivitis), it can be painful.

Typically associated with reticular lesions

Erosive/ulcerative Single or multiple ulcers afecting the buccal mucosas. 
Can cause significant pain and functional disability.

Typically associated with erythematous and reticular 
lesions

Table 4.2. Most common clinical manifestations of oral lichen planus.

Extraoral manifestations
Patients with OLP can develop lesions that affect 
the skin and other mucous membranes. Although 
only a minority (15%) of patients with OLP develop 
cutaneous lichen planus, up to 60% of patients with 
cutaneous lichen planus have oral manifestations 
[25]. Cutaneous lichen planus typically presents as 
a papulosquamous rash with purplish, flat-topped 
bumps, of varying size, often described using the ‘6 
Ps’ (purple, pruritic, polygonal, planar, papules and 
plaques), characterised by the classic Wickham striae 
[27]. 

Cutaneous lichen planus is typically located on the 
extremities (Fig. 4.7) but occasionally presents with 
generalised involvement and can include the scalp 
(which results in cicatricial alopecia) and nails.

Other anatomical locations that can be affected 
include the genital mucosa (penile-gingival and 
vulvovaginal-gingival syndromes have been described 
in up to 20% of patients with OLP [28]. Esophageal 
involvement can occur with OLP but is unusual [29]. 
The ocular, urinary, nasal, laryngeal, otic, gastric and 
anal mucosa are rarely involved [25]. A thorough 
history and examination should undertaken to 
investigate the potential extraoral manifestations for 
all patients with OLP [30].

A

D

B

E

C

F

Figure 4.7. Cutaneous involvement in a patient with oral lichen planus (Figure 4.1). Papular lesions in A-C) feet; and D-F) wrist and hands. After the clinical 
diagnosis of the mucocutaneous lesions, an HCV determination was requested (due to the patient’s clinical history), which was positive.
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Association with systemic diseases
Due to its chronic nature, OLP has been associated 
with various systemic diseases, including hepatitis 
C, hypertension, diabetes and thyroid diseases [31]. 
Among these diseases, there is solid and persuasive 
evidence that HCV is associated with OLP and is 
possibly involved in its pathogenesis; however, 
there are no clinical guidelines that recommend 
if all patients with OLP should be screened for 
HCV [32]. From a practical perspective, it would be 
prudent to at least ask patients with OLP about risk 
factors associated with HCV and to request an HCV 
antibody determination (using an enzyme-linked 
immunosorbent assay) for those patients with 
significant risk factors [33].

4.1.4. Differential diagnosis 

There are different lesions that resemble OLP, both 
at clinical and histopathological levels, which should 
be considered in the differential diagnosis. The 
differential diagnosis of reticular and erythematous 
lesions include OLLs and discoid lupus erythematosus. 
The atrophic and ulcerative forms are usually 
accompanied by reticulation, differentiating it from 
other mucocutaneous diseases, such as pemphigus 
vulgaris, pemphigoid and liner immunoglobulin (Ig)-A 
disease. When the erosive form is associated with 
severe ulcers, however, it can mask the typical white 
striae. A careful clinical examination, however, often 
shows this recognizable characteristic of OLP [24,34].

When the disease presents in plaque form, the 
differential diagnosis of oral leukoplasia should 
be considered. Occasionally, the initial clinical 
manifestation of proliferative verrucous leukoplakia 
(PVL) can resemble OLP or OLLs that subsequently 
develops multiple leukoplakic lesions [35,36]. 
Regardless of their initial diagnosis, these patients 
with white multifocal lesions should be carefully 
monitored for early malignant transformation [37]. 

4.1.4.a. Diagnosis
The diagnosis of OLP is reached by first noting the 
lesions’ clinical appearance (bilateral distribution and 
classical reticular pattern). A biopsy and pathology 
study should always be performed to confirm the 
clinical suspicion, and to differentiate other entities of 
clinically similar appearance.

Although the clinical manifestations, particularly 
when they present the ‘classical’ bilateral keratotic 
pattern (in reticular or papular form), can allow for 
the diagnosis, performing a confirmatory biopsy is 
a prudent clinical practice, given the chronic course, 
pleomorphic clinical manifestations, the need for 
long-term treatment and follow-up, and the risk of 
malignant transformation [2]. The histopathological 
aspects of OLP are not always diagnosed by 
themselves, and there may be a discrepancy between 
the clinical diagnosis and histopathological diagnosis 
of OLP [38]. The diagnosis of OLP is therefore based 
on the correlation between the clinical presentation 
and the histopathological findings (Table 4.3).

Clinical criteria • Presence of bilateral, more or less 
symmetrical white lesions affecting 
the buccal mucosa, tongue, lips, 
and/or gingiva.

• Presence of white papular lesions 
and a lace-like network of slightly 
raised white lines (reticular, 
annular, or linear pattern) with or 
without erosions and ulcerations.

• Sometimes presents as 
desquamative gingivitis.

Erosive/
ulcerative

• Presence of a well-defined band-like 
predominantly lymphocytic infiltrate 
that is confined to the superficial 
part of the connective tissue.

• Signs of vacuolar degeneration of 
the basal and/or suprabasal cell 
layers with keratinocyte apoptosis.

• In the atrophic type, there is 
epithelial thinning and sometimes 
ulceration caused by failure of 
epithelial regeneration as a result 
of basal cell destruction. A mixed 
inflammatory infiltrate can be found.

Table 4.3. Diagnostic criteria for oral lichen planus (Adapted from 
Warnakulasuriya et al., 2020).
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A B

Figure 4.8. Oral lichen planus histopathological findings A) Acanthosis, thickening of the basal membrane and lymphocytic band at the interface (H&E, 
x4); B) At higher magnification, the epithelium shows squamatization of the basal layer, slight spongiosis, leukocyte exocytosis and occasional colloid 
(Civatte) bodies formation (arrowhead) (H&E, x10).

A number of authors use the term ‘lichenoid dysplasia’ 
to describe a dysplastic superficial epithelium 
accompanied by a band-like lymphocytic infiltrate in 
the underlying lamina propria. These findings would 
be indicative of a premalignant process and should 
not be misinterpreted as lichen planus with dysplastic 
characteristics [39, 40].

Under certain conditions, diagnosing OLP can 
be challenging because the histopathological 
characteristics can be influenced by a variety of 
factors, including the clinical subtype and disease 
severity at the time of the biopsy [22, 34]. Direct 
immunofluorescence, although non-specific for OLP, 
might be necessary to differentiate OLP from ot lupus 
erythematosus, pemphigoid and pemphigus [41], 
and is of particular importance in the case of OLP 
that presents only as desquamative gingivitis [42]. 
The direct immunofluorescence technique requires 
transporting the tissue sample in Michel’s solution 
instead of 10% formalin used for transporting tissue 
for routine staining with hematoxylin-eosin. For this 
purpose, 2 samples should be obtained or the sample 
should be divided into two [34].

The fluorescence pattern described for OLP includes 
the linear deposits of fibrinogen or the ‘shaggy 
pattern’ over the area of the basement membrane 
with or without positive fluorescence for IgM in the 
Civatte bodies (apoptotic cells). Other patterns include 
the deposit of IgM and complement 3 in the basement 
membrane and IgA, IgG and complement 3 in the 
Civatte bodies [41].

Referral to a dermatologist or gynecologist may be 
considered depending on the extraoral signs and 
symptoms. Occasionally, patient referral might be 
indicated to exclude the presence of associated 
comorbidities such as HCV infection, diabetes mellitus 
and thyroid disease [6].

4.1.5. Management

The main objective of OLP treatment is symptom 
relief. Typically, patients with reticular lesions and 
other asymptomatic lesions need no treatment [2]. 
First, the triggers and aggravating factors (sharp or 
broken teeth, poorly fitted prosthesis, etc.) should be 
identified and excluded. Patients should be advised 
to cease tobacco and alcohol consumption because 
they can increase the risk of malignant transformation 
[40]. Patients should also be instructed to maintain 
good oral hygiene, because reducing dental plaque 
can have a beneficial effect on gingival lesions [42]. 
The use of rinses with chlorhexidine can occasionally 
be indicated for the chemical control of dental plaque 
[43]. Sodium-lauryl sulphate (SLS) is a foaming agent 
added to toothpastes that may exacerbate symptoms 
and SLS-free toothpastes can be used in preference.
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A B

Figure 4.9. Atrophic/erosive lichen planus, A) before; and B) after 7 days of topical treatment with 0.3% triamcinolone in Orabase. 
 

Occasionally, an assessment of the patient’s 
psychological profile might be justified for patients with 
symptomatic OLP in whom there is no topographical 
relationship between the lesion location and location 
of the pain, given that a higher prevalence of anxiety, 
depression and sleep disorders has been reported in 
patients with OLP [44].

Various treatments have been proposed for 
symptomatic control of OLP. Symptomatic relief can 
be obtained by using topical anaesthetic agents such 
as benzydamine hydrochloride 0.15% (as a spray or 
mouthwash) or lidocaine gel. 

Topical agents are usually the first-line treatment 
because they have fewer secondary adverse effects 
[2, 45]. However, the use of systemic agents might 
be necessary for extensive lesions or if recalcitrant to 
topical treatments [2].

Topical corticosteroids (administered as gels, adhesives 
or similar preparations) are the first line agents for 
treating OLP, and their effectiveness in reducing the 
pain of symptomatic OLP has been demonstrated [46]. 
A number of preparations are available to be used as 
mouthwashes: Betamethasone sodium phosphate 
500microgram tablets dissolved in 10ml of water up to 
four times daily, prednisolone 5mg tablets dissolved in 
10ml of water or Flixonase 400mcg nasules added to 
10ml of water twice daily. Fluticasone propionate spray 
(50microgram/puff) directed at affected areas 3-4 times 
daily is useful for isolated lesions. 

Triamcinolone formulations can be applied at initial 
visits [45]. If there is no response (greater than 50% 
remission of symptoms), however, more powerful 
formulations such as 0.05% clobetasol propionate 
should be applied to the lesion 3 times a day [6]. 
When regularly using superpotent corticosteroids, the 
patient should have their serological 9am cortisol levels 
measured every 3 months to monitor for systemic 
absorption [6]. 

For desquamative gingivitis, preparations with 
corticosteroids in the form of gel applied in individual 
custom trays are employed, made in soft clear resin 
or silicone to increase the contact time [47]. For 
refractory and symptomatic localised ulcerative lesions, 
intralesional injections of triamcinolone acetonide (10 
to 40 mg/mL) may be employed [34]. However, the 
evidence on the efficacy of intralesional injections of 
corticosteroids in OLP is scarce, as are standardised 
protocols regarding various factors such as the need 
for local anesthesia and application intervals [48].

The use of topical corticosteroids can increase 
the risk of developing candidiasis and requiring 
concomitant therapy with antifungals, although 
studies have observed that the risk of candidiasis after 
treatment with less potent topical corticosteroids 
(0.3–0.5% triamcinolone acetonide) is relatively low 
(approximately 11%) [45]. 

The use of other immunosuppressive such as topical 
tacrolimus (a calcineurin inhibitor) has been reported, 
which a number of studies have shown are more 
effective for resolving pain than corticosteroids, 
although there is uncertainty regarding the adverse 
effects and clinical response to tacrolimus [46].
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Topical/systemic corticosteroids frequently employed for treating OLP

Medication Instructions Comments

Topical corticosteroids

• 0.05% clobetasol propionate 
• 0.01–0.05% fluocinolone acetonide 
• 0.1–0.5% triamcinolone acetonide 

• 2–3 times/day.
• Monitor to assess response.

• The use of creams or ointments is 
preferred for managing localised 
intraoral lesions.

• Mouthwashes for extensive and 
multiple lesions or those inaccessible to 
gel applications.

• Gingival lesions can be treated using 
individual custom trays. 

Intralesional corticosteroids

• Triamcinolone acetonide 10–40 mg/mL • Inject directly into the subepithelial 
connective tissue just below the lesion 
through the adjacent healthy mucosa.

• Consider the use of local anesthesia 
(0.5 mL of 2% lidocaine) in the solution. 

• Repeat every 1–4 weeks. 

• Refractory and symptomatic localised 
ulcerative lesions.

Systemic corticosteroids

• Prednisone 0.5–1.0 mg/kg/day • Prednisone 0.5–1.0 mg/kg/day 
Until a therapeutic response is 
achieved*

• OLP with highly severe initial 
presentation and/or generalised 
ulceration and erythema; 

• Treatment of resistant/ recalcitrant 
OLP or the treatment of resistant/
recalcitrant lichen planus that involves 
numerous locations, including the oral 
cavity.

*If used for more than 2 weeks, a tapering regimen is required.

Table 4.3. Management of symptomatic oral lichen planus. (Adapted from Kuten Shorrer et al., 2020 [34]).

Systemic corticosteroids are usually indicated for 
treating lichen planus with extensive involvement 
of the skin and mucous membranes (genital, oral, 
esophageal) and in severe symptomatic forms of 
OLP that have not responded to therapy with topical 
agents [49].

Systemic prednisone (1 mg/kg/day) is usually effective 
and should be employed for the shortest time 
possible with the aim of mitigating the potential 
adverse effects. If used for more than 2 weeks, a 
tapering regimen is required [34].

Alternative systemic therapy includes 
hydroxychloroquine, azathioprine, mycophenolate 
mofetil and methotexate. Hydroxychloroquine is a 
useful agent in treating severe erosive OLP. Eisen et 
al., [50] reported 9 out of 10 patients had an excellent 
response to a trial of hydroxycholorquine. 

The most notable side-effect requireing urgent 
attention is retinal toxicity. Azathioprine can be 
used to treat severe oral lichen planus, resulting in 
resolution in up to 75% of cases [51]. Mycophenolate 
mofetil is another immunosuppressive agent 
which is effective in recalcitrant cases of OLP [52]. 
Methotrexate has also been shown to be of benefit in 
recalcitrant and erosive forms of OLP, though it is not 
widely used [53].

In any case, once the disease has been well controlled, 
efforts should be made to gradually reduce any 
systemic agent to the lowest effective dose possible 
while maximising the effects of the topical treatment 
[54].



Oral Potentially Malignant Disorders: Healthcare Professional Training 45

4. Oral Lichen Planus and Oral Lichenoid Lesions

Diagnosis
• History
• Clinical examination
• Biopsy (consider direct immunofluorescence)
• Investigations for the presence of potential extraoral manifestations 
• Liver function test (HCV) in patients with risk factors
• Psychological profile evaluation

Keratotic asymptomatic OP (white)

Follow-up at least once a year
2-4 times a year according to signs 

and symptoms

Follow-up at least once a year
2-4 times a year according to signs 

and symptoms

Follow-up at least once a year
2-4 times a year according to signs 

and symptoms

Contraindications to the use of
systematic steroids

Topical tacrolimus with
adhesive gel

Lack of response

Hydroxychloroquine, azathioprine,
cyclosporine, tacrolimus, 

thalidomide, photopheresis

Partial response
Maintanance with medium potency topical

steroids (such as triamcinolone or fluocinonide) 
and antimycotics

Complete response

Topical steroid with medium (e.g. Triancinilone) or high potency (eg.
Clobetasol propionate) with antimycotics

No contraindications to the use of
systematic steroids

Systemic corticosteroids

Lack of response Partial response Complete response

Eritematous (red) or symptomatic OLP

Elimination of triggers or aggravating factors
• Sharp or fractured teeth
• Poorly adapted prostheses
• Advise quitting tobacco and alcohol
• Instruct patients to maintain good oral hygiene
• Consider amalgam replacement following patch testing
• Consider withdrawing the medication that is potentially causing lichenoid drug reactions

Figure 4.8. Decision making in the management of patients with lichen planus and oral lichenoid lesions (Adapted from Gonçalves et al., 2019; [48]).

4.1.6. Follow-up

Due to the risk of malignant transformation, regular 
follow-up should be conducted to assess for relapse, 
given that approximately 1% of cases can undergo 
malignant transformation within 5–10 years [6]. The 
frequency of follow-up visits increases proportionally 
to the disease activity and symptoms (34). At a 
minimum, the recommendation is an annual follow-
up and preferably 2 to 4 annual check-ups based on 
the signs and symptoms of OLP [40,55]. If changes 
in a lesion are observed during the follow-up visits, a 
biopsy should be performed and follow-up intervals 
should be shortened [56].

4.2. Oral Lichenoid Lesions

4.2.1. Definition

Lichenoid lesions are red/white intraoral lesions with 
a reticular striated appearance similar to OLP but are 
associated with different known stimuli. The lesions 
can be divided into oral lichenoid contact lesions 
(OLCLs), drug-induced OLLs and GVHD-induced OLLs 
[40].
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Figure 4.10. Oral lichenoid lesion in close contact with amalgam dental 
restoration.

A

B

Figure 4.11. A, B) Lichenoid contact lesion after the placement of a 
removable acrylic orthodontic apparatus in an 11-year-old male patient.

4.2.1a. Oral lichenoid contact lesions 

The term OLCL is used to describe oral lesions 
that resemble lichen planus, both clinically and 
histopathologically, but are believed to be caused by 
a localised hypersensitivity reaction (hypersensitivity 
mediated by delayed immunity) to a dental restorative 
material, mainly amalgam, or other contact agents 
(e.g. cinnamon) [2,40]. Other dental restorative 
materials, such as gold, nickel and acrylic resin, can 
also be related to the onset of lichenoid lesions 
[57,58]. 

OLCLs present as white lesions or mixed red/white 
lesions, occasionally ulcerated. It is believed that 
OLCLs are less symmetrical and more often unilateral 
than OLP and can lack the typical reticular appearance 
of OLP, more typically presenting in the plaque or 
atrophic form [2]. 

Clinically and histologically, OLCLs can be 
indistinguishable from OLP. The diagnostic 
characteristic is the topographical location directly 
related to the suspected causal agent. The most 
frequently involved locations are the lateral tongue 
and the buccal mucosa (2). OLP lesions can also 
present in locations close to dental restorative 
materials, but in this case are usually more extensive 
and affect other locations. The duration of the contact 
between the causal agent and the oral mucosa 
appears to be an important factor in the development 
of OLCLs [40]. 

The diagnosis is usually based on the clinical findings, 
and the disappearance of the lesion after the 
elimination/replacement of the restorative material 
or possible causal agent establishes the diagnosis. A 
biopsy is performed when the clinical manifestations 
are atypical and to rule out a possible malignant 
process (59). Histopathology can help the diagnosis 
if it reveals the presence of a subepithelial infiltrate 
of mixed cells and a deeper diffuse distribution in 
the lamina propria. However, OLCLs are usually 
indistinguishable from other OLLs and OLP lesions 
depending on the histopathology [2].
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A common practice is to perform a patch test to 
identify potential hypersensitivity reactions; however, 
studies on its usefulness for diagnosing OLCLs have 
shown conflicting results [2]. Performing a patch 
test can also be of assistance for determining the 
alternative restorative material [40]. Moreover, 
positivity to the patch test is inconsistent and a 
generally weak predictor of improvement of the lesion 
following the elimination of the amalgam restorations 
[32]. The removal of nearby amalgam restorations 
or those in contact can lead to complete healing in 
39–89% of the lesions, compared with 0–29% of the 
lesions adjacent to amalgam restorations that are not 
removed [32]. In any case, clinicians should discuss 
the potential benefits and risks of removing the 
amalgam restorations with the patients, describing 
the cyclic nature of the disease, characterised by 
periods of exacerbation and spontaneous remission, 
and the unpredictability of the amalgam removal 
procedure for resolving the lesions [32]. 

4.2.1.b. Drug-induced oral lichenoid lesions

Drug-induced OLLs are caused or associated with 
exposure to particular drugs and are uncommon, 
unlike cutaneous OLLs. There is a long list of systemic 
drugs associated with the onset of OLLs, which 
includes non-steroidal anti-inflammatory drugs, anti-
hypertensives, oral hypoglycemic agents, antibiotics, 
antifungals and monoclonal antibodies [2, 56]. There 
is usually a temporal association between the onset of 
oral and/or skin lesions and taking certain drugs [40]; 
however, the drug reaction can occur at any moment, 
including years after its introduction [60]. The clinical 
appearance is unclear, especially compared with other 
lichenoid lesions, although the unilateral location can 
help the diagnosis. 

At the histopathological level, drug-induced OLLs can 
present as a subepithelial inflammatory infiltrate that 
contains eosinophils and/or plasma cells and is more 
diffuse and extends more deeply than OLP or has a 
perivascular appearance [61]. However, other OLLs 
can present similar histopathologic characteristics, 
such as discoid lupus erythematosus [60].

There are no well-defined clinical and histological 
characteristics that help differentiate drug-induced 
OLLs from OLP and other lichenoid lesions of the oral 
cavity. 

The diagnosis is confirmed when there is a regression 
of the lesion after discontinuing or changing the 
possible causal drug and after reappearance when 
restarting the treatment with the same drug [40].

However, the drug should be discontinued only after 
consulting the patient’s physician, and this practice 
is not always feasible in polymedicated patients 
[62]. Through a systematic review, Fortuna et al. [63] 
recently demonstrated that there is no solid scientific 
evidence to support a causal relationship between any 
drug and OLLs.

Graft-Versus-Host Disease
GVHD is a complication that occurs in bone marrow 
or hematopoietic stem cell transplant recipients (64). 
GVHD is a systemic condition with a considerable 
variety of signs and symptoms and affects multiple 
locations and organs, including the skin, oral cavity, 
eyes, gastrointestinal tract and liver, as well as other 
systems such as the lungs, joints and genitourinary 
tract. 

The oral involvement of GVHD in its acute form is 
extremely rare; however, the oral cavity is one of the 
most commonly affected locations in chronic GVHD. 
When chronic GVHD affects the oral mucosa, it is 
clinically characterised by a lichenoid inflammation 
that frequently involves the tongue and oral mucosa 
but can affect any location in the oral cavity and 
can vary from a limited disease with only mild 
changes to a more extensive and symptomatic 
disease. The clinical changes include papules, white 
plaques and hyperkeratotic striae that resemble the 
Wickham striae found in OLP, as well as erythema 
and pseudomembranous ulcers (65). Other clinical 
characteristics include xerostomia and pain (6). The 
clinical characteristics by themselves are often 
sufficient for establishing the diagnosis, provided 
that they are present in the context of a patient who 
has undergone allogeneic hematopoietic stem cell 
transplantation.

The clinical presentation, epidemiology, diagnosis and 
treatment of GVHD will be addressed elsewhere.
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Figure 4.12. Chronic graft-versus-host disease in a patient with a history of hematopoietic stem cell transplantation due to Hodgkin’s lymphoma. A) 
Erythema and reticular lesions in the upper and lower gums; B) erythema and ulceration in the hard palate; C) white lesions in plaque in the lingual 
dorsum; and D) erythema, ulceration and white lesions in the left jugal mucosa. 
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5. Actinic Keratosis

5.1. Definition

Actinic Keratosis (AK), also known such as Actinic 
Cheilites of the lips and solar cheilitis [1], is a 
potentially malignant disorder resulting from  
long-term exposure to ultraviolet (UV) rays [2].

5.2. Epidemiology

AK is a potentially malignant disorder of the lips 
caused by long-term exposure to solar radiation. Its 
frequency is higher in geographical areas with high 
ultraviolet (UV) radiation, in open-air workers and 
in those with fairer skin types. The highest rates are 
reported in Brazil, with rates of 28.4% - 39.6% among 
agricultural workers [3, 4]. Data from Europe is scarce 
and mixed. Tortorici et al (2016) reported a prevalence 
of 0.8% in the Sicilian population [5]. In Greece, 
Ntomouchtsis et al (2010) reported a prevalence 
of 17% [6]. In contrast, a recent study showed a 
prevalence of 31.3% in the population > 45 years in 
the northwest of Spain [7]. 

Although it can occur at any age, the disease 
is more common among individuals >50 years 
with long periods of exposure to solar light (8,9). 
Other factors that have been associated with an 
increased prevalence of AK include low educational 
level, a precarious socioeconomic status, genetic 
predisposition and unhealthy lifestyles such as 
smoking and poor diet [10, 11].

Although numerous studies have assessed the 
association between AK and squamous cell carcinoma 
(SCC), the rates of malignant AK transformation 
have not been definitively established. A number of 
studies have estimated the rate at approximately 17% 
[12]. In a recent systematic review which analysed 
the evidence on malignant transformation, only one 
article satisfied the inclusion criteria and determined 
that the malignant transformation rate for AK was 
3.07%. [13]

Up to 95% of cases of SCC of the lips are preceded 
by AK [14]. Therefore, diagnosis and early treatment 
of AK are vital for preventing the development of SCC 
[15].

5.3. Clinical presentation

Actinic cheilitis most commonly affects the lower 
lip and presents with a broad range of clinical 
characteristics. Initially, it is characterised by 
erythema, flaking, induration, erosion and/or cracks 
or ulcers on the vermilion. Repeated exposure to UV 
radiation produces chronic tissue changes including 
hyperkeratosis, loss of elasticity and effacement of 
the cutaneous-mucous labial border (Figure 5.1) [16]. 
These manifestations can be localised or diffuse [12].

The first clinical signs of AC can be subtle, and patients 
may attribute these changes to normal aging. As a 
result, the time to initial presentation is often delayed 
until more advanced changes or SCC is already 
present [11].

Figure 5.1. Squamous cell carcinoma with background actinic cheilitis 
involving the lower lip. The lips appear dry and cracked with loss of the 
vermilion border. An ulcer with everted edges and indurated on palpation 
is noted on the left lower lip.

5.4. Differential diagnosis

In the differential diagnosis, we should consider the 
following: herpes simplex infection, lichen planus, oral 
lichenoid lesions, erythema multiforme, pemphigus 
vulgaris, leukoplakia, SCC, basal cell carcinoma, 
malignant melanoma and other forms of cheilitis such 
as exfoliative cheilitis and contact cheilitis [17, 18]. The 
medical history, employment history, social history 
and intraoral manifestations will help to differentiate 
AK from the entities mentioned above (Table 5.1).



Oral Potentially Malignant Disorders: Healthcare Professional Training 53

5. Actinic Keratosis

Disease Symptoms

Herpes labialis Erythema, followed by vesicles around the mucocutaneous junction of the lip. Spontaneous healing in 
7–10 days.

Oral lichen planus White striae (Wickham striae), erythema, erosion, ulcers. The in-traoral lesions are preferentially 
located in the buccal mucosa and tongue and are usually symmetrical.

Discoid lupus ery-
thematosus

Intense red macules and papules that usually progress leaving scars, atrophy and hyperpigmentation; 
the clinical appearance of the le-sions varies with solar exposure. There can be systemic signs and 
symptoms.

Pemphigus vulgaris Characterised by blisters, erosion and ulcers that affect the lips and oral mucosa. More than 85% of 
cases of oral pemphigus vulgaris are preceded by a skin lesion.

Angular cheilitis Erythema and flaking of the labial commissures. Associated with loss of vertical dimensionality, 
Candida infection, vitamin B12 deficien-cy or HIV infection.

Exfolia-tive/factitious cheilitis Thick hemorrhagic crusts, induration, ulceration, comorbid anxiety / depression

Con-tact/eczematous cheilitis History of allergic reactions or exposure to known antigens (e.g. toothpaste, cosmetic products and 
exposure to an extreme cli-mate). Characterised by flaking and erythema throughout the ver-milion 
border of the lips with detachment of the superficial epithe-lium.

Granulomatous cheilitis Episodic and painless enlargement of one or both lips, firm and nodular to palpation. Usually 
associated with systemic diseases such as Crohn’s disease, sarcoidosis and Melkersson-Rosenthal 
syndrome. 

Glandular cheilitis Chronic inflammatory condition that manifests as hypersecretion of the minor salivary glands, with 
ductal ectasia, lip swelling, nodular growth, everted labial mucosa and ulceration.

Squamous cell car-cinoma Red or white papule or persistent indurated ulcer. Usually back-ground AK changes. May be 
accompanied by lymph node metastasis at the submandibular and/or cervical level.

Table 5.1. Differential diagnosis of actinic cheilitis (modified from Jadotte and Schwartz, 2012 (19).

5.5. Diagnosis

The diagnosis of AK is based on the demographic 
history, clinical findings and histopathology [12]. 
Effacement of the vermilion border is a relevant 
clinical characteristic but can be difficult to identify 
due to the loss of support of the labial structures 
in older patients [20]. The accuracy of the clinical 
diagnosis can be increased with non-invasive imaging 
techniques such as dermatoscopy and confocal 
microscopy [7, 21]. 

On palpation, AK is often perceived as fine sandpaper 
when sliding a gloved finger over the surface of the lip. 
Palpation is also important to differentiate AK from 
SCC of the lips [8]. The neck should also be examined 
for the presence of lymphadenopathy (unilateral v. 
bilateral, mobile vs. fixed) [20].

Although the diagnosis is usually clinical, a 
confirmatory biopsy should be undertaken, especially 
on lesions that demonstrate substantial changes, such 
as induration, ulceration, and suspicious of an SCC 
[22–24]. 

A sample should be obtained from a representative 
area, as well as from lesions with atrophy, ulceration 
or induration [19].

Histologically, AK causes changes at an epithelial 
level and in the underlying connective tissue. The 
epithelium in AK can present hyperkeratosis, 
hyperparakeratosis, atrophy, acanthosis or loss of 
polarity of the basal keratinocytes. Varying degrees 
of dysplasia is frequent. In the connective tissue, the 
presence of elastosis may be observed, corresponding 
to a basophilic degeneration of the extracellular 
matrix, which is replaced by amorphous elastic 
fibers. A chronic inflammatory infiltrate of distinct 
intensity can be observed, as well as the presence of 
telangiectatic blood vessels [8].

Most cases of AK have some degree of epithelial 
dysplasia and, in some cases, carcinoma in situ [24]. 
Studies have shown a poor correlation between 
clinical appearance and grade of epithelial dysplasia 
[8, 25]. 

The histological changes are not uniform throughout 
the labial vermilion, even in cases with a homogenous 
clinical appearance. Multiple biopsies may be required, 
particularly in patients with diffuse AK changes [26].
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A B

Figure 5.2. A) Epithelial hyperplasia with dysplasia, moderate chronic inflammatory infiltrate, and prominent solar elastosis and vascular telangiectasia 
at the submucosa (bottom right) (H&E, x4); B) At higher magnification, alternating areas of parakeratosis and orthokeratosis are observed, as well as 
epithelial dysplasia, lymphocytic infiltrate and elastosis. (H&E, x10).

5.6. Management

Prevention
Adequate photoprotection is the important 
preventative measure for AK. Specific 
recommendations for protection in high-risk 
populations should be reinforced [24, 27]. 
Photoprotection measures include 1) limiting 
exposure to the sun between 10 am and 2 pm (or 
between 11 am and 3 pm in summer), 2) wearing 
a protective wide-brimmed hat, 3) using water-
resistant lip balm with broad-spectrum UVA and UVB 
protection (SPF30+), applied generously and reapplied 
at least every 2 hours. This advice is applicable to all 
patients with a diagnosis of AK and for prevention 
in those individuals with fair skin who spend long 
periods exposed to the sun e.g. fishermen, farmers, 
athletes [16].

Treatment
The aim of treatment is to reduce the risk of malignant 
transformation while maintaining functionality 
and aesthetics. Various surgical and non-surgical 
therapeutic options have been employed aimed at 
eliminating dysplastic epithelium. Determining the 
best therapy available remains a subject of debate in 
the scientific community [28] (Table 5.2).

The type of therapeutic modality should depend on 
the individual case and based on the clinical (size, 
location) and pathology findings (degree of epithelial 
dysplasia), taking into account side effects, potential 
aesthetic sequelae and evidence base [12,29].

The most common non-surgical therapies include 
topical applications of fluorouracil (5-FU), 5% 
imiquimod, 3% diclofenac with 2.5% hyaluronic acid, 
and 0.015% ingenol mebutate [15].

Photodynamic therapy, which consists of combining 
a light source (400-700 nm) and a photosensitizer (5–
20% 5-aminolevulinic acid or methyl aminolevulinate), 
produces free oxygen radicals that destabilize the 
membranes and cell organelles, inducing cell death 
[19, 28]. 

Non-surgical therapies are less invasive and have 
fewer side effects than surgical modalities [31]. 
However, they are less effective in terms of clinical 
and histological control of the lesion and associated 
with higher relapse rates [29, 31] Topical therapies 
can improve results when used in conjunction with 
surgical therapeutic options [29].

Surgical options include vermilionectomy by excision, 
laser ablation, cryotherapy and electrocauterization 
[10]. Vermilionectomy is the surgical method most 
often employed and consists of total extirpation of 
the affected lip, although its magnitude can vary 
depending on the thickness of the tissue to be 
removed. 
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Vermilionectomy with cold scalpel is the only 
technique that allows for histopathology analysis of 
all extirpated tissue [30]. This is important because 
discrepancies have been shown between the 
histological diagnosis of the incisional biopsy and that 
of the final specimen obtained after performing a 
complete vermilionectomy [26]. 

It is an aggressive technique that can cause 
complications such as pain, oedema, delayed healing, 
infections, paresthesia and scarring [28].

Current evidence suggests that surgical treatments 
using vermilionectomy with a cold scalpel or laser 
ablation with carbon dioxide are the treatments of 
choice, especially for high-risk patients [32].

Treatment modality Indications Adverse ef-fects Advantages Disadvantages

Surgical therapies

Vermilionectomy / 
Surgical excision  
with a cold scalpel

First treatment 
of choice for 
circumscribed lesions 
and diffuse lesions 
with moderate/severe 
dysplasia.

Pain, oedema, delayed 
healing, infection, 
paresthesia, scars, 
restricted oral 
functionality.

• High healing rates 
(approaching 100%) 
and few relapses.

• Allows for 
the complete 
histological analysis 
of the lesion.

• Can cosmetically 
disfigure compared 
with other treatment 
options.

Vaporization with  
CO2 laser

Diffuse or multicentric 
Lesions with mild 
dysplasia.

Pain, hypertrophic 
scars.

• Good healing rates.
• Minor cosmetic 

effects compared 
with cold scalpel 
vermilionectomy. 

• Does not allow for 
histological analysis.

Non-surgical therapies

5-fluorouracil (5-FU)
• 5% solution - 3 times 

a day / 9–15 days
• 0.5% cream - 2 times 

day / 2–4 weeks

Treatment of choice for 
patients with diffuse 
lesions with mild to no 
dysplasia and those 
for whom surgery is 
contraindicated or 
who prefer medical 
treatment. Can be 
administered in 
addition to surgical 
treatment.

Pain, crusting, 
inflammation, poorly 
tolerated by some 
patients.

• Easy to apply.
• Full healing at 

2–3 weeks post-
treatment.

• Does not allow 
for histological 
analysis of the 
lesion. Affected by 
the patient’s or their 
caregivers’ degree of 
compliance.

• The healing rates are 
inconsistent.

5% imiquimod An alternative to 5-FU Irritation, erythema, 
erosion, induration 
and superficial 
ulceration.

• Easy to apply.
• Fewer side effects 

than 5-FU.

• Does not allow 
for histological 
analysis of the 
lesion. Affected by 
the patient’s or their 
caregivers’ degree of 
compliance. 

• The healing rates are 
inconsistent.

Photodynamic therapy Has not been 
established

Pain, erythema, 
swelling 

• Few esthetic 
sequelae. Faster 
healing than with 
other non-surgical 
therapies.

• Does not allow 
for histological 
analysis of the 
lesion. Lower healing 
rates than with 
vermilionectomy but 
higher when used 
in combination with 
other therapies (e.g. 
Er:YAG laser)

• High cost.

Photoprotection Supplementary to 
all other treatment 
modalities.

• Reduces the 
progression of the 
lesions.

• Depends on patient 
compliance.

Table 5.2. Main Treatment Modalities for Actinic Cheilitis.



Oral Potentially Malignant Disorders: Healthcare Professional Training56

5. Actinic Keratosis

In summary, localised lesions suspicious for 
malignancy should undergo excision or vaporization if 
moderate to severe dysplasia is detected, or complete 
surgical excision if an SCC is diagnosed (Figure 3). 
Vermilionectomy techniques should be reserved for 
diffuse AK with moderate to severe dysplasia, while 
laser vaporisation techniques should be employed for 
diffuse or multisite lesions with mild dysplasia [29].

Follow-up
Regardless of the therapeutic modality, AK treatment 
should be supplemented with sun protection creams 
and periodic clinical reviews [10]. Patients should 
undergo a post-therapy follow-up regimen, with visits 
at least every 6 months during the first 2 years and 
subsequently annually [31]. If changes are detected 
during follow-up, re-biopsy should be performed, and 
follow-up intervals shortened.

Diagnosis
• Clinical history (evaluation of risk factors)

• Fair skin
• Outdoor Work
• Male sex
• Age > 50 years

• Clinical examination
• Biopsy

Follow-up
• Every 6 months (first 2 years)
• Annual (from 3rd year)
• Consider biopsy or shorten the time between 

follow-up visists in the event of clinical 
changes

Prevention
• Photoprotection measure
• Smoking cessation
• Minimising alcohol consumption

Circumscribed lesion

Topical drugs
5- Fluorouracil (5-FU)

5% Imiquimod

Topical drugs
- 5- 

Fluorouracil 
(5-FU)
- 5% 

Imiquimod

CO2 laser 
vaporizationSurgical excision Cold scalpel vermilionectomy

No dysplasiaNo dysplasia Mild dysplasiaMild dysplasia Moderate 
dysplasia

Moderate 
dysplasia

Severe 
dysplasia

Severe 
dysplasia

Diffuse lesion

Figure 5.3. Decision making in the management of patients with actinic cheilitis.
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6. Dyskeratosis Congenita

6.1. Definition 

Dyskeratosis congenita (DC) is a rare multisystem 
inherited genodermatosis leading to reduced 
telemerase function impairing chromosomal stability 
[1]. Also known as Zinsser-Cole-Engman syndrome, it 
was first described in 1906 [2]. Telemeres form the 
ends of chromosomes and telemerase is an enzyme 
responsible for the synthesis of telomeres [3]. A 
reduction in or impaired function of telemerase leads 
to a reduction in genetic material and subsequent 
activation of ‘DNA damage response pathways’ 
resulting in cell death [4]. 

Bone marrow failure occurs as the bone marrow is 
dependent on telomere function due to its high cell 
turnover. In addition, DC also commonly manifests 
with mucocutaneous signs, pulmonary and/or hepatic 
fibrosis [1]. 

6.2. Aetiology

Dyskeratosis congenita is one of a few inherited 
marrow failure syndromes which has inheritance 
patterns including X-linked, autosomal dominant and 
autosomal recessive. The specific genetic defect DKC1 
mutation associated with X-linked DC, the most severe 
form of DC, leads to absence of functioning dyskerin, 
severely impairing telemerase function [5]. A number 
of genetic mutations have been identified resulting in 
different clinical manifestations including RTEL1 and 
TINF2 which have cerebellar hypoplasia and retinal 
disease as prominent features, respectively [6, 7]. 
Recessive mutations in NOP10, CTC1, NHP2, PARN 
and WRAP53 are rarer and lead to differing clinical 
presentations [8]. 

6.3. Epidemiology 

Dyskeratosis congenita is rare, typically presenting 
clinically between 5-12 years and has a male 
predominance [9]. An estimated incidence of 1 in 
1,000,000 people has been reported [10]. 

6.4. Clinical presentation

The presentation of DC is typically early in life, in 
contrast to acquired forms of aplastic anaemia and 
are the consequence of the genetic mutations [11]. 
Zinsser in 1906 [2] first described the characteristic 
triad of DC which includes the following:
• Reticular atrophy and cutaneous 

hyperpigmentation. (Figure 6.1)  
• Nail dystrophy (Figure 6.2)
• Oral leukoplakia 

In addition, features of bone marrow failure include 
fatigue, dyspnoea, tachycardia, pallor, easy bruising 
and infection may become apparent as pancytopenia 
develops. Approximately 80% of patients with DC 
develop bone marrow failure by 30 years of age 
[1]. However, cutaneous and nail changes typically 
manifest earlier, before the age of 10 years. Variations 
in timeline of signs and symptoms can occur deviating 
from the classical early cutaneous changes [1]. 

The disease process can also impair other organs 
such as the pulmonary system causing interstitial 
lung disease leading to deterioration of respiratory 
function and hepatic system leading to steatosis, 
cirrhosis and portal hypertension [12,13]. Moreover, 
other clinical manifestations include microcephaly, 
short stature, hypogonadism, enteropathy, liver 
disease, oesophageal and urethral stenosis, 
osteoporosis, avascular necrosis of the hips and 
shoulders [14]. 

In patients with DC as a result of chromosomal 
instability, there is an increased risk of developing 
cancer affecting various bodily systems. It has 
been reported that children with DC have a 100-
fold increased risk of developing Acute Myeloid 
Leukaemia (AML) [15]. There is also an increased risk 
of developing squamous cell carcinomas of the head 
and neck, cervix and anogenital region [15]. Cancers 
of the skin, aerodigestive tract and pancreas have also 
been reported and majority of all cancers occur in 
third decade of age [16]. 

Oral Manifestations

A number of intraoral changes have been reported to 
present in patients with DC including oral leukoplakia, 
which is the most common feature found in up to 80% 
of patients [1, 17]. 
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In a cross-sectional study of 17 patients with DC, oral 
leukoplakia was found in 11 patients with the most 
common sites involved being the tongue, buccal 
mucosa, palate and gingivae [18]. Atkinson et al. [18] 
also described soft tissue changes including erythema, 
particularly in the buccal mucosa and tongue, brown 
pigmentation, and depapillation of the tongue. In 
addition, altered sensation described as burning of 
the tongue has been reported [19].

The rate of malignant transformation of oral 
leukoplakia has been documented to range between 
0.13-34% depending on multiple risk factors such as 
age, sex, homogeneity and size of the lesion [20]. In 
DC, the rate of progression of such lesions to cancer 
is approximately 30% between 10-30 years [21]. 
Moreover, in DC due to early telomere shortening, 
cancers have been reported to present earlier in 
patients as young as 5 years [22]. Therefore, close 
surveillance is essential and frequently require 
biopsies. Case reports of SCC manifesting intraorally 
have been documented [19, 23]. 

Cannell et al in 1971 [24] described the sequential 
stages according to age in the development of oral 
leukoplakia: 
• Age 5-14: white patches of necrotic epithelium 

or possible candida infection. Patches always 
preceded by vesicles and ulceration.

• Age 14-20: recurrent ulceration and erythroplakia
• Age 20-30 erosive leukoplakia and carcinoma 

Gingival inflammation and periodontal disease 
are frequently seen in patients with DC due to a 
combination of early destruction of periodontal 
tissues as a result of anomalies in ectodermal derived 
structures, and a poor response to this secondary 
to neutropenia [25]. In one study of 79 patients with 
aplastic anaemia, common intraoral features included 
petechiae in the buccal and labial mucosa, gingival 
hyperplasia, spontaneous gingival bleeding and 
herpetic ulceration [26]. Though periodontal disease 
of varying severity has been reported in patients 
with DC [27] it is not always an identified feature 
[18,28]. Gingivitis presenting in young patients always 
requires further investigation, once local causes have 
been excluded, to ascertain if an underlying causative 
process such as aplastic anaemia is responsible [29]. 
Lichen planus&Lichenoid reaction  has been reported 
to be associated with DC  but remains a relatively rare 
finding [30]. (Figure 6.3)

Dental caries is frequently identified in patients with 
DC with one study of 73 patients reporting ‘extensive 
caries’ in 13 patients [31] and these findings have 
been supported elsewhere [32, 33]. In addition, other 
dental anomalies seen in patients with DC include 
hypodontia, short blunted roots, thinned enamel 
[25,33], taurodontism, decreased crown/root ratio, 
hypocalcification and gingival recession [18,32]. 

6.5. Differential diagnosis

Aplastic anaemia can be classified into two broad 
categories; acquired and inherited. The acquired 
causes include idiopathic, which is the most common 
cause, drug induced, viral, pregnancy and connective 
tissue diseases. Inherited causes include Fanconi 
anaemia, Shwachman- Diamond Syndrome and 
GATA2 syndrome [11]. Though Fanconi anaemia 
remains the most common differential diagnosis. 

Differential diagnoses oral white lesions involve 
infective processes such as candidiasis and non-
infective causes including oral lichen planus, lichenoid 
lesions, white sponge naevus, frictional keratosis and 
graft-versus-host disease GVHD [34]. 

6.6. Diagnosis 

The diagnostic criteria for DC as outlined by Dokal 
2011 [1] states that at least 2 of 4 major features (BM 
failure, abnormal skin pigmentation, nail dystrophy 
and leukoplakia] must be present along with a 
minimum of at least two other identified somatic 
features. These are shown in the table 6.1 [1].

The diagnosis of DC can be confirmed by performing 
blood tests including full blood count (FBC] and 
reticulocyte count to establish if pancytopenia 
is present. A bone marrow biopsy may reveal a 
hypocellular marrow. Further investigations would 
include specialised tests such as genetic sequencing, 
measurement of telomere length by flow cytometry 
fluorescence in situ hybridisation (FISH) and computed 
tomography (CT) scans to determine if pulmonary 
and/or hepatic involvement [11]. In the case of a 
positive family history, prenatal genetic diagnosis by 
chorionic villus sampling or preimplantation genetic 
diagnosis may be available.
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Ogden et al., examined the cytokeratin profiles of 
lingual keratosis by immunocytochemistry. They 
found an unusual immature or disturbed keratin 
pattern [35]. Electron microscopy studies have shown 
that cells in DC have an embryonic immature nucleus, 
which have a higher chance of undergoing malignant 
transformations [36]. 

6.7. Management

A multidisciplinary (MDT) approach is required in the 
care of patient’s diagnosed with DC and the health 
care professionals involved will be governed by the 
bodily systems involved. However, haematologists 
will have a focal role as bone marrow failure is a 
primary cause of early morbidity and mortality 
[37]. Androgenic therapy has been found to cause 
haematological improvement in up to 70% of patients 
with DC [38]. However, allogenic haematopoietic stem 
cell transplantation is the only definitive treatment 
option though it has its own risks such as GVHD [37]. 

Oral leukoplakia particularly in patients with DC 
has the potential to transform into oral cancer and 
therefore attentive surveillance is required. Oral 
and maxillofacial surgeons may decide to surgically 
intervene if atypia or squamous cell carcinoma is 
detected [23]. Resections of oral soft and hard tissue 
will often require reconstruction with prosthesis, 
therefore necessitating detailed planning with a 
prosthodontist to achieve a satisfactory functional 
and aesthetic result [23]. 

Non-surgical management of oral leukoplakia with 
topical tretinoin 0.1% solution resulted in partial 
improvement in two siblings aged 10 and 15 years old 
[39]. Chemotherapeutic agents such as bleomycin and 
cyclophosphamide have been reported to be effective 
but similar results have not shown to be consistent 
in improving oral leukoplakia [40]. Another reported 
etretinate, a vitamin A derivative, was effective for oral 
leukoplakia in DC [41]. 

A holistic approach in preventing and managing 
dental disease through optimised preventative advice 
and interventions are essential in improving quality of 
life for patients with DC. 

Clinical features/abnormality

Major/common features

Clinical features/abnormality

Abnormal skin pigmentation

Nail dystrophy

Bone marrow failure

Leukoplakia

Other recognised somatic features

Epiphora

Learning difficulties/developmental delay

Pulmonary disease

Short stature

Extensive dental caries/loss

Oesophageal stricture

Premature hair loss/greying/sparse eyelashes

Hyperhidrosis

Malignancy

Intrauterine growth retardation

Liver disease/peptic ulceration/enteropathy

Ataxia/cerebellar hypoplasia

Hypogonadism/undescended testes

Microcephaly

Urethral stricture/phimosis

Osteoporosis/aseptic necrosis/scoliosis

Deafness

Table 6.1. Clinical features used in the diagnostic criteria of DC as 
described by Dokal (2001) [1]. 
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Figure 6.1. Cutaneous Hyperpigmentation of the neck.

Figure 6.2. Dystrophic nails in patient with Dyskeratosis Congenita (DKC).

Figure 6.3. Ulceration and mild Keratosis affecting the dorsum of the tongue.
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7. Oral Leukoplakia

7.1. Definition

Several definitions have been suggested for oral 
leukoplakia (OL) and this has continuously evolved 
over the last 40 years (Table 7.1). The most recent 
and widely accepted definition was proposed by 
WHO Collaborating Centre for Oral Cancer in 2007 
and re-confirmed in 2020. Leukoplakia is defined as 
‘A predominantly white plaque of questionable risk 
having excluded (other) known diseases or disorders 
that carry no increased risk for cancer’ [1]. Another 
definition for OL was suggested in 2015 by van der 
Waal: ‘A predominantly white patch or plaque that 
cannot be characterised clinically or pathologically 
as any other disorder; oral leukoplakia carries an 
increased risk of cancer development either in or 
close to the area of the leukoplakia or elsewhere in 
the oral cavity’ [2].

Meeting Definition

Denmark 
1978

Leukoplakia now is defined as a 
white patch or plaque that cannot be 
characterised clinically or pathologically 
as any other disease, and again it must be 
emphasised that this use of the term is 
unrelated to the absence or presence of 
dysplasia

Malmo, Sweden 
1983

Leukoplakia is a whitish patch or plaque 
that cannot be characterised clinically or 
pathologically as any other disease and 
it is not associated with any physical or 
chemical causative agent except the use 
of tobacco

Uppsala, 
Sweden 
1994

Oral leukoplakia is a predominantly white 
lesion of the oral mucosa that cannot 
be characterised as any other definable 
lesion; some oral leukoplakias will 
transform into cancer.

London, UK* 
2005

Leukoplakia should be used to recognize 
white plaques of questionable risk having 
excluded (other) known diseases or 
disorders that carry no increased risk for 
cancer

Glasgow, UK* 
2020

Leukoplakia is a predominantly white 
plaque of questionable risk having 
excluded (other) known diseases or 
disorders that carry no increased risk for 
cancer

Table 7.1. Definitions of leukoplakia as proposed by the meetings 
organised by the WHO Collaborating Centre for Oral Cancer UK*.

The term leukoplakia is used when any other 
condition of the oral mucosa that may present as 
a white lesion has been excluded (e.g. frictional 
keratosis, lichen planus, white sponge nevus, hairy 
leukoplakia etc.) [3]. By definition leukoplakia is a 
clinical entity, diagnosis by exclusion and it does not 
have a specific histopathological component [4]. 

7.2. Epidemiology and Risk Factors for 
Development of Oral Leukoplakia

Oral leukoplakia is commonly diagnosed in middle-
aged to elderly patients. It is globally more commonly 
identified in males. OL is six times more common 
among smokers than non-smokers [5–8]. OL rarely 
occurs in the first two decades of life, and the 
condition is usually diagnosed after the fourth decade 
[5, 9]. 

OL may arise anywhere in the oral cavity and may 
be uni- or multifocal [1]. However, in Western 
industrialised populations, the most common sites of 
involvement are the lateral border of the tongue and 
floor of the mouth [5]. In Asian populations, due to 
the frequent consumption of betel quid, the buccal 
mucosa and the labial mucosa are often affected [5]. 

The prevalence of OL varies significantly with 
geographical variations due to different risk factors, 
such as betel nut chewing in South East Asia [6]. 

OL is one of the most common lesions included in 
the group of Oral Potentially Malignant Disorders 
(OPMDs) [10]. The pooled global prevalence of OL 
is estimated to be between 1.5% (95% confidence 
interval [CI], 1.4%–1.6%) and 2.6% (95%CI, 1.7%–2.7%) 
with no gender predilection in one systematic 
review [11, 12]. A recent systematic review on the 
prevalence of different types of OPMDs, reported a 
higher prevalence of 4.11% (95% CI = 1.98-6.97) [13]. 
Moreover, the prevalence of OL among Asian studies 
was estimated to be 7.77% (95% CI = 2.86-14.80), 
among South America and the Caribbean countries 
3.32% (95% CI = 2.06-4.88), while in Europe 1.20% 
(95% CI = 0.57-2.06) [13]. The variation in prevalence 
of OL between the two reviews may be related to 
different methodology used in the inclusion criteria: 
diagnostic center-based populations are not ideal for 
investigating disease prevalence and most studies 
included in the most recent review included this 
cohort [13]. 
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For this reason, the data should be interpreted with 
caution as it may differ from the real prevalence in the 
general population [13].

However, OL is associated with various risk factors, 
similar to those observed in oral cancer, such as 
tobacco (both smoked and smokeless), heavy alcohol 
consumption, betel quid chewing (especially in 
South Asian countries) and, for lesions involving the 
lip, ultraviolet (UV) light exposure [5, 10, 12, 14–16]. 
Alcohol consumption is an independent risk factor [5]. 
It has been established that these factors may have 
an aetiological role in the development of OL in more 
than 75% of the affected individuals [14]. Leukoplakias 
without a known cause are termed ‘idiopathic 
leukoplakias’ [1]. Moreover, immunosuppression 
(e.g. HIV/AIDS, post-organ transplantation), personal 
or family history of cancer (60%–70%) and selected 
syndromes (e.g. dyskeratosis congenita, Fanconi 
anaemia), may be considered risk factors for OL [5, 
17, 18]. Leukoplakia which develops in a patient with 
no pre-disposing factors is considered to have un 
underlying genetic basis for development [5, 6, 8, 14]. 
Several studies have evaluated the role of human 
papillomavirus (HPV) in the development of OL and 
a possible correlation has been identified [5, 10, 19]. 
However, the aetiological role of HPV in OL and OSCC 
development remains controversial [15, 20].

7.3. Clinical Presentation

Clinically, leukoplakia show a wide range of variable 
features in appearance (white, red, and mixed white 
and red, plaque/plateau granular, atrophic) texture 
(smooth, corrugated, verrucous granular, soft, firm or 
hard), and size and shape [1, 7].

The clinical extension of oral leukoplakia may vary in 
size from a relatively small and well circumscribed 
lesion to extensive involving a large area of the oral 
mucosa [5]. 

Leukoplakia can be clinically sub-classified into two 
types: homogenous and non-homogenous. Figures 7.1 
& 7.2. 

Figure 7.1. Homogenous Leukoplakia of the mid right lateral tongue.

Figure 7.2. Non-homogenous leukoplakia involving the right lateral and 
ventral surfaces of the tongue.

This distinction is purely clinical, based on distinct 
features such as surface, colour and texture [1,21,22]: 
homogenous leukoplakia and non-homogenous 
leukoplakia (Table 7.2). 

Oral Leukoplakia

Homogenous leukoplakia Non-homogenous 
leukoplakia

• Uniform flat and thin white 
plaque/patch with well-
defined margins, smooth 
surface associated with 
shallow cracks/fissures.

• Cannot be scraped off.

• Speckled: mixed white and 
red colour

• Nodular: small polypoid 
outgrowths, rounded, red 
or white nodules

• Verrucous or exophytic: 
wrinkled or corrugated 
surface.

• Cannot be scraped off.

Table 7.2. Classification of the oral leukoplakia based on the distinct 
clinical features
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Homogenous leukoplakia is characterised by a uniform 
flat and thin white plaque/patch with well-defined 
margins and smooth surface which may be associated 
with shallow cracks/fissures of the surface keratin [1, 5, 
7, 10, 12, 17, 23]. Further illustrated in Figure 7.3.

Figure 7.3. Homogenous Leukoplakia of the right buccal mucosa.

Non-homogenous leukoplakia is characterised by 
irregular texture, which can include focal superficial 
ulceration, and ill-defined margins [10, 12, 21, 23]. 
Non-homogenous leukoplakia may be associated 
with different clinical appearances used for their 
description [1, 5, 7, 10, 22]: Further illustrated in 
Figure 7.4 & 7.5.

• Speckled: mixed white and red colour but 
maintaining predominantly white coloration (also 
defined as erythroleukoplakia)

• Nodular: small polypoid projections, rounded, red 
or white excrescences

• Verrucous or exophytic: wrinkled or corrugated 
surface appearance

Figure 7.4. Non-homogenous leukoplakia with verrucous and nodular 
components affecting the left buccal mucosa. 

Figure 7.5. Non-homogenous leukoplakia involving the encompassing 
largely the right lateral tongue with more prominent keratotic areas seen, 
not exophytic. 

The term erythroleukoplakia identifies lesions 
characterised by mixed white and red colour and it 
should not be confused with the term erythroplakia, 
which should only be used to describe lesions that 
are uniformly red [7]. In the proposed classification in 
2007, erythroleukoplakias were considered a separate 
entity, but the consensus of the 2020 working group 
classified these lesions under the group of non-
homogeneous leukoplakia [1,22]. 

Leukoplakias are generally asymptomatic and are 
often identified during routine general examination 
[5]. Homogenous leukoplakias are typically 
asymptomatic [1]. Symptoms are rare, and if present, 
are usually associated with the non-homogeneous 
forms which may show focal superficial ulceration 
[1, 5]. In these cases, the symptoms more frequently 
reported are discomfort, tingling, and sensitivity to 
touch, hot beverages, or spicy foods [5].

Oral proliferative verrucous leukoplakia (PVL), a 
subset of non-homogenous leukoplakia, may be 
defined as a distinct form of multifocal leukoplakia 
characterised by a progressive clinical course and 
changing in clinical appearance and histopathologic 
features [1, 12]. PVL may involve a single area, but 
is more frequently multifocal affecting the gingiva, 
buccal mucosa, and tongue in both contiguous and 
non-contiguous sites of the oral cavity [12, 22, 24]. 
PVL is more common in females with mean age of 
70 years, and is usually not associated with tobacco 
smoking [12, 25].
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The original report by Hansen et al. in 1985, coined 
the term PVL associated with the following definition; 
‘Leukoplakias that tend to spread and become 
multifocal. PVL is slow-growing, persistent, and 
irreversible, and in time areas become exophytic  
and wartlike’ [15, 26]. 

The terms ‘proliferative multifocal leukoplakia’ and 
‘proliferative leukoplakia’ have also been proposed 
in the literature [27,28]. The most recent definition, 
approved by WHO Collaborating Centre for Oral 
Cancer 2020, described PVL as a ‘progressive, 
persistent, and irreversible disorder characterised by 
the presence of multiple leukoplakias that frequently 
become warty’ [1].

Clinically, PVL often presents as one or more 
leukoplakias, eventually presenting in multiple 
locations with gradual spread of an individual focus 
or resulting from fusion over time of several adjacent 
foci [27]. Figure 7.6 illustrates mild PVL of the gingiva. 
Chapter 12 further elaborates on Proliferative 
Verrucous Leukoplakia

Figure 7.6. Mild Proliferative Verrucous leukoplakia involving the gingiva 
from the Upper left central incisor extending to and past the upper left 
first molar.

Risk of Cancer Onset
Oral squamous cell carcinoma is the most common 
neoplasia affecting the oral cavity [29,30]. OSCC 
typically affects males over 60 years, however, 
recently prevalence has increased in those younger 
than 40-years [30, 31]. OSCC may present as a non-
healing ulcer, growing mass with irregular surface and 
red or white lesions of the oral epithelium [29, 30]. 

Leukoplakias are classified as oral potentially 
malignant disorders predisposing affected individuals 
to an increased risk of development of oral squamous 
cell carcinoma [30]. OL shows variable percentages of 
progression to OSCC, varying from 0% to 36.4% [16]. 
The annual rate of transformation ranged from 0.3% 
to 6.9% per year as reported by a recent review of 
observational studies [32].

Risk factors, which have shown statistical significance, 
for cancer development in individuals affected by OL 
are listed in table 4 [3,30,33,34]. Figure 7.7 illustrates 
a leukoplakia of the floor of mouth, considered a high 
risk site due to pooling of carcinogens.

Figure 7.7. Largely Homogenous Leukoplakia of the floor of mouth.

Oral leukoplakia – Risk factor of malignant 
transformation

Non-homogeneous clinical appearance

Female gender

Long-standing leukoplakia

Idiopathic leukoplakia (non-smoking/non-drinking/non- 
chewing status)

Location: lateral tongue and/ or floor of the mouth

Size > 200 mm2

Presence of epithelial dysplasia

Presence of Candida albicans (chronic hyperplastic candidosis 
or candida leukoplakia) [35]

Table 7.3. Risk factors of malignant transformation for oral 
leukoplakia.
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Leukoplakias with different clinical, histological or 
molecular characteristics may have different risks of 
transforming into OSCC. It is difficult to compare data 
between studies because of the different locations 
and different methods of reporting malignant 
transformation [7].

Non-homogenous leukoplakias carry a higher risk 
of OSCC development compared to homogeneous 
leukoplakias [7,36]. One systematic review reported 
a malignant transformation rate of 1.36% per 
year [7, 11], while another calculated an overall 
transformation rate of 3% for homogeneous lesions 
and 14.5% for non-homogeneous lesions [32]. Others 
have reported non-homogeneous leukoplakias carry a 
20-25% risk of cancer progression versus 0.6%–5% in 
homogeneous lesions [8, 17, 37]. 

It has been estimated that there is an approximately 
7-fold increase risk for malignant development with 
non-homogeneous leukoplakia compared with 
homogeneous leukoplakia and a 5-fold increase in 
risk when the lesion size is greater than 200 mm2 [4, 
38, 39].

A systematic review reported that the buccal mucosa 
was the most common affected site (18.4% of lesions), 
however showed the lowest rate of progression 
to cancer (3.35%) [7, 32]. In this review, the tongue 
accounted for 16.14% of all lesions, however, was 
the most common site for malignant transformation 
(24.22%) [7, 32]. 

Non-smokers with OL localised to the floor of mouth 
presented a 38-fold increased risk of progression 
to cancer compared to smokers [40]. It is important 
to emphasise that idiopathic OL, which affect never 
smokers, may show a more aggressive clinical course 
[1]. The malignant transformation rates of idiopathic 
leukoplakia in non-smoking individuals are reportedly 
higher [32]. In Western populations, elderly females 
with long-standing idiopathic leukoplakia, with no 
risk factors, paradoxically, have an increased risk of 
progression to cancer probably due to an endogenous 
risk factor rather than environmental factors [1]. 

Redness in an OL lesion (non-homogeneous lesion) 
indicates potential colonisation by Candida species 
and also an increased risk for dysplasia and/or 
malignancy [5, 41]. 

The oral cancer incidence in the presence of oral 
dysplasia, has been reported in 6.6-36.4% of cases 
[42–44]. Less than 5% of the malignant transformation 
is associated with mild epithelial dysplasia whereas, 
with moderate and severe dysplasia, rates of 3-15% 
and 7-50% are reported, respectively [42, 45]. Oral 
epithelial dysplasia is widely evaluated with a three-
tiered classification (mild, moderate and severe 
dysplasia) according to the presence and severity of 
cellular atypia and architectural features [46]. A new 
binary classification of low-grade and high-grade 
dysplasia has been developed for histopathological 
analysis of OL however this scale awaits validation 
[47]. 

The presence of epithelial dysplasia may be 
considered a risk factor for development of 
malignancy. The risk of cancer may increase with the 
severity of dysplastic changes and it is assumed that 
more severely dysplastic lesions have the greatest 
risk of transformation [48]. Oral epithelial dysplasia in 
non-smokers show a greater than 2-fold increase of 
progression to cancer [40].

The grade of dysplasia, is accepted a strong predictor 
of future malignant transformation in OL and 
remains the best aid to assess the risk of oral cancer 
development [5, 35, 43, 49]. Non- homogeneous 
leukoplakia more often exhibit severe dysplasia or 
superficially invasive OSCC at the time of baseline 
biopsy [31, 50, 51]. The risk of cancer development is 
closely related to the type of lesion and the grade of 
dysplasia [7, 17]. 

PVL is associated with a high malignant 
transformation rate compared with other OPMDs 
[17, 30, 52, 53]. A recent systematic review estimated 
the risk to be 49.5% (CI 26.7%-72.4%) [53]. Multiple 
primary carcinomas of gingival sites have also been 
documented in a case series of patients affected by 
PVL [25, 30, 54].

7.4. Diagnosis of Leukoplakia

A systematic intraoral examination, with palpation of 
cervical lymph nodes, is mandatory [5]. As described 
above, the term leukoplakia is a clinical diagnosis 
having excluded other clinically recognizable white  
or white/red lesions [15, 61]. 
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The following criteria should be considered when 
making a clinical diagnosis of oral leukoplakia [1]:
• white patch/plaque that cannot be rubbed off
• does not disappear on retracting the tissue
• homogeneous leukoplakia usually has well-

demarcated borders
• non-homogeneous leukoplakia often presents red 

or nodular components and more diffuse borders
• no evidence of related chronic traumatic irritation
• is not reversible on elimination of apparent 

traumatic causes
• exclusion of other white or white/red lesions 

Carrard and van der Waal recently proposed a list of 
parameters, some of which are reported in the table, 
that may be relevant when establishing a clinical 
diagnosis of oral leukoplakia (Table 7.4) [9]. 

Feature Role and relevance during 
the clinical diagnosis of oral 
leukoplakia

Age OL rarely occurs in the first two 
decades of life.

Medical history Important for the diagnosis of 
several leukoplakia-like diseases, 
such as oral manifestations of 
genodermatoses, syphilis and 
HIV-infection.

Tobacco habits of any 
type 

More common in tobacco users

Symptoms Most OL are asymptomatic, but 
pain or itching may occur. 

Onset of the disease OL arise slowly, over several 
months or years. 

Course of the disease Has a stable clinical course. 

Morphology 

Size Size is not relevant with regard to 
a clinical diagnosis of OL.

Color The colour may vary from 
homogeneous white to a mixed 
white-and-red appearance. 

Texture The texture may vary from smooth, 
wrinkled to verrucous. Ulceration 
may be indicative of malignancy. 

Induration Palpation is a very important 
examination tool, induration being 
a sign of potential malinancy.

Table 7.4. A list of some features, modified from Carrard and 
van der Waal, which may be useful in the clinical diagnosis and 
assessment of leukoplakia. 

Leukoplakia is a clinical term in which a 
clinicopathological correlation is necessary in order 
to establish a definitive diagnosis and prognosis 
[6]. OL is considered a provisional clinical diagnosis 
which can be made after excluding other disorders 
[1]. Though, the histopathological features of OL 
are not pathognomonic and are non-specific, the 
diagnosis and prognosis of OL and PVL is based on 
a combination of clinical and histological features 
[1, 26]. Several adjuncts, which evaluate tissue 
autofluorescence, have been proposed as a visual 
diagnostic aid for potentially malignant disorders and 
malignant lesions of the oral mucosa [59]. Optical 
fluorescence imaging may be an adjunct to complete 
oral examination in clinical settings, however, these 
devices should be considered as clinical adjuncts and 
not as diagnostic tool [60].

The gold standard procedure to confirm the clinical 
diagnosis of oral leukoplakia is to perform a 
representative incisional biopsy of the white patch 
lesion and send tissue for histopathological analysis 
[1, 17]. Diagnostic biopsy is mandatory to confirm 
or refute the diagnosis of OL. The biopsy, and the 
subsequent histopathological examination, allow one 
to exclude other pathologies which may present as a 
white patch and assess for candida colonisation within 
the epithelium [5]. Biopsy is necessary to exclude the 
diagnosis of oral squamous cell carcinoma (OSCC) and 
to evaluate the presence of and degree of epithelial 
dysplasia [5,6]. Histopathological findings associated 
with oral leukoplakia can range from simple epithelial 
hyperplasia with hyperparakeratosis or hyper(ortho)
keratosis, the presence or absence of and degree of 
epithelial dysplasia [3, 55, 56]. 

Though a binary classification for oral dysplasia (low-
grade and high-grade) has been proposed, the three-
grade system (mild, moderate or severe) is still widely 
used in clinical practice around the world [15, 46, 47,5 
7].

In order to achieve uniformity in classification and 
reporting, the WHO Collaborating Centre for Oral 
Cancer recommends the following pathology report 
as histopathological confirmed diagnosis of OL: 
‘keratosis with no / mild / moderate / severe dysplasia, 
consistent with oral leukoplakia’ [1]. This minimizes 
misclassification and assists in the subsequent 
management and treatment decisions [15].
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Microscopic examination also gives the opportunity to 
exclude the presence of malignancy as a small area of 
OSCC may be clinically difficult to identify, especially in 
white and red patches [1, 15]. 

In non-homogeneous OL and extensive PVL lesions, 
it is important to select the correct site (or sites) 
for incisional biopsy to avoid underdiagnosis. 
Histopathological examination may lead to variable 
results within the field of the same lesion [15].

Errors during biopsy procedures, often linked to 
taking samples from non-representative sites, may 
also contribute to misdiagnosis [15]. This common 
error may underestimate epithelial dysplasia or miss  
a diagnosis of squamous cell carcinoma [15]. 

Therefore, in non-homogeneous white and red 
patches, multiple incisional biopsies may be indicated 
to achieve complete mapping of the lesion [1, 5, 
15]. Multiple and periodic mapping biopsies may 
be indicated in PVLs to detect different grades of 
dysplasia or OSCC [12, 18]. However, it must be 
noted that multiple and frequent biopsy may alter 
the natural history of the disease and interventions 
may significantly increase the chances of developing 
a malignancy. In non-homogeneous OL and PVL, 
approximately 10%–17% of cases may be missed by 
undertaking only a single biopsy [12, 50, 58]. 

7.5. Differential Diagnosis of White 
Patches

During clinical examination of a white lesion, it is 
important to evaluate any potential local traumatic 
causes and, if identified, the white patch should 
be designated as frictional keratosis [1]. Frictional 
keratosis is not regarded an OPMD and on removing 
the putative frictional source, they should resolve [1]. 

In the following table is a detailed list of the most 
relevant white lesions and disorders which should be 
excluded prior to making a clinical diagnosis of oral 
leukoplakia (Table 7.5) [1, 9, 15].

Differential 
diagnosis with OL

Description

White sponge nevus Noted in early life, often family 
history, bilateral presentation, 
often extensive in the mouth, 
genital mucosa may be affected.

Linea alba The diagnosis is clinical, almost 
always bilateral along the plan of 
occlusion

Leukoedema Clinical diagnosis of a bilateral veil-
like aspect on buccal mucosa, and 
disappears stretching the tissues. 
Predilection among some racial 
groups: middle-aged dark-skinned 
people.

Fordyce’s spots/
granules

1-2mm diameter spots/papules 
distinctly demarcated from the 
normal surrounding lining mucosa, 
elevated, circular, white or yellow-
white in color

Morsicatio buccarum A condition characterised by 
chronic irritation or injury to the 
buccal mucosa, commissures 
or cheeks, caused by habitual 
and repetitive chewing or biting. 
Irregular whitish-yellowish flakes 
with jagged out line are observed; 
often bilateral.

Frictional keratosis Positive clinical history for friction 
or other mechanical trauma. 
Mostly reversible after removal of 
the etiological cause.

Keratotic lesions Include: reversed smoking 
keratosis, alveolar ridge keratosis 
(ARK), frictional keratosis, 
sanguinaria-associated keratosis, 
tobacco pouch keratosis and 
keratosis of unknown significance 
(KUS). Reversed smoking keratosis 
and tobacco pouch keratosis have 
malignant potential.

Chemical injury History of prolonged exposure to 
a chemical agent (e.g. an aspirin 
tablet) or to a caustic agent (e.g. 
sodium hypochlorite). The lesion 
is painful, but usually it resolves 
rapidly

Nicotinic stomatitis 
(smoker’s palate)

Greyish-white palate with red 
spots related to inflamed minor 
salivary glands. Usually, a clinical 
diagnosis associated with smoking 
history.

Uremic stomatitis White, sharply demarcated, 
adherent plaques of fibrinous 
exudate with some desquamated 
epithelial cells. Diagnosis is 
associated with positive history for 
renal disease.
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Differential 
diagnosis with OL

Description

Actinic cheilitis Inferior lip is the most affected 
area with white lesion. The typical 
clinical presentation may vary 
and leukoplakia-like changes may 
occur.

Oral lichen planus (OLP) In the typical forms white 
papules are joined up with lines 
to form a reticular appearance 
on the surface of variably 
inflamed mucosa. Often bilateral 
presentation. OLP may also 
present as desquamative gingivitis. 
Several clinical subtypes of lichen 
planus may occur:
• Reticular: lace-like white lines
• Linear, annular, papular: various 

presentations as lines, ring-like 
or white dots

• Plaque-type: white patch with 
striae at margins

• Atrophic, and ulcerative: red 
and frankly ulcerated

• Bullous: vesicular

OLP plaque-type may be very 
difficult to distinguish from oral 
leukoplakia.
OLP is included in the group 
of oral potentially malignant 
disorders [1]

Direct contact lichenoid 
lesion

Caused by prolonged direct 
contact of the oral mucosa with 
an amalgam or other types of 
restoration. The lesion should 
disappear in an arbitrarily chosen 
period of 2-3 months after 
removal of the restoration.

Acute 
pseudomembranous 
Candidiasis

Generally widespread infection 
of oral, and sometimes 
oropharyngeal mucosa. The 
white membrane can be scraped 
off sometimes revealing an 
erythematous/raw footprint. 
Associated with local (e.g. inhaled 
spray steroids) or systemic (e.g. 
immunodeficiency) underlying 
causes

Chronic hyperplastic 
candidiasis (Candidal 
Leukoplakia)

An adherent white or white and 
red patch caused by a chronic 
fungal infection, usually Candida 
albicans. Mainly located in the 
retro-commissures area, often 
bilateral. Antifungal treatment 
is used for evaluate regression 
of the lesions and establish the 
diagnosis.

Differential 
diagnosis with OL

Description

Hairy leukoplakia Keratosis with vertical streaking, 
caused by opportunistic Epstein 
Bar virus, which is often bilateral 
and most common on the lateral 
borders of the tongue. History 
of immunosuppression for 
HIV-disease or drugs (e.g. after 
organ transplantation/long term 
steroids).

Syphilis, secondary The diagnosis should evaluate the 
medical history and demonstrate 
serology positivity for Treponema 
Pallidum. 

The clinical presentation may be 
various:
• multiple ‘mucous patches’ 
• whitish lichenoid and 

leukoplakia-like changes of the 
oral mucosa

• multiple red lesions on the 
dorsal tongue and palate

Papilloma and 
HPV-related lesions 
(e.g. condyloma 
acuminatum, multifocal 
epithelial hyperplasia, 
verruca vulgaris)

The diagnosis is based on the 
clinical appearance of the lesions 
and on the medical history. A 
biopsy, associated with HPV typing, 
is usually helpful

Table 7.5. A detailed list of the main white lesions, conditions or 
diseases that should be excluded before making a clinical diagnosis 
of oral leukoplakia (modified by [1,9]). 

Misdiagnosis and misclassification of leukoplakias 
have made data reporting regarding prevalence 
and malignant transformation of OL difficult 
[1, 62]. Misclassifying a ‘frictional keratosis’ as a 
‘leukoplakia’ may generate confusion and could lead 
to underestimated malignant transformation rate of 
real OL. 
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The term keratosis is often misused to clinically 
describe a white lesion. A number of oral lesions exist 
with ‘keratosis’ in their name [1]: 
• Tobacco pouch keratosis: It is a white patch found 

on the lower buccal mucosa related to the use 
of smokeless tobacco which is retained for long 
period in the same site [63]. The discontinuation 
of the habit often leads to resolution of the 
lesion. However, those patients who persist in the 
smokeless tobacco habit, should be included within 
the group of oral leukoplakias. An incisional biopsy 
is usually indicated at baseline [1]. 

• Sublingual keratosis: This term was used by Kramer’s 
group for describe a white patch localised on the 
floor of the mouth or at inferior surface of the 
tongue [64]. Any white patch on the floor of mouth 
should be clinically considered a leukoplakia and 
warrants careful follow-up [1].

• Sanguinaria-associated keratosis: This form of a 
white patch is related to the use of a dentifrice 
and/or mouth rinse containing the herbal additive 
sanguinaria (now banned) [65]. It is not considered 
a leukoplakia because it has a well-established 
cause and resolves with discontinuation of the 
causative agent [1].

• Palatal keratosis in reverse smokers: This condition is 
associated to reverse smoking, a particular practice 
in which the burning end of a cigarette or cigar is 
held inside the mouth. It is classified as a separate 
entity and is not considered as a leukoplakia 
[1]. This condition has a high risk of malignant 
transformation. It was first described in 1980 by 
Gupta et al. as thickened white plaques involving 
the palate, with mucosal nodularity, excrescences 
around orifices of minor salivary glands, yellowish 
brown staining, erythema and ulceration. Lesions 
may present as red, white or mixed red and white, 
on a background of tobacco staining [66]. A more 
recent study on reverse smokers identified 32% of 
subjects affected by white and red patches on the 
palate [67].

• Keratosis of unknown significance (KUS): This term 
refers not to a specific clinical context, but to an 
histological picture of hyperkeratosis with minimal 
to no epithelial dysplasia or cellular atypia [68, 69]. 
The use of this term is not recommended [1]. 

7.6. Management

The primary aim in the management of oral 
leukoplakia should be to monitor and prevent the 
oral cancer onset. In a shared attempt to reduce 
the chances of cancer development, a number of 
different treatments and management protocols have 
been proposed [3, 70]. The main approaches in the 
management of OL can be divided into three groups: 
• medical treatment (topical or systemic) 
• clinical observation (leave and review); no 

intervention but strict clinical and histological 
surveillance)

• surgery: performed with different techniques 
(scalpel, laser surgery (excision and vaporization, 
cryosurgery)

There is no consensus on the most appropriate 
approach for OL [71, 72]. 

Medical Treatment 
None of the medical and complementary treatments 
studied (vitamin A, beta carotene, bleomycin) have 
been shown to be effective in preventing cancer 
onset in individuals with OL [3]. Several studies on 
chemo-prevention have also shown considerable 
toxicity of the drugs used [73]. Medical treatment of 
leukoplakia may be effective in reducing or resolving 
oral leukoplakia in the short term, but have been 
associated with a high risk of relapse [73, 74].  
The use of chemo-preventive methods in clinically 
controlled trials have yet to show their effectiveness  
in the prevention of malignant transformation and  
of subsequent recurrence [75]. 

Wait and see (Leave and Review) approach
Another approach may be to keep a leukoplakia under 
strict clinical and histological surveillance, with frequent 
clinic visits (examination) and biopsies with the aim to 
detect malignant transformation as early as possible, 
thus providing the best possible prognosis [70]. 

This approach is based on the concept of ‘field 
cancerization’, proposed by Slaughter in 1957 
whereby if a carcinogen has led to a clinically 
detectable premalignant or malignant change in  
one part of the oral cavity, there is equal risk to other 
parts of the oral cavity because of a field effect [76]. 
OL can be considered an indicator of risk for the 
whole oral mucosa rather than for a site-specific  
area [21]. 
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A recent RCT evaluated the effectiveness of 
surgical excision, compared with standard care 
in the prevention of OSCC in 260 subjects with 
non-dysplastic OL. Two patients, one in each arm, 
developed OSCC and the authors concluded regular 
clinical follow-up could be considered a reliable 
standard of care among patients with non-dysplastic 
OLs [77].

Surgery 
A single Randomised Controlled Trial (RCT) exists, 
which compared the effect of surgical excision versus 
no treatment or placebo [3, 77]. Despite this, surgical 
treatments are, for most clinicians, are the treatment 
of choice in the management of oral leukoplakia [3]. 
Surgical excision is frequently performed and there 
is some evidence to suggest that this reduces the risk 
of malignant transformation when compared with 
active surveillance [78]. Only data from observational 
studies has compared rates of cancer incidence in 
people who did or did not undergo surgical treatment 
for oral leukoplakias with differences in diagnostic 
and inclusion criteria, follow-up intervals, participant 
characteristics and surgical techniques employed. 
These studies showed highly variable results and were 
conflicting in their conclusions [79]. 

The largest longitudinal study investigating severe 
dysplasia showed that surgical removal of the severe 
dysplasia significantly reduced the progression into 
cancer [80]. There is little controversy regarding the 
need for intervention in high-grade dysplastic lesions, 

however the opinion on management of low or 
medium-grade dysplasia [81] still differs.

Some dysplastic areas are extensive or involve 
multiple sites, or even the whole oral mucosa, 
therefore, excision would be impractical [25, 82] 
Excision without reconstruction causes harm, and 
is probably why many clinicians choose regular 
observation and biopsy, or laser ablation as an 
alternative to excision [82]. 

Laser ablation vaporizes the dysplastic area and 
causes less scarring than excision, but does not 
provide tissue for histological assessment [82]. 

Surgical intervention with cold knife excision and/ or 
CO2 laser is usually performed for non-homogeneous 
leukoplakia or erythroplakia that are associated with 
moderate to severe dysplasia [3, 83, 84].

Summary

Surgery remains the treatment option favored by 
most, however the efficacy of surgery compared with 
regular clinical observation has not been assessed in 
RCTs for prevention of cancer development [3]. To 
date, just one RCT compared surgical treatments to 
no treatment. In the absence of robust RCTs, clinical 
practice continues to vary [3, 18, 21, 36, 82].
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8. Oral Erythroplakia

8.1. Definition

The World Health Organisation (WHO) originally 
defined erythroplakia as ‘any lesion of the oral 
mucosa that presents as bright red velvety 
plaques which cannot be characterised clinically or 
pathologically as any other recognizable condition’ 
[1]. There is no universally accepted definition of 
oral erythroplakia, however, the majority of modern 
definitions, are more or less reductive of the original 
WHO definition. The most frequently used definition 
in the literature described as oral erythroplakia as a ‘a 
fiery red patch that cannot be characterised clinically 
or pathologically as any other definable lesion’ 
(Pindborg et al., 1977). The majority of definitions 
are based upon the principle that the diagnosis of 
erythroplakia is by exclusion, similar to definitions 
used to describe oral leukoplakia (OL) [2]. Defining 
the condition on this principle, similarly to OL, is 
considered inadequate, as the above definitions 
provide no commentary on the condition’s aetiology 
and histopathology or describe the premalignant 
potential of erythroplakia. 

Additional terminology such as erythroleukoplakia, 
leukoerythroplakia and speckled erythroplakia, 
have been used to describe a mixture of red and 
white patches [2]. Some authors have described 
erythroplakia as a deficient description, as clinically 
the condition does not present with plaques and 
often presents with a depression of the surrounding 
mucosa, when compared to leukoplakia. The 
term ‘erosive leukoplakia’ has also been used [2]. 
Reichart and Philipsen, in 2005, first described 
‘true’ erythroplakia lesions as homogenous, adding 
another possible term to the growing list of 
descirptors, without a global consensus on the correct 
terminology [2]. 

There is much deliberation in the literature regarding 
the adequacy of the existing definitions and 
terminology surrounding erythroplakia. However, it 
is worth noting, the mostly widely used definition is 
that by Pindborg et al and the most widely used and 
accepted term [4].

The first description of erythroplakia is not well 
reported. A correlation between erythroplakia and 
oral cancer development was not documented until 
the 1960s [3, 4].

8.2. Aetiopathogenesis

Several studies have mentioned many of the main 
aetiological factors in oral cancer as contributory 
or aetiological factors in the development of 
erythroplakia. It has been observed that these 
factors are contributory to the malignant 
transformation of erythroplakia, however, their role 
in the aetiopathogenesis of erythroplakia is poorly 
understood. These factors are primarily betel quid 
chewing, tobacco chewing, tobacco smoking and 
alcohol consumption [2]. Other implicated possible 
aetiological factors include BMI and nutritional  
status [2, 3, 5].

Human papillomavirus (HPV) has also been elucidated 
as a possible contributory factor or aetiological 
cofactor. However, there is a paucity of research in the 
area and the associations are based on observational 
cross-sectional studies [6, 7].

Superimposed candida infections have also been 
observed in erythroplakia and the role of candida 
has also been investigated. There is a dearth of 
research to comment on the role candida and 
other microorganisms play in the development of 
erythroplakia [2, 8].

Histopathological analysis reveals dysplasia (varying 
from mild to severe), carcinoma in situ or squamous 
cell carcinoma in 60-90% of cases. These microscopic 
descriptions would explain the deep red colour of the 
lesions. There is lack of surface keratin which would 
normally disperse and reduce the intensity of the red 
colour [2]. 

There is also a reduction in the depth of the epithelial 
layer; therefore, vasculature present in the connective 
tissue are more visible from the surface. Finally, the 
number of vascular structures appears to increase 
in response to the inflammation (Sapp and Wysocki, 
2004).

Molecular markers, such as the p53, may be a predictor 
of malignant transformation [2]. Immunohistochemical 
analysis has been performed in a study investigating 
the role of HPV in erythroplakia [6]. 
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8.3. Epidemiology

There is a lack of large-scale epidemiological studies 
investigating the prevalence of oral erythroplakia [2]. 
The prevalence rate varies from approximately 0.02 
to 2%. A large-scale study (500) completed on hospital 
inpatients in India found a prevalence of 0.6% [9]. The 
prevalence amongst a similar sized study in Saudi 
Arabia (559) was 0.7% [10]. An Irish study consisting 
of 210 addiction treatment centre residents found a 
prevalence as high as 1.9% [11]. Population-based 
samples have found considerably lower prevalence 
rates. Studies involving larger samples with more 
equal gender distribution completed in Brazil and 
India have found a prevalence of 0.3% and 0.24%, 
respectively [12].

Much lower incidence rates have been found in larger 
scale epidemiological studies conducted from 1971 
to 2000, with sample sizes in some of the studies in 
excess 60,000. The incidences varied from 0.02 to 0.2 
% [13–15]. A systematic review conducted in 2018 
found a worldwide prevalence of 0.17% and this was 
considerably lower when compared to other OPMDs 
[16].

It is widely accepted that the prevalence of 
erythroplakia is less than other OPMDs and oral 
leukoplakia [2].

There appears to be no gender predilection, despite 
earlier studies reporting a male predominance [2].

Erythroplakia appears to occur mainly in middle aged 
and elderly [2]. A recent systematic review assessing 
oral leukoplakia and erythroplakia in younger patients 
found there was a lack of studies to comment but 
found the frequency of oral leukoplakia to be lower in 
younger patients (patients younger than 40 years of 
age) [17].

There is no known geographical distribution of 
erythroplakia, however, the prevalence is observably 
higher in populations with a preexisting smoking and 
betel nut chewing habit [2].

8.4. Clinical Presentation

Erythroplakia presents as fiery red macule or patch 
with a soft velvety texture. Erythroplakia is typically 
soft to palpate with induration only being observed in 
cases of malignancy. Lesions are usually irregular in 
outline, though, well defined. Occasionally, however, 
the surface may appear granular [18].

There are usually no symptoms. Patients may report 
non-specific soreness or burning from the area. 
Metallic taste have also been reported [5].

In erythroleukoplakia, red areas show atrophy or 
thinning of epithelium and unlike erythroplakia or 
leukoplakia, may present with an irregular margin. 
Erythroleukoplakia is more commonly symptomatic 
[18].

The floor of the mouth, ventral tongue, soft palate, 
tonsillar fauces and the buccal mucosa are the sites 
reported to be the most commonly affected. The 
mostly commonly cited area varies from study to 
study, with the tongue rarely being reported as 
affected. Typically, lesions are small (less than 1.5cm) 
though larger lesions have been reported (>4cm). 
Rarely erythroplakia affects multiple sites [2].

In cases of malignant transformation, patients may 
present with signs and symptoms of oral squamous 
cell carcinoma (OSCC). 

There is no widely accepted classification of 
erythroplakia. 
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Figure 8.1. Widespread Erythroplakia homogenously affecting the 
left lateral border of the tongue and homogenous erythroplakia 
homogenously affecting the right buccal mucosa posteriorly. 

8.5. Differential Diagnosis

The list of differentials includes those lesions 
presenting with erythematous oral mucosa. 
Erythematous candidiasis and atrophic lichen 
planus are frequently cited as the most common. 
Erythematous candidiasis and denture stomatitis can 
be differentiated from erythroplakia, as frequently 
these erythematous areas resolve with denture/oral 
hygiene instruction and treatment with antifungals, 
both systemic and topicals agents. Erythematous 
candidiasis may present asymptomatically, with 
central erythematous areas affecting the dorsal 
surface of the tongue, with a reflective lesion affecting 
the palate [2]. Other microbial infections may present 
with oral manifestations such as red patches affecting 
the oral mucosa, including histoplasmosis and 
tuberculosis [2, 3].

Atrophic lichen planus tends to present 
symptomatically, with other features of OLP such 
as white striations affecting other areas of the oral 
mucosa. Oral manifestations of systemic lupus 
erythematous (SLE) are frequently encountered  
and may include non-specific erythema [2, 3, 5].

Erythematous lesions affecting the oral mucosa, 
may also present after trauma or local irritation (e.g. 
burns), however, these areas tend to be painful and 
resolve after a few weeks after removal of the noxious 
stimulus/i. Oral Kaposi’s sarcoma may also present 
with erythematous patches affecting the oral mucosa. 
However, Oral Kaposi’s Sarcoma may present as a 
non-pigmented to brownish red/violaceous macule, as 
opposed to a flat or depressed lesion [19]. The various 
oral immunobullous disorders such as pemphigus 
and pemphigoid, after vesicle rupture, result in 
erythematous areas affecting the oral mucosa. 
However, these disorders can be differentiated from 
erythroplakia on the basis of the history and other 
special tests, including immunofluorescence studies 
[2]. Arteriovenous malformations such as dilated 
capillaries and haemangiomas may also present with 
erythematous areas. Finally, and most importantly 
early squamous cell carcinoma should be included  
in the list of differentials.

8.6. Diagnosis

A solitary lesion with well demarcated borders aids 
the practitioner to clinically distinguish erythroplakia 
from other disorders. These solitary lesions may 
be discovered incidentally by the general dental 
practitioners prompting referral. Urgent biopsy 
is essential to exclude neoplastic change. The 
histopathological features that may be found have 
been described above, thin and atrophic epithelium, 
lack of keratin and hyperplasia. Hematoxylin 
and eosin is the most common staining used by 
histopathologists in the diagnosis of erythroplakia [2].

The rate of malignant transformation varies from 14 
to 50%. Many red lesions may present with carcinoma 
in situ or invasive disease at the time of diagnosis. The 
presence of moderate to severe dysplasia indicates a 
considerably higher risk of malignant transformation 
[2, 3, 5, 20]. 
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A recent systematic review calculated the overall risk 
of malignant transformation as 33.1% and a malignant 
transformation rate per year at 2.7%. However, there 
was high degree of heterogeneity amongst the studies 
included [21]. 

The malignant transformation rate is observably 
higher in cohorts with other known risk factors for 
oral cancer, such as betel quid chewing, tobacco 
habits, alcohol consumption and poor nutritional 
status. Currently, there is no reliable diagnostic tool 
to identify which lesions will undergo malignant 
transformation. Hypothesised sites that undergo 
the highest rate of malignant transformation include 
the floor of mouth and ventral tongue regions. The 
exact mechanism causing malignant transformation 
remains unknown [2]. Image cytometry DNA ploidy 
analysis combined with grade of dysplasia has been 
shown to have the highest predictive value, when 
considering malignant transformation and OPMDs 
[22]. 

Destructive and abhorrent patterns of intraepithelial 
papillary capillary loop of Narrow Band Images (NBI) 
have been implicated as indicators for high-grade 
dysplasia, carcinoma in situ and invasive carcinoma 
in erythroplakia. NBI is not routinely used and the 
application of this optical technique will remain to  
be seen [23].

Recently, optical techniques utilising light-based 
imaging, such as tissue autofluorescence and 
chemiluminescence have been developed to facilitate 
the early detection of mucosal changes indicating 
changes for oral cancer. Other adjuncts include oral 
exfoliative cytology (brush biopsies), and the use 
of contrast agents/vital dyes. However, the efficacy 
of these when used solely to differentiate between 
benign and potentially malignant/malignant disorders 
has yet to be demonstrated and conventional oral 
examination with biopsy remains the gold standard 
[24].

8.7. Management

Owing to the highest risk of malignant transformation 
early treatment is crucial. Surgical excision is the 
treatment of choice. There is lack of studies on 
follow-up following surgical excision and treatment 
outcomes. There are no guidelines on the exact 
margin to excise, this is often dictated by the degree 

of cellular atypia identified. Carbon dioxide laser 
excision has been used recently, as an alternative to 
scalpel excision. This has been associated with more 
favourable healing of the area and post-operative 
comfort. The rate of recurrence following excision 
is unknown, however, the size of the excised lesion 
has been shown to be a significant predictive factor 
[25]. Other therapies including vitamin A, retinoids, 
bleomycin and mixed tea have not yielded favourable 
results to advocate their use. Cessation of recreational 
habits associated with higher risk of malignant 
transformation should be recommended [2].

There is no suggested follow-up interval for 
erythroplakia. An increase in size, high risk 
recreational habits (smoking/alcohol), high risk sites 
(ventral tongue and floor of mouth), change in clinical 
appearance and the development of symptoms may 
dictate re-biopsy of a lesion. A clinical photograph 
taken at subsequent appointments is useful to 
objectively assess for any changes in appearance  
of the lesion [2].

Summary

The most widely accepted definition of erythroplakia is 
‘any lesion of the oral mucosa that presents as bright 
red velvety plaques which cannot be characterised 
clinically or pathologically as any other recognizable 
condition’. Smoking, alcohol, betel nut chewing and 
genetic mutations may all play role in aetiology. 
Erythroplakia is the OPMD with the lowest prevalence 
rate and one of the highest malignant transformation 
rate. Considering the high malignant transformation 
rate, early incisional biopsy is advocated to identify 
early neoplastic changes. The treatment of choice for 
high-risk lesions (severe dysplasia and carcinoma in 
situ) is surgical excision. Regular follow is necessary 
and the threshold to for re-biopsy is low. 

Despite the high malignant transformation rate 
amongst OPMDs, erythroplakia remains the OPMD 
that is most poorly understood. The lack of research 
leaves many unanswered questions regarding 
aetiology, prevalence, diagnosis and management  
of erythroplakia.
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9.1. Definition

Graft-versus-host disease (GVHD) is an immunologic 
condition which develops following allogeneic 
hematopoietic stem cell transplantation (HSCT)  
[1, 2]. It is a major cause of non-relapse morbidity and 
mortality in this group of patients [3, 4]. The incidence 
and prevalence of GVHD are increasing due to the 
extension of clinical indications for HSCT treatment 
and more prolonged patient survival and follow-
up [2]. GVHD is an indicator of treatment success 
because due to graft-versus-tumor (GVT) effect, there 
is a lower risk of malignancy relapse [5-8]. Therefore, 
there is a balance between GVT and chronic GVHD for 
optimal transplantation results [7, 8]. The aim of this 
chapter is to present readers with information on the 
epidemiology, clinical characteristics, diagnosis and 
management of oral graft-versus-host disease.

9.2. Epidemiology

GVHD develops in 40-60% of patients following 
allogeneic HSCT [1, 2]. The incidence is higher in 
pediatric patients. It is a major cause of morbidity 
[3,4] and is fatal in approximately 15% of patients [3]. 
Both acute (aGVHD) and chronic GVHD (cGVHD) may 
have oral manifestations. The incidence of chronic 
GVHD is varies from 25-80% [5].

Oral lesions are rarely seen in acute GVHD, and the 
incidence is therefore, unknown. In over 70% of 
patients with cGVHD, the oral cavity is affected [9, 10].

9.3. Clinical presentation

GVHD is a mult-isystem disease with acute and 
chronic presentations. It requires multidisciplinary 
management [5]. Earlier classification systems of 
GVHD documented the type depending on time 
to presentation of symptoms which in the case of 
acute GVHD, developed within the first 100 days 
following HSCT. The National Institute of Health (NIH) 
consensus criteria (2005) suggested the diagnosis of 
acute or chronic GVHD should be based on clinical 
findings and pathologic features [11, 12]. Acute GVHD 
may be classified as classic (which occurs in the first 
100 days after HSCT) and late, recurrent or persistent 
(if it occurs after this period) which may be seen in 
patients on non-myeloablative conditioning [5, 13]. 

Likewise, cGVHD may also manifest as classic cGVHD 
(without overlapping but with some features of 
aGVHD) or as an overlap syndrome (with distinctions 
of both acute and chronic GVHD at the same time, for 
example in patients who receive donor lymphocyte 
infusions) [5, 12].

Acute GVHD primarily affects the skin, liver and the 
gastrointestinal (GI) tract. Skin lesions are often 
the earliest visible sign of the disease [14]. The oral 
mucosa is rarely involved in aGVHD and the lesions 
are non-specific [15]. Lesions may also be visible 
on the oral mucosa or lips, as gingivitis, mucositis, 
erythema or ulceration [12]. In the case of overlap 
syndrome, oral lesions may be seen as lichen planus-
like hyperkeratotic changes. 

The severity of aGVHD is graded from I to IV 
depending on the combination of the degree of 
involvement of the skin, liver and the GI tract. Grade I 
of aGVHD gives the best prognosis for survival [16, 17]. 

Chronic GVHD can manifest as one of three models: 1) 
de novo onset in a patient who did not have previous 
aGVHD lesions; 2) quiescent onset after the lesions of 
aGVHD have completely resolved; and 3) progressive 
onset when cGVHD immediately follows aGVHD [18, 
19]. The disease can affect one or multiple organs. 
The skin, eyes, oral cavity, GI tract, liver and lungs are 
among the preferred sites involved [5]. 

In the oral cavity, cGVHD can be classified as oral 
mucosal cGVHD, salivary gland disease and sclerotic 
disease [2, 10, 20]. 

Oral mucosal disease presents with white striae, 
erythema and ulcers, most frequently affecting buccal 
mucosa and lateral tongue (Figure 9.1). The lesions 
are painful and limit food and beverage intake. In 
the gingiva, the lesions manifest as erythema and 
desquamation, with or without the presence of white 
striations (Figure 9.2). Gingival lesions are also painful 
and may impede oral hygiene [10, 20].
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Figure 9.1. Ulcerative lesion involving the buccal mucosa in a patient with 
cGVHD.

Salivary gland cGVHD can affect minor and major 
salivary glands. Multiple mucoceles, usually small in 
size, in clusters and not precipitated by trauma, are 
typically localised to the soft palate, but other parts of 
the oral mucosa can also be affected. After mucoceles 
rupture, they may leave erosions which may be 
sensitive. Chronic GVHD in major salivary glands leads 
to quantitative and qualitative changes in saliva, often 
resulting in marked hyposalivation [10, 21]. Salivary 
gland swelling and pain may occur [15].

The sclerotic form of cGVHD affecting facial skin and 
the oral cavity, may manifest with restriction of mouth 
opening and loss of elasticity of the lips and restricted 
tongue movements. 

Figure 9.2. Gingival involvement presenting with erythema and striations 
in a cGVHD patient.

Severe fibrosis may result in shallow vestibules and 
periodontal defects which greatly deteriorates oral 
function. Oral hygiene and dental procedures can  
be severely compromised [2, 10, 20].

Assessment of oral cGVHD is important for clinical 
practice and clinical research. The National Institute 
of Health (NIH) cGVHD Task Force proposed a 
scoring system in 2005 [21] which was revised in 
2014 [22]. The NIH scale includes three types of oral 
manifestations (erythema, lichenoid and ulcers) which 
can be graded in three activity levels (mild, moderate 
and severe) (Table 9.1).

Erythema None 0 Mild or moderate 
erythema (<25%)

1 Moderate (≥25%) 
or severe (≤25%) 
erythema

2 Severe erythema 
(≥25%)

3

Lichenoid None 0 Lichen-like changes 
(<25%)

1 Lichen-like changes 
(25-50%)

2 Lichen-like changes 
(>50%)

3

Ulcers None 0 Ulcers involving 
(≤20%)

3 Severe ulce-rations 
(>20%)

6

Total score for all mucosal changes

 Table 9.1. Scoring of oral cGVHD lesions (adapted from Lee et al, 2015 [22]).
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9.4. Diagnosis

The diagnosis of aGVHD is established based on the 
history and clinical examination with skin, liver and 
gastrointestinal tract involvement within the first 
100 days of HSCT and not meeting the dagnostic 
criteria for cGVHD. The diagnosis is based on the 
exclusion of other conditions and the coexistence of 
aGVHD in other organs (skin, liver, intestines) [15]. 
These patients are classified as classic aGVHD. Some 
patients may develop signs of aGVHD beyond 100 
days of HSCT without diagnostic signs of cGVHD. 
These patients are classified as persistent, recurrent 
or late aGVHD. 

Patients with at least one distinctive sign of cGVHD 
without signs of aGVHD are classified as classic 
cGVHD. Patients with signs of both aGVHD and cGVHD 
are classified as overlap syndrome [23]. Diagnostic 
distinction between aGVHD and cGVHD is presented 
in Table 9.2. 

If the lesions of oral cGVHD have a typical lichenoid 
presentation, the diagnosis is established clinically. In 
cases presenting as erythema, ulceration or as a white 
plaque, with an absence of typical white striations, a 
biopsy is needed to establish the diagnosis [11, 22] 
and to exclude other conditions. The differential 
diagnosis of oral GVHD may include viral and fungal 
infections (usually HSV, candidosis), erythema 
multiforme [10], lichen planus, lichenoid reactions 
and discoid lupus. Histopathological findings of 
oral mucosal cGVHD include lichenoid interface 
inflammation, leukocyte exocytosis and keratinocyte 
apoptosis.

Histopathological findings of salivary gland cGVHD 
demonstrates intralobular periductal lymphocytic 
infiltration (frequently seen with fibrosis) and 
exocytosis of lymphocytes into intralobular ducts  
and acini [24]. 

9.5. Management

The aim of oral GVHD treatment is to alleviate 
symptoms to enable uninterrupted oral function. 
Topical treatment is the same for acute and chronic 
GVHD. In cases of cGVHD with oral cavity involvement, 
topical therapy is the treatment of choice. Topical 
therapy may be an adjunct to systemic therapy. 
The treatment of choice for systemic therapy are 
corticosteroids with or without the use of cyclosporine 
[25]. New treatment options include ibrutinib, 
ruxolitinib, imatinib, rituximab and sirolimus [15, 26].

9.6. Mucosal cGVHD

First-line treatment of oral mucosal cGVHD lesions 
include topical corticosteroids and calcineurin 
inhibitors such as tacrolimus. Topical corticosteroids 
of varying potency can be applied as solutions, 
gels, creams or ointments several times a day. 
Intralesional injections of corticosteroids (e.g. 
triamcinolone acetonide) for localised ulceration are 
helpful for persistent lesions resistant to treatment. 
Topical tacrolimus may be used as add-on therapy. 
Tacrolimus ointment (available as 0.03% and 0.1%) 
is recommended for lesions involving the lips, while 
tacrolimus solution is a better choice for intraoral 
involvement [5]. 

ChronicAcute GVHD

• Rash
• Nausea and Vomiting
• Loss of appetite
• Diarrhoea
• Cholestatic hepatitis

Classic:  
Occurs within 100 days

Persistent / Recurrent / Late 
acute:  
Beyond 100 days

Classic:  
At least one diagnostic / 
distinctive manifestation, no 
time restriction

Overlap syndrome:  
Features of acute and chronic, 
no time restriction

• Typical lichenoid features
• Erythema
• Ulceration
• Leukoplakia
• Dry mouth
• Limited mouth opening

Table 9.2. Acute and chronic GVHD [15].
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Oral pain can be controlled with topical anesthetic 
agents such as viscous lidocaine, or systemic 
analgesics, including opioids [27]. Maintaining oral 
hygiene is difficult. Patients should be advised to use 
neutral-pH toothpastes and to avoid mint flavouring 
which may act as an irritant. Ultra-soft toothbrushes 
are recommended in the case of painful oral lesions 
[15]. 

Limited data from the literature have shown that 
low level laser therapy, CO2 laser therapy and 
phototherapy with intraoral PUVA or UVB are effective 
in treating pain associated with oral cGVHD lesions 
[5, 15, 28]. Further studies are necessary to determine 
the efficiency of these treatments. 

9.7. Salivary gland cGVHD

Treatment is aimed at gustatory and mechanical 
stimulation of salivary glands and the use of 
oral lubricants as a saliva replacement. Systemic 
treatment with cholinergic agonists may be helpful 
(e.g. pilocarpine 5-10mg three to four times daily; or 
cevimeline 15-30mg two to three times daily) [29]. 
Topical fluoride application should be recommended 
to prevent demineralization of teeth. Patients should 
be educated regarding the importance of non-
cariogenic nutrition and instructed to rinse after 
meals [10, 15].

9.8. Sclerotic oral cGVHD

Sclerotic changes tend to be progressive and non-
reversible. Patients should be instructed to undertake 
physiotherapy exercises daily to enhance flexibility of 
the perioral tissues. Systemic cGVHD treatment may 
be warranted, and in some cases, surgical treatment 
may be necessary.

The treatment of oral cGVHD is summarised in Table 
9.3.

Oral mucosal cGVHD

Topical corticosteroids

• 0.05% clobetasol propionate 
• 0.01–0.05% fluocinolone acetonide 
• 0.1–0.5% triamcinolone acetonide 
• Tacrolimus 0.1% solution
• Tacrolimus 0.1% ointment, 2 times/day 

2–3 times/day

• 2–3 times/day.
• Check-ups every 15 days to assess the 

response. 

• The use of creams or ointments is 
preferred for managing localised 
intraoral lesions.

• Mouthwashes for extensive and 
multiple lesions or those inaccessible to 
gel applications.

• Gingival lesions can be treated using 
individual custom trays. 

Intralesional corticosteroids

• Triamcinolone acetonide 10–40 mg/mL • Inject directly into the subepithelial 
connective tissue just below the lesion 
through the adjacent healthy mucosa.

• Consider the use of local anesthesia 
(0.5 mL of 2% lidocaine) in the solution. 

• Repeat every 1–4 weeks. 

• Refractory and symptomatic localised 
ulcerative lesions.

Systemic corticosteroids

• Prednisone 0.5–1.0 mg/kg/day • Until a therapeutic response is 
achieved*. 

• Severe initial presentation and/or 
generalised ulceration and erythema; 

• Treatment of resistant/recalcitrant 
lesions or the treatment of resistant/
recalcitrant disease that involves 
numerous locations, including the oral 
cavity.
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Salivary gland cGVHD

• Xerostomia
• Dental caries
• Candidosis

• Salivary stimulants (gum/candy) Oral-
moisturising agents Sialogogue therapy
• Pilocarpine 5 mg tid
• Cevimeline 30 mg tid

• Good oral hygiene 
• Avoid sugary foods/drinks 
• Topical fluoride therapy 

Remineralization therapy 
• Regular dental visits
• Fluconazole
• Disinfect removable prosthesis nightly

• Sugar-free or xylitol-containing gum/
candy 

• Sialogogues may take 8-12 wks for full 
efficacy 

• Avoid sialogogues in patients with 
pulmonary disease

• Topical corticosteroid therapy increases 
risk of candidisis

• Antifungal prophylaxis for recurrent 
candidiasis

Sclerotic cGVHD

• Physiotherapy exercises
• Intralesional steroid therapy
• Surgery to disrupt mucosal bands

• Condition is generally progressive and 
requires ongoing therapy

Table 9.3. Summary of treatment options for GVHD.

9.9. Complications

Patients frequently develop oral candidosis due to 
dry mouth, immunosuppression and antimicrobial 
prophylaxis. Prophylactic antifungal therapy should 
be given to patients with predisposing factors. In 
cases where oral candidosis develops, it should be 
treated with systemic antifungal therapy, usually 
fluconazole [10].

Recurrent HSV infections are also possible, often with 
atypical presentations. Systemic antivirals (acyclovir) 
are the treatment of choice.

After HSCT, patients have an increased risk of a 
second primary cancer. The risk for oral cancer 
in cGVHD patients is 6 times higher compared to 
the general population. The longer the time since 
transplantation, the risk of cancer arising increases. 

The average time for oral cancer development 
following HSCT is 6-8 years. NIH recommendations 
suggest patients are screened twice a year [30]. In 
cases of oral cancer development, the follow-up time 
should be prolonged due to risk of recurrence [31].

Summary

Most patients with cGVHD present with oral 
manifestations of the disease. Treatment is 
symptomatic and aimed at preserving function and 
improving quality of life. Due to the increased risk 
for dental caries development and risk of oral cancer, 
long-term follow-up and screening of oral mucosa 
every 6 months is recommended.
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Oral Submucous Fibrosis (OSMF) is a chronic, 
progressive scarring condition affecting the oral 
mucosa and often, the upper oesophagus. The 
condition was first described by Schwartz in 1952 
as ‘atrophic idiopathic mucosa oris’. The term OSMF 
was first used by Joshi in 1953. The first cases were 
reported in the Indian subcontinent in the mid 
twentieth century [1]. The aim of this review is to 
provide a comprehensive overview of OSMF including 
the epidemiology, clinical features, diagnosis, and 
management of the disease.

10.1. Definition

There is no universally accepted definition of 
OSMF, and more recent definitions aim to provide 
commentary on the disease’s aetiology, epidemiology 
and clinical features. Pindborg in 1966 defined OSMF 
as ‘an insidious, chronic disease that affects any part 
of the oral cavity and sometimes the pharynx’ [2]. 
Brad (2019) defined OSMF as a ‘chronic, precancerous 
and often debilitating condition characterised by 
slowly progressive fibrosis of the oral cavity and 
oropharynx’ and Langdon (2007) described OSMF as 
‘a progressive disease in which fibrous bands form 
beneath the oral mucosa’ (Brad, 2019) (Langdon, 
2007). The aforementioned definitions are similar 
in some respect and highlight certain ubiquitous 
themes in the diseases clinical pattern and aetiology, 
in particular, the progressive and chronic nature of 
the disease. A more comprehensive definition defines 
OSMF as ‘a chronic, progressive disease that alters 
the fibroelasticity of the oral submucosa, prevalent 
in India and Southeast Asia but rare elsewhere, and 
characterised by burning and pain in the oral cavity, 
loss of gustatory sensation, the presence of blanched 
fibrous bands and stiffening of the oral mucosa and 
oro-pharynx (leading to trismus and a progressive 
reduction in mouth opening) and an increased risk of 
developing oral squamous cell cancer (3-19%) [2]. It is 
usually associated with the chewing of the areca nut 
(an ingredient in betel quid) but the exact etiology is 
unknown and there is currently no effective treatment.

10.2. Aetiopathogenesis

OSMF is primarily caused by chewing an Areca nut. 
Areca or betel nut is the name for the nut derived 
from the Areca plant. A dose dependent relationship 
for both frequency and duration of chewing has been 
noted in the development of OSMF [4]. Areca, betel or 
paan chewing is a common recreational habit in the 
Indian subcontinent and its consumption is becoming 
increasingly more common in Western communities 
due to migration. Certain preparations of Areca 
nut include tobacco and other known carcinogens. 
Areca nut in isolation is a recognised carcinogen, as 
it contains certain tannins and alkaloids, which have 
a cytotoxicity and genotoxicity. Slaked lime, which is 
another common ingredient in Areca nut preparations 
has elevated concentrations of arsenic. In the Hindu 
religion, Areca nut is believed to be divine and it is 
consumed due to the perceived medicinal value. It 
has also been perceived as an aphrodisiac, an agent 
that improves oral hygiene and reduces halitosis, a 
salivary stimulant that improves digestion and, within 
the Indian subcontinent, it is believed to have a 
stabilising effect on glycemic control in patients with 
diabetes. Arecoline, a byproduct after metabolism 
of Areca nut, is an alkaloid that readily crosses the 
blood brain barrier and has been implicated in 
the addictive potential of the Areca nut chewing 
habit. The subsequent physiological effects are 
often described as euphoric, users also describe 
heightened awareness and improved productivity. 
The International Agency for Research on Cancer has 
categorised Areca nut as a Group 1 carcinogen [5, 6].

There may also be a genetic predisposition, with 
association with certain HLA subtypes and haplotypes 
(A10/DR3). Malnutrition, anaemia and haematinic 
deficiencies are associated with atrophy of the oral 
mucosa and increased potential for collagen synthesis 
[3]. Capsaicin, an active component of chili peppers, 
may incite an allergic or hypersensitivity reaction, 
which may contribute to fibrosis [3].
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OSMF is characterised by abnormal collagen 
deposition. Areca alkaloids, such as arecoline, 
cause fibroblast proliferation. Flavourings within 
areca nut preparations, such as tannins, may also 
inhibit collagenase activity. The progression of the 
disease is associated with replacement of the easily 
degradable type 1 collagen, with more resistant 
type 3 collagen. There is also inhibition of collagen 
phagocytosis. Arecoline is the main aetiological 
factor in this inhibition as it causes suppression of 
T-cell activity. Copper released during the chewing 
of Areca nut causes upregulation of lysyl oxidase 
enzyme which leads to increased cross-linking of 
collagen and elastin molecules. There is increased 
expression of fibrogenic cytokines, and many consider 
the activation of TGF-Beta the main molecular event, 
leading to the increased collagen production and 
fibrosis [7]. Occasionally, the development of OSMF 
is associated with the formation of vesicles, however, 
the characteristic changes are a juxtaepithelial 
inflammatory reaction followed by fibroelastic 
changes and atrophy of the oral epithelium, leading to 
the classic clinical sequelae [5, 7, 8].

Histopathological specimens will exhibit certain 
features of OSMF, such as atrophy or thinning of 
the epithelium and juxtaepithelial hyalinization and 
collagen of varying density, along with a fibrosed 
lamina propria and anchoring fibrils [9].

10.3. Epidemiology

OSMF occurs predominantly in the Indian 
subcontinent and South East Asia including India, 
Taiwan, China, Bangladesh, Malaysia, Singapore, 
Thailand and Sri Lanka. It has also been reported 
in South Africa and Saudi Arabia. OSMF is found in 
Asian populations in the USA, United Kingdom and 
developed countries and therefore the condition 
exhibits a global health burden. The number of global 
cases in 1996 was estimated to be 2.5 million. OSMF 
symptoms tend to develop in the 4th - 5th decade of 
life, but cases have been reported in the patients as 
young as eleven [10, 11]. The disease has a female 
preponderance for unknown reasons.

10.4. Clinical Presentation

OSMF has been clinically categorised into four stages 
by More (2012), encompassing an eruptive and then 
fibrotic phase. The eruptive phase may be associated 
with vesicle formation, with burning sensation and 
discomfort in the oral cavity being common. The 
texture of the oral mucosa begins to change, losing 
its suppleness. Pallor of the mucosa progresses, and 
the mucosa begins to blanch. Mucosal petechia may 
develop, as well as melanotic mucosal pigmentation, 
mucosal ulceration and erythematous areas [3, 12]. 

In stage two, fibrosis occurs in the vesicles and ulcers 
when they heal. Vertical and circular palpable fibrous 
bands in the buccal mucosa and/or oropharynx 
develop with or without stomatitis. Thinner bands 
may be present in the earlier stages when compared 
to these palpable bands [4].

In stage three, palpable fibrous bands may be present 
in any part of the oral cavity with or without stomatitis 
[3]. Stage four encompasses all of the above with the 
development of a potentially malignant disorder or 
frank oral squamous cell carcinoma [3].

Specific findings in stages two to four include trismus, 
depigmentation of the gingiva, atrophic uvula 
and depapillation of the tongue. Changes in facial 
aesthetics may also be observed with sinking of the 
cheeks which does not correlate to age or nutritional 
status. In severe cases, speech and hearing deficits 
may develop. OSMF has been reported to have a 
significant impact on quality of life in the later stages. 

More also described a functional staging of OSMF 
based on interincisal mouth opening; Stage 1 (greater 
than or equal to 35 mm), stage 2 (between 25 and 35 
mm), stage 3 (15 and 25mm) and stage 4 (less than 
15mm).

There have been further classifications, however, the 
2012 classification has been readily adapted across 
the Indian subcontinent and serves as an effective 
communication tool amongst clinicians [13].

Paymaster in 1956 first reported the premaligant 
potential of the condition [14]. There are significant 
geographical variations in the reported malignant 
transformation rates. 
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Figure 10.1. Showing Blanching of the left and right buccal mucosa with leukoplakia and some evidence of fibrous banding visible, more prominent on 
the right buccal mucosa. Loss of pallor is evident on the upper and lower labial mucosa.

The rate is generally higher in India, when compared 
to other countries. A potential explanation of this 
is the way areca nut is prepared with additional 
additives. Taiwanese studies found that tobacco 
products are generally not used in conjunction 
with areca nut products and this could account for 
the lower rate of malignant transformation in this 
population. The rate of malignant transformation has 
been estimated to be between 1 and 9%. A higher 
malignant transformation rate has been observed in 
those with a concurrent oral leukoplakia. Oral cancers 
originating from OSMF have also been reported to 
be both less and more aggressive when compared 
to Oral Cancer originating from other lesions within 
the oral cavity [15, 16]. Many studies have attempted 
to correlate potential molecular markers in the 
development of oral cancer, to better understand the 
mechanism of malignant transformation [16].

10.5. Differential Diagnosis

In the early stages, OSMF may be misdiagnosed. 
Patients complaining of a burning sensation 
with mucosal atrophy may be diagnosed with 
Oral Dysaesthesia, with or without an underlying 
contributing factor such as a haematinic deficiency 
or anaemia. Careful history taking and enquiry 
into recreational habits is fundamental. OSMF may 
present with features similar to other oral potentially 
malignant disorders, such as oral lichen planus [3].

Scleroderma is an autoimmune condition affecting 
the skin, internal organs and blood vessels. It is 
characterised by diffuse sclerosis of the skin and other 
connective tissue. Scleroderma may present with 
fibrous bands in the oral mucosa and progressive 
trismus. Patients with scleroderma will also have 
extraoral complaints. Microvascular imaging, testing 
for autoantibodies help establish the diagnosis of 
scleroderma [17].
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Amyloidosis is characterised by the deposition of 
amyloid proteins (fibrillar protein) in tissues. Systemic 
amyloidosis may present with macroglossia or 
progressive trismus. Careful history taking, blood 
and biopsy help establish the diagnosis [18]. In its 
later stages, OSMF may present as frank oral SCC, 
leukoplakia and erythroplakia

10.6. Diagnosis

Careful enquiry into recreational habits will strongly 
suggest a diagnosis of OSMF. As OSMF is a potentially 
malignant condition, incisional biopsies are necessary. 
Histopathological analysis is helpful in clinical staging 
of the disease however trauma from the biopsy 
procedure can potentially induce a degree of fibrosis 
which can contribute to worsening trismus. Certain 
biomarkers, such as mRNA, can influence the staging 
of disease and genetic analysis of specimens may 
predict future malignant transformation. Hematoxylin 
and eosin is the most common stain used in the 
diagnosis of OSMF although special stains e.g. van 
gieson, may be used to demonstrate collagen in the 
lamina propria and submucosa [19].

Biochemical and biomolecular techniques are not 
routinely recommended. Serum copper levels have 
been correlated with the severity of OSMF. Blood 
investigations may be required to exclude certain 
differential diagnoses, for example anaemia or 
scleroderma [19].

Conventional oral examination, followed by biopsy 
remains the gold standard for diagnosis [20].

10.7. Management 

Patients should be counselled on the continued 
use of Areca nut chewing and its role in the 
aetiopathogenesis and risk of malignant 
transformation and should be encouraged to stop the 
habit.OSMF carries a significant global disease burden 
and primary prevention is a key focus of government 
strategy in countries within the Indian subcontinent. 

Approaches such as banning Areca plant products 
and their preparations, as well as education on the 
harmful effects of Areca nut chewing have been 
demonstrated to be useful in primary prevention at 
both individual and population levels [3]. OSMF often 
presents late creating  
a management dilemma. 

10.7.1. Conservative management:

In the moderate to severe stages of OSMF, the 
degree of fibrosis is irreversible, and treatment is 
primarily symptomatic. Conservative management 
for progressive reduction of mouth opening involves 
physical therapy. Various exercises aimed at 
stretching the tissues and strengthening the muscles 
of mastication are advised. Custom made devices 
may also be useful in reducing trismus. Patients are 
encouraged to massage the muscles of mastication. 
Oral hygiene should be reinforced as patients with 
OSMF display higher levels of dental diseases such as 
periodontal disease, dental caries and halitosis [21, 
22].

Patients complaining of general oral discomfort can 
be prescribed anesthetic. In more advanced stages 
of OSMF, intralesional corticosteroid injections have 
been useful in reducing trismus  but with limited 
success [21].

Other topical treatments such as hyaluronidase 
may be useful and have a synergistic effect when 
used in combination with other topical treatments. 
Hyaluronidase catalyses the degradation of hyaluronic 
acid, a component of collagen. Other fibrinolytic 
therapies include the use of chemotrypsin and 
collagenase. Interferon gamma is a recognised 
antifibrotic cytokine and intralesional injection 
has demonstrated therapeutic effect. Intralesional 
application of placental extracts has also been 
demonstrated to be efficacious [21].

Other therapies aim to promote oral mucosal blood 
flow. Pentoxyphyline is a drug that alters fibroblast 
physiology and also improves tissue oxygenation by 
improving peripheral blood flow. It has been shown 
to provide symptomatic relief to patients with OSMF. 
Agents such Beta-adrenergic agonist drugs have a 
vasodilatory effect and also have been demonstrated 
to provide symptomatic relief [21].
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The use of antioxidants, nutrients, micronutrients 
therapy (AONMT) are aimed at improving the 
nutritional status of patients with OSMF and are 
used in combination with vitamin and mineral 
supplementation. Agents such as Beta-carotene 
and lycopene are used to promote cellular health 
and have a protective effect with regards to the 
carcinogenic process [21].

There exists no globally accepted conservative 
management technique/s for OSMF. Kerr et al. 
[23] found a low grade of evidence to support 
recommendations for the management of OSF. 

10.7.2. Surgical Management:

Surgical treatment may be indicated in severe cases 
of trismus and aims to improve mouth opening 
and masticatory and oral health [21]. The surgical 
approach usually involves removal of the fibrosed 
tissue and after care is aimed at maintaining opening 
after removal and muscle release [21].

Simple excision of the fibrosed bands exacerbates 
the condition, as iatrogenic trauma from the surgical 
process leads to subsequent fibrosis [21]. Chronic 
trismus as a result of OSMF can lead to physiological 
changes in the temporalis tendon and skin grafting 
procedures may help to resolve this, for example 
a Split-thickness skin grafting following bilateral 
temporalis myotomy or a coronoidectomy [21]. These 
are extensive surgical procedures and should not be 
undertaken lightly, but may alleviate the symptoms of 
trismus [21]. Myotomy of other masticatory muscles 
may also be considered [21].

Various flaps such as the nasolabial flap and its 
modifications (the extended nasolabial flap/ winged 
nasolabial flap/ facial artery-based nasolabial flap) 
are used to resurface intraoral defects after the 
above procedures [21]. These procedures result in 
aesthetically compromising facial scarring, however, 
in the Indian subcontinent it is widely applied due the 
simplicity of the procedure and the high success rate 
[21].

Free flaps are extensive surgical procedures primarily 
used in the management of oral squamous cell 
carcinoma [21]. The radial forearm free flap involves 
harvesting tissue from the forearm and is considered 
to be the gold standard surgical approach in the 
management of severe recalcitrant OSMF [21].

To avoid recurrence following surgery, postoperative 
physiotherapy is essential to maintain mouth opening. 
Physical therapy methods post-operatively are similar 
to those involved in the conservative management 
of OSMF [21]. Preoperative planning involves clinical, 
radiological and histopathological screening 21].

Summary

OSMF is chronic, progressive condition that results 
in fibrosis of the oral mucosa and, occasionally, the 
upper oesophagus, as a result of Areca nut chewing. 
Areca nut and its metabolites are both fibrogenic 
and carcinogenic and various preparations of Areca 
nut may include other carcinogens. The malignant 
transformation rate varies geographically and ranges 
from 1-9%. The rate of malignant transformation is 
dose dependent and correlated with the duration and 
intensity of Areca nut chewing habit and when used in 
combination with alcohol and tobacco consumption. 
There is no universally accepted management 
protocol. 

Globally, knowledge of the condition amongst the 
general population and healthcare professionals is 
low. This may contribute to the late diagnosis of these 
patients. All healthcare professionals have a role in 
the primary prevention and recognition of the disease 
[3].
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Reverse smoking is an unusual form of smoking 
in which smokers place the lit end of the cigarette 
into the oral cavity and inhale the smoke. This 
particular form of smoking is prevalent on the Indian 
subcontinent [1]. When the cigarette is held by the 
teeth and lips, the seal provided by the lips allows for 
a slower inhalation of the cigarette fume. In addition, 
moisture from the lip on the opposite end of the 
cigarette may allow for the cigarette to be consumed 
over a longer time period. Cigarette ashes are often 
swallowed in the process. The intraoral temperature 
can reach up to 120 degrees Celsius and the products 
of combustion increase the frequency of lesions 
inside the oral cavity when compared to conventional 
smoking. There is a relative paucity of epidemiological 
and controlled studies assessing these lesions [1].

11.1. Definition

In 2020, the World Health Organization (WHO) 
collaborating centre for oral cancer, defined palatal 
lesions in reverse smokers (PLRS) as ‘white and / 
or red patches affecting the hard palate in reverse 
smokers, frequently stained with nicotine’ [2]. These 
lesions were first described in the Indian state of 
Andhra Pradesh in the 1970s [3]. While it is useful to 
have consistent nomenclature regarding PLRS, the 
definition does not describe the full spectrum of 
clinical presentations of the disease.  Some of the 
changes in the palatal mucosa have a recognised 
malignant potential and PLRS are classified as an oral 
potentially malignant disorder (OPMDs) [2]. 

11.2. Aetiopathogenesis

The palatal mucosa, when continuously exposed to 
higher temperatures in reverse smoking results in 
thermal injury. In combination with the products of 
combustion, this thermal injury leads to increased 
frequency of palatal lesions when compared to 
conventional smoking. The lips act as a seal that 
prolongs contact time. The carcinogenic effects of 
cigarette smoking are well reported and have been 
described throughout this series [1]. 

Thermal injury along with prolonged contact with 
many of the carcinogens result in the likely changes in 
the palatal mucosa [4].

11.3. Epidemiology

Reverse smoking is a smoking habit observed 
around the world, however, there is a distinct lack of 
epidemiological studies evaluating the geographic 
distribution. Reverse smoking is most frequently 
observed in warm and tropical climates in the 
developing world, in countries such as Columbia, 
Venezuela, Panama and India [5]. The habit has also 
been observed in the developed world, for example 
it is known to be common on the Italian island of 
Sardinia. In India, reverse smoking appears to be 
a traditional habit amongst older woman in the 
southern state of Andhra Pradesh [6]. The type of 
cigarette used in these areas are often called chutta. 
A chutta is a coarse preparation of cheroot of varying 
length which can be prepared by the consumer or 
in factories. A study investigating the psychosocial 
factors associated with reverse smoking found that 
the habit is derived or inherited maternally or from 
other people in the family or social circle. The study 
found a profound psychological aetiology as there is 
no apparent physical benefit to perpetuating the habit 
[1, 5, 6].

11.4. Clinical Presentation

Bharath et al. [5], separated the palatal changes 
induced by reverse smoking into the following:

• Hyperpigmentation, in which well-defined diffuse 
or focal greyish black pigmentation is observed, 
as a result of melanocyte initiation. Typically, 
the margins are irregular, when compared to 
physiological racial pigmentation which presents as 
asymptomatic dark brown macules with less well-
defined borders.

• Depigmentation, presents as pale areas in the 
oral mucosa, often surrounded by areas of 
hyperpigmentation. Bharath et al [5], hypothesised 
that melanocytes act as an antioxidant that 
scavenge the toxic products produced by tobacco 
during combustion. Prolonged reverse smoking 
may deprive this melanin defense barrier causing a 
reduction of melanin production. Depigmentation 
may also be described as palatal keratosis.
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• Excrescences describe approximately 1-3mm 
elevated areas with central dots which mark the 
orifices of minor salivary gland in the palatal 
mucosa. These represent the initial palatal reaction 
in reverse smokers. Excrescences have been often 
historically used synonymously with nicotina 
palatini observed in conventional smokers, however, 
carry a higher malignant potential. The orifices are 
often referred to as central umbilications.

• Potentially Malignant Lesions: These areas are 
clinically indistinguishable from leukoplakia 
and erythroplakia. These conditions have been 
described in chapters in this series. 

• Ulceration: These represent a ‘burn’ type reaction 
of the palatal mucosa from thermal injury, these 
ulcers are often crater-like. Ulceration may be the 
direct result of thermal injury, however, may also 
represent frank carcinoma [5].

In addition, multimorphic lesions with all the above 
have been described where all or some the above 
palatal changes coexist in a single lesion [1].

11.5. Differential Diagnosis

Specific conditions such as oral lichen planus, oral 
candidiasis and oral lupus may present with clinical 
features such as those listed above. These can 
be excluded on careful history taking and enquiry 
into a reverse smoking habit. Oral candidiasis can 
be excluded by taking a swab for culture and the 
patient may also have other risk factors for oral 
candidiasis, such as coexistent immunosuppression. 
Differentiation of leukoplakia and erythroplakia has 
been described elsewhere in this series [1].

11.6. Diagnosis

Careful enquiry into recreational habits and a history 
of long-standing reverse smoking should lead to a 
high degree of clinical suspicion when changes are 
observed in the palatal mucosa. Conventional oral 
examination with appropriate lighting should be 
sufficient to detect palatal oral mucosal changes.

Gomez et al., proposed a grading system for these 
lesions:
• Grade 0 in which no palatal changes are observed
• Grade 1 in which mild palatal changes are observed 

such as ‘red circular areas over a slightly raised 
blanched mucosa of the glandular zone of the hard 
palate.’

• Grade 2 represent moderate palatal changes such 
as ‘papules of 2-4mm with central umbilication less 
than 2mm of diameter. Moderate changes include 
hyperkeratinization and premalignant changes like 
leukoplakia.’

• Grade 3 represent severe palatal changes such as 
‘papules greater than 4-5mm in size with central 
umblicus 2-4 mm in size or characterised by crater 
like ulcerations surrounded by keratinization’.

• Grade 4 lesions represent palatal carcinoma [4].

Due to the malignant potential of PLRS, biopsy of 
these lesions is paramount and may show varying 
grades of dysplasia or carcinoma. Specifically, 
excrescences, histologically show hyperplasia of 
ductal epithelium [5].

11.7. Management

Management is dependent on the histological 
diagnosis. Lesions with moderate to severe dysplasia 
may undergo surgical excision. Similarly, carcinoma 
is treated by surgical excision, with or without neck 
dissection and radiotherapy, depending on lesion 
size and depth of invasion. The exact malignant 
transformation rate of PLRS is unknown due to the 
lack of studies. Similarly, the recurrence rates after 
treatment are also unknown. Van Der Eb et al. [7], 
concluded that reverse chutta smoking was one of 
the major determinants for palatal cancer [7]. A dose 
frequency relationship is assumed, however cannot 
be confirmed due to the paucity of studies. 
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Summary 

Multiple pictures are available on Bharath et al. [8] 
Reverse smoking is a rare and peculiar tobacco 
smoking habit which results in variety of changes 
in the palatal mucosa, which can range from 
hyperpigmentation to frank palatal carcinoma. 

Due to a lack of studies assessing this unique disease 
entity, there are many unanswered questions with 
regards to epidemiology, management, and malignant 
transformation rate.
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12. Proliferative Verrucous Leukoplakia  (PVL)

12.1. Definition

Proliferative verrucous leukoplakia (PVL) was first 
defined in 1985, when Hansen and colleagues 
first described a particular form of leukoplakia, 
characterised by slow-growth and persistence, 
with a tendency to spread, become multifocal, 
and exophytic or wart-like with time [1]. More 
recently, alternative terms ‘Proliferative Multifocal 
Leukoplakia’ and ‘Proliferative Leukoplakia’ have 
been suggested. ‘Proliferative Multifocal Leukoplakia’ 
was proposed by Aguirre-Urizar, to emphasize the 
proliferative and multifocal nature rather than the 
verrucous appearance [2]. ‘Proliferative Leukoplakia’, 
proposed by Villa and colleagues, was based on data 
demonstrating an absence of a verrucous appearance 
in almost 40% of cases [3]. 

In 2020, the Working Group of the WHO Collaborating 
Centre for Oral Cancer acknowledged that ‘despite 
the imperfection of the term PVL to capture an 
expanded group of patients with multifocal disease, 
the term is widely reported, and the Working Group 
recommended retaining this term’. The same group 
proposed the following definition: ‘a progressive, 
persistent, and irreversible disorder characterised by 
the presence of multiple leukoplakias that frequently 
become warty’ [4].

PVL can be considered a distinct form of oral 
leukoplakia (OL) characterised by multifocal 
lesions, progressive clinical course and changes in 
clinical appearance and histopathologic features 
[4, 5]. However, such a position to classify PVL as a 
separate entity is not universally agreed, since large, 
widespread leukoplakias, and not only PVLs, carry a 
distinct risk of malignant transformation [6]. 

12.2. Epidemiology and Risk of Cancer

The overall prevalence of OL is estimated to range 
between 1.5% and 2.6% [7]. PVL is less common than 
standard leukoplakia and data on its prevalence is not 
available [3].

The aetiology of PVL remains unknown. PVL is 
more common in elderly females without a racial 
predilection [3, 5, 8] and it is not associated with the 
traditional risk factors for OL and oral squamous 
cell carcinoma (OSCC), i.e. tobacco and alcohol 
consumption [9]. Approximately two-thirds of PVL 
cases are in never-smokers and patients who do not 
report alcohol abuse [3, 5, 8].

The putative role of human papillomavirus (HPV) has 
not yet been established [3, 10]. The reported HPV 
prevalence in PVL ranges from 0-88% based on the 
results from studies with small patient numbers [9, 11, 
12]. A study investigating the prevalence of HPV in 58 
patients showed no significant differences between 
patients affected by PVL and those with conventional 
OL (24% versus 25%) [9, 13]. 

On the first histopathological examination, the 
majority of PVL lesions (52.5%) show hyperkeratosis 
without dysplasia or verrucous hyperplasia [3]. 
Nevertheless, PVL is associated with the highest 
incidence of oral cancer amongst OPMDs, either 
verrucous carcinoma or squamous cell carcinoma 
[14–20]. Approximately 61% of patients with PVL 
develop oral cancer over an average period of 
7.4 years [21], though a recent systematic review 
estimated malignant transformation occurs in 49.5% 
(CI 26.7%-72.4%) of PVL cases [4,15]. The annual 
incidence is estimated to be 10.0% per year [22]. 

Multiple primary carcinomas of gingival sites have 
been reported in the literature in patients affected by 
PVL, evidenced in recent case series [8,17,23]. PVL is 
associated with an overall mortality of 40% [21, 24].

12.3. Clinical Presentation

Clinically, PVL may involve a single large area of the 
oral mucosa, but more frequently, it is multifocal, 
affecting the gingiva, buccal mucosa, and tongue in 
both contiguous and non-contiguous sites of the oral 
cavity [3, 5, 21, 25]. The oral sites more frequently 
involved by PVL are the gingiva (62.7%), the buccal 
mucosa (59.8%) and the tongue (49.1%) [9, 21]. 
Figures 12.1-12.3 illustrate PVL affecting multiple sites 
within the oral cavity.
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Figure 12.1. Dense PVL affecting the buccal gingiva in the lower anterior 
sextant, with nodular components, a speckled patch can also be seen in 
the lower left buccal sulcus.

Figure 12.2. Mild PVL affecting the edentulous ridges.

Figure 12.3. A dense multifocal area of PVL on the encompassing the 
right lateral tongue.

Multifocality and progressive clinical course are the 
main features which characterize PVL [4]. The oral 
lesions in PVL are often associated with ongoing 
changes in the clinical and histopathological picture 
[4]. Table 12.1 reports the characteristic clinical 
features of PVL as described in the recent report on 
OPMDs prepared by the WHO Collaborating Centre 
for Oral Cancer [4].

PVL clinical presentation

Multiple, thick, white patches in more than two different oral 
sites, frequently found on the gingiva, alveolar processes, and 
palate

Majority of the lesion presents a verrucous pattern

Lesions spread and coalesce during development

Recurrence in a previously treated area

Table 12.1. Clinical presentation of PVL according with WHO 
Collaborating Centre for Oral Cancer 2020 [4].

PVL usually begins as a homogenous leukoplakia 
with no dysplasia on histological examination and 
progressively evolves to verrucous lesions in single 
or multiple area of the oral mucosa [3,26]. At the 
beginning, PVL manifests as one or more leukoplakias 
which progressively affect multiple locations with 
gradual spread of a single lesion or multiple lesions 
coalescing [3, 4]. At the initial stages, PVL may present 
as a multifocal lesion lacking the typical verrucous 
appearance [3, 27]. In addition, the initial lesion 
can be white and flat, sometimes demonstrating a 
lichenoid appearance, making the distinction between 
it and oral lichen planus (OLP) difficult [3, 4, 28, 29]. In 
such cases, PVL may be erroneously treated as OLP 
for long periods with the subsequent risk of missing 
or delaying the diagnosis of a potential OSCC [4,29]. 

PVL has also been characterised by prominent 
erythema (19% in the series by Villa et al) with 
a malignant transformation rate (MTR) of 100% 
when compared to those PVL lesions without an 
erythematous component (MTR 62.5%) [3].
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12.4. Diagnosis

The histopathological features of PVL are not 
pathognomonic and are non-specific, ranging from 
hyperkeratosis in the early stages, to verrucous 
hyperplasia, and different grades of dysplasia [5, 9]. 
In addition, PVL cases characterised clinically by an 
inflammatory component or lichenoid appearance 
may show a ‘lichenoid’ lymphocytic band, and 
be misdiagnosed as OLP [4]. For this reason, the 
definitive diagnosis of PVL is made on the basis of a 
combination of clinical and histopathological findings 
[1, 4, 9]. Every white lesion, which becomes warty and 
exophytic, with spread over time and recurrence after 
treatment, should be considered as PVL [27]. 

Since the first definition in 1985, other authors have 
proposed alternative diagnostic criteria [3]. In 2010, 
Cerero-Lapiedra et al proposed five major and four 
minor criteria, and specific combinations of them, to 
establish an early diagnosis of PVL (Tab.12.2) [20]. 

Major Criteria Minor Criteria

Oral leukoplakia affecting 
more than two different 
oral sites (more frequently 
gingiva, palate, and alveolar 
ridge)

The lesions cover a mucosal 
extension that exceeds 3 
cm (adding all the affected 
areas)

Verrucous clinical 
appearance

Female gender

Lesions show clinical 
progression and spreading

Never-smoker (regardless of 
gender)

Recurrence in a previously 
treated area

Disease evolution longer 
than 5 years

Histopathological picture of 
oral epithelial hyperkeratosis 
or verrucous hyperplasia, 
verrucous carcinoma, or 
squamous cell carcinoma.

Diagnosis of PVL can be made when:
• three major criteria (histopathological criterion being one) or
• two major (histopathological criterion being one) and two 

minor criteria

Table 12.2. PVL diagnostic criteria according to Cicero-Lapiedra et al. 
(Modified by [3,20]).

Carrard et al proposed to simplify the diagnostic 
criteria of PVL omitting the distinction between major 
and minor criteria, and suggested four criteria which 
should be met (Table 12.3) [30].

Modified diagnostic criteria for PVL: all four criteria 
should be met.

1. Leukoplakia showing the presence of verrucous or 
wartlike areas, involving more than two oral subsites. 
The following oral subsites are recognised: dorsum of 
the tongue (unilateral or bilateral), border of the tongue, 
cheek mucosa, alveolar mucosa or gingiva upper jaw, 
alveolar mucosa or gingiva lower jaw, hard and soft 
palate, floor of the mouth, upper lip and lower lip.

2. Adding all involved sites, the minimum seize should be at 
least three centimeters.

3. A well-documented period of disease evolution of at least 
five years, being characterised by spreading and enlarging 
and the occurrence of one or more recurrences in a 
previously treated area.

4. The availability of at least one biopsy in order to rule out 
the presence of a verrucous carcinoma or squamous cell 
carcinoma.

Table 12.3. Simplified diagnostic criteria for PVL [30].

When obtaining a biopsy from a suspected PVL lesion, 
as well as non-homogeneous OL, it is important 
to choose the most representative parts to avoid 
underdiagnosis [31]. Histopathological examination 
may lead to a variable diagnosis within the same 
lesion [31]. For this reason, multiple mapping 
biopsies are often recommended [5, 22]. Multiple 
and periodic mapping biopsies are indicated in PVL 
to detect different grades of dysplasia or to exclude 
OSCC [5, 22]. It has been reported in PVL and non-
homogeneous OL that approximately 10%–17% of 
OSCC cases may be missed by performing only a 
single biopsy [5, 32, 33]. 

12.5. Management

The management and treatment of PVL is particularly 
challenging [5]. In the last decade, different 
approaches have been proposed to reduce the high 
incidence of oral cancer among patients affected 
by PVL. To date, none of the treatments, (surgery, 
laser ablation, retinoids, photodynamic therapy 
and chemo¬therapy) have proven to be effective in 
reducing oral cancer development in these patients 
[19, 34].
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Despite the lack of evidence on efficacy, surgical 
treatment is the most frequent intervention 
adopted in the management of PVL [24]. When PVL 
is characterised by small lesions, and if the area 
is discrete, excision may be attempted, but the 
patient should be aware that ongoing follow-up will 
be necessary due to high oral cancer risk and risk 
of lesion recurrence (71%) [3, 24]. Most PVL cases 
demonstrate large lesions and involve multifocal non-
contiguous areas. A recent systematic review reported 
the overall recurrence rate of PVL to all treatment 
modalities is approximately 85% [19], without any 
reduction in cancer incidence [19]. For all these 
reasons, surgical excision in extensive PVL may be 
considered an impractical and unnecessary aggressive 
treatment option [35].

Many clinicians choose a ‘wait and see’ approach, 
based on periodical multiple biopsies and regular 
clinical examination [35]. The aim of this approach is 
to identify very early onset of oral carcinoma, giving 
the best treatment outcome and prognosis. 

In conclusion, considering the high cancer incidence 
in PVL patients, multiple biopsies and strict clinical 
follow-up is mandatory (every 3-6 months depending 
on clinical features) [24]. The timing of malignant 
transformation is unpredictable, therefore lifelong 
follow-up is necessary [3].
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13. Discoid Lupus Erythematosus

The aim of this chapter is to present readers with 
summarised information on the epidemiology, 
clinical characteristics, diagnostic procedure and 
management of oral lesions in discoid lupus 
erythematosus (DLE). 

13.1. Definition

Discoid lupus erythematosus (DLE) is a chronic 
inflammatory condition affecting skin and oral 
mucosa (1). DLE is the most common variant of 
chronic cutaneous lupus comprising 80% of cases 
[2]. The pathophysiology of the disease is complex 
and involves multiple factors including genetics, 
environmental factors and the innate and adaptive 
immune system (2). The most common environmental 
triggers for DLE include UV irradiation, drugs, 
radiotherapy and smoking [4, 5]. 

13.2. Epidemiology

The prevalence of DLE ranges from 9-70 cases per 
100,000 population [6,7]. DLE incidence in the general 
population varies from 0.8-4/100 000 person/years 
and is 3–5 times higher in Asian and Black ethnic 
groups compared to White ethnic groups [3, 6, 8]. 
DLE predominantly affects women with a female to 
male ratio of 3:1. Although DLE may occur at any age, 
it most often develops in persons aged 20-40 years. 
Oral lesions are present in 20% of DLE patients [9,10]. 
Occurrence of oral lesions in DLE patients without 
cutaneous involvement is rare and reported in 10%  
of cases [11].  

13.3. Clinical presentation

The most common presentation of chronic cutaneous 
lupus is DLE which may occur as localised type (80%) 
with lesions presenting on the face, ears and scalp. 
Disseminated DLE (20% of cases) presents with 
lesions above and below the neck and is associated 
with an increased risk of progression to systemic 
lupus erythematosus [12]. DLE cutaneous lesions 
present on sun exposed areas of the face and neck 
with annular erythema and follicular hyperkeratosis.  
A characteristic plaque over the malar area of the face 
and the bridge of the nose in a butterfly pattern has 
been described. The skin lesions may be accompanied 
by an itching or burning sensation. 

As the skin lesions progress, central atrophy, scarring, 
telangiectasia and hypopigmentation occur. Irreversible 
scarring alopecia on the scalp also occurs [13].

Oral lesions occur in approximately 20% of the cases 
and typically affect the lips, hard palate and buccal 
mucosa [14]. Oral DLE lesions are characterised 
by the presence of central erythema or ulceration 
surrounded by hyperkeratotic papules or radiating 
striae, and peripheral telangiectasia (Figures 13.1 and 
13.2). The ‘honeycomb’ appearance occurs in long-
standing lesions. Mucosal lesions may occur without 
involvement of the skin or prior to the development 
of skin lesions. Lip lesions may spread to involve 
the adjacent skin, obscuring the vermilion border. 
Desquamative gingivitis affecting lower and/or upper 
gingiva may also be present [15]. With healing, erosive 
lesions may leave post-inflammatory pigmentation. 
The most common symptoms of DLE include a 
burning sensation (66.6%), photosensitivity (57.1%), 
dryness (23.8%), tenderness (14.3%) and pain (4.8%) 
but lesions can be asymptomatic [11].

Figure 13.1. Lip lesion in DLE presenting with central atrophy surrounded 
by radiating hyperkeratotic striae (courtesy of Professor Ivan Alajbeg).

Figure 13.2. Oral mucosal lesion of DLE presenting with central atrophy 
and erosion surrounded by radiating hyperkeratotic striae (courtesy of 
Professor Ivan Alajbeg).
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DLE patients have increased risk of cancer, including 
non-melanoma skin cancer and oral cancer, 
compared to the general population [16, 17]. The 
World Health Organization categorised DLE as an 
oral potentially malignant disorder though malignant 
transformation is rare [18, 19]. More commonly, 
malignant transformation occurs in DLE lesions 
localised to the vermilion border of the lip, with the 
lower lip more often affected. Long-term ultraviolet 
light exposure, chronic scarring, HPV infection and 
long-term immunosuppressive therapy may be 
predisposing factors for the development of SCC. 
The mean duration from the onset of DLE to the 
development of lip cancer is shorter compared to 
cancers originating from DLE lesions at other sites 
(10-13 years vs. 19-26 years) [20–24]. Furthermore, 
DLE-related cancers are more aggressive and have 
higher metastatic potential (10-25%), recurrence rates 
(27-29%) and mortality (19.4%) compared to non-DLE 
related cancers (20%, 0.5-6% and 1%, respectively) 
[20-24].

13.4. Differential diagnosis

The differential diagnosis of DLE oral lesions includes 
oral lichen planus (OLP), oral lichenoid lesions, oral 
leukoplakia and actinic cheilitis (when the lower lip  
is affected) [25]. 

In the case of OLP, lesions are more widespread and 
more symmetrically distributed, and the reticular 
pattern is more pronounced unlike in DLE oral 
lesions. Contact oral lichenoid lesions present as 
white striae in sites directly in contact with amalgam 
restoration. Following removal of the restoration, the 
lesion improves or resolves. Oral leukoplakia does not 
exhibit a radial pattern of hyperkeratotic striae and 
does not present with central atrophy. Actinic cheilitis 
usually involves the lower lip presenting with scabbing 
and without striae formation [25].

13.5. Diagnosis

The diagnosis of DLE can be challenging in light of the 
similarities with oral lichen planus on histopathology. 
Chapter ‘Histological Aspects of Oral Potentially 
Malignant Disorders’ discusses these challenges  
in greater detail. 

Histological findings of oral DLE include 
hyperkeratosis with keratotic plugs, atrophy of the 
rete ridges, hydropic degeneration of the basal cell 
layer, interface mucositis with superficial or deep 
perivascular lymphocytic infiltrate, oedema in the 
lamina propria and PAS positive thickening of blood 
vessel walls [11, 26, 27] 

Though the histology of oral DLE is characteristic, it 
may be difficult to distinguish from oral lichen planus. 
Direct immunofluorescence (DIF) may be helpful for 
further analysis [28]. DLE lesions demonstrate linear 
or granular deposition of IgM, IgG and complement 
3 (C3) at the basement membrane zone – the so 
called ‘lupus band’ [28]. In contrast to DLE, fibrinogen 
deposits can be found in 90-100% of the OLP patients 
along the basement membrane [28]. Due to the 
marked difference in DIF findings between DLE  
and oral lichen planus, many authors believe DIF 
should be part of the diagnostic standard when  
it is suspected [26, 27].

Serological and haematological abnormalities may 
be detected in DLE patients [29]. In some cases, the 
erythrocyte sedimentation rate may be elevated 
[29]. Approximately 20% of patients have positive 
antinuclear antibody (ANA) and up to 20% have SS-A 
autoantibodies. Anti-Sm autoantibodies, usually seen 
in systemic lupus erythematosus, may occur in 5-20% 
of DLE patients [29].

13.6. Management

Patients should be made aware of the possibility 
of progressing to systemic disease. The risk of 
progression from DLE to SLE is 16.7% within 3 years 
of diagnosis and 17% within 8 years of diagnosis [3, 
30]. Preventive measures include avoidance of UV 
exposure and smoking cessation. 

While there appears to be some evidence on 
the use of topical fluocinonide cream, systemic 
hydroxychloroquine and acitretin in patients with 
DLE affecting the skin, the evidence for oral DLE 
management is scarce [31].

In cases of localised oral lesions, topical treatment 
is first-line. Topical corticosteroids (triamcinolone 
acetonide, betamethasone valerate, clobetasol 
diproprionate, hydrocortisone, fluocinolone 
acetonide) are the mainstay of therapy. 
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Calcineurin inhibitors (tacrolimus, pimecrolimus) may 
also be used. Intralesional injection of corticosteroids 
(triamcinolone acetonide) is useful for individual 
lesions. For recalcitrant lesions or widespread disease, 
systemic therapy is often needed. Antimalarials 
(hydroxychloroquine, chloroquine and quinacrine) 
alone or in combination with systemic corticosteroids 
are used as first-line systemic drugs. In more severe 
cases, immunomodulators (dapsone, thalidomide, 
lenalidomide) and/or oral retinoids (acitretin, 
isotretinoin, alitretinoin) and/or immunosuppressives 
(methotrexate, azathioprine, cyclophosphamide, 
mycophenolate mofetil, mycophenolate sodium, 
cyclosporine) can be used. Biologic agents (rituximab, 
belimumab) are used in the most severe cases [27, 32].

Patients with DLE should be monitored at regular 
intervals. Response to therapy differs for each patient, 
varying from a few weeks to months. 

Each patient should be managed on a case-by-case 
basis for the purposes of symptom control and 
surveillance for potential malignant transformation 
[19–24].

Summary

Oral lesions are detected in 20% of DLE patients. 
Lesions have a characteristic appearance with central 
atrophy surrounded by radial hyperkeratotic striae. 
Lesions can clinically and histologically resemble oral 
lichen planus. The diagnosis is made by histological 
examination and direct immunofluorescence. 
Topical corticosteroids form the first-line treatment. 
Malignant transformation of oral DLE lesions is rare. 
DLE-related cancers predominantly arise on the lower 
lip and show more aggressive behaviour with higher 
recurrence rates, metastatic potential and mortality 
compared to non-DLE related cancers. 
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14.1. Familial or genetic predisposition 

Sporadic case reports are found in the literature 
that proposed oral cancer could be familial [1]. The 
authors conducted a pedigree analysis of oral cancer 
patients registered in their Centre and reported a 
familial aggregation of oral cancer in 5 families. The 
familial cancers were 0.94 % of the total oral cancer 
cases. A case-control study from Italy and Switzerland 
confirmed a family history of oral, pharyngeal cancer 
or laryngeal cancer is a strong determinant of oral and 
pharyngeal cancer risk, independent from tobacco 
and alcohol [2] [multivariate OR: 2.6, 95% CI: 1.5–4.5], 
while the adjusted OR was much higher 7.1 (95% 
CI: 1.3–37.2) for those with 2 or more first-degree 
relatives affected. In this multicentre study, a family 
history of most other cancer sites was not associated 
with an increased risk of oral and pharyngeal cancer.

14.2. Genetic Predisposition

Of the many genetic cancer syndromes described 
patients with Fanconi anaemia, Dyskeratosis 
Congenita, xeroderma pigmentosum, Li Fraumeni 
syndrome, Blooms’s syndrome, ataxia telangiectasia, 
and Cowden syndrome have shown an increased 
susceptibility to oral cancer due to genetic instability. 
Fanconi anaemia has the strongest evidence for a 
predisposition to cancer. Dyskeratosis Congenita 
(DKC) (also called Zinsser-Cole-Engman syndrome)  
is a rare hereditary condition with predisposition to 
oral leukoplakia of the tongue that could transform  
to cancer in early life.

In this chapter we describe susceptibility to oral 
cancer and oral potentially malignant disorders 
(OPMDs) in two cancer syndromes namely Fanconi 
anaemia and Dyskeratosis Congenita. OPMDs 
associated with these two syndromes are chronic 
graft vs host disease (cGVHD) (recently added to the 
OPMD classification in 2020), oral lichen planus and 
oral leukoplakia. 

14.3. Fanconi anaemia

Fanconi anaemia (FA) is a multisystem disorder 
characterised by a spectrum of congenital 
abnormalities, progressive bone marrow failure and 
pancytopenia, high susceptibility to acute myeloid 
leukaemia (AML) and solid tumours. FA occurs 
worldwide and affects 1 in 100,000 births in the 
USA, and notably more common among Afrikaners 
(approximates 1 in 22,000), estimated at 1 in 45,000 in 
Israel and the Spanish Gypsy population is reported to 
having the highest prevalence.

FA is a clinically a heterogenous syndrome of bone 
marrow failure (BMF), congenital abnormalities that 
may affect all organ systems. Patients with FA may 
suffer from a variety of malformations. Congenital 
anomalies include skeletal malformations (short 
stature, microcephaly, or hypoplastic thumb), organ 
abnormalities (renal, ophthalmic, ear, cardiac, and 
genital), abnormal skin pigmentation, like café au 
lait patches (Table 14.1). So far, 23 genes have been 
implicated in FA caused by germline mutations 
in one of multiple FA genes (FANCA to FANCV). 
Mutations in FANCA are the most common, involved 
in 60–65% of reported cases. All mutations in FA 
genes are inherited in an autosomal recessive 
manner, except for FANCB and RAD51, which are 
inherited in an X-linked manner and autosomal 
dominant manner, respectively. FA proteins interact 
in a common cellular pathway and participate in 
various aspects of DNA repair, particularly DNA 
crosslink repair, genomic stabilization, and regulation 
of downstream proteins. Defects in any of these 
FA proteins result in genomic instability, defective 
DNA repair mechanisms and an increased risk of 
cancer. FA patients with hematopoietic dysfunction 
usually require bone marrow transplantation (BMT) 
or hematopoietic stem cell transplantation (HSCT) 
which is the preferred treatment option. One of the 
most common complications after hematopoietic 
stem cell transplantation (HSCT) is the development of 
oral chronic graft-versus-host disease (cGVHD), which 
is also a risk factor for the development of cancer, 
particularly oral squamous cell carcinoma. cGVHD 
is now recognised as an oral potentially malignant 
disorder (OPMD) [3].
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Given the wide range of clinical abnormalities, 
patients with FA require a comprehensive evaluation 
at diagnosis. FA may be grossly indistinguishable 
from other genetic syndromes, causing challenges 
to diagnosis. Variable expressiveness of FA makes 
early diagnosis difficult in certain cases. A detailed 
clinical description of most frequent alterations 
found in the different organs is given by Moreno et al 
(4). Laboratory diagnosis is made by positivity in the 
chromosome breakage test upon exposure to DNA-
crosslinking agents. Other diagnostic methods used 
include western blotting, multiplex ligation-dependent 
probe amplification and next-generation sequencing. 
Once the diagnosis is confirmed lifelong surveillance 
of patients with FA is required to ensure early 
diagnosis of cancer. Genetic counselling is essential. 

Craniofacial malformations

Developmental delay

Short stature

Hypodontia, small teeth

Oral bleeding

Swollen gums

VACTERL association

Abnormal thumb or radius

Osteoporosis

Progressive BMF

Cardiac defects

Genitourinary and gastrointestinal malformations

Renal ectopia or dysplasia

Endocrine dysfunction

Decreased fertility

Table 14.1. Clinical features of Fanconi anaemia (adapted from 
Nalepa and Clapp [5].

About a quarter of FA patients who develop solid 
tumours are diagnosed with FA only after discovery 
of their cancer. Therefore, FA should be considered 
in early-onset malignancies. Early-onset of oral cancer 
as described in several case reports (cited below) can 
serve as a pointer to consider the diagnosis of FA in 
young patients who develop HNSCC in the absence of 
risk factors.

FA may lead to bone marrow failure, hematopoietic 
stem cell transplantation may lead to cGVHD. Chronic 
graft versus host disease arising in patients who have 
received HSCT is considered a major risk factor for 
HNSCC and oral squamous cell carcinoma being the 
most common type. The estimated incidence is from 
200-fold to 800-fold higher in patients with FA than 
in the general population. Recently, there has been 
renewed interest among researchers on development 
of OSCCs in FA. In a review of reported FA cases the 
median age of the 12 patients who developed oral 
carcinomas following a bone marrow transplant was 
21 years which was significantly younger than the 
age of 28 for patients who had not received a bone 
marrow transplant (P< 0.02), suggesting a possible 
adverse effect of transplant ie cGVHD on the risk of 
developing an oral carcinoma [6]

Masserot et al., [7] described – the largest series so 
far of head and neck squamous cell carcinomas – 13 
patients (8 in the oral cavity) with Fanconi anemia 
after hematopoietic stem cell transplantation (HSCT). 
The median age of the patients at time of HSCT was 
9.7 years and HNSCC was diagnosed at a median 
interval of 10 years after HSCT, in numerous sites 
within the oral cavity, localised mainly on the tongue, 
gingivae or palate. Median age of HNSCC diagnosis 
was 20.6 years. Three patients had 2 tumour sites. 
Extensive chronic GVHD with lichen planus-like lesions 
occurred in all patients. Nine patients (69.2%) had 
potentially malignant lesions -mostly oral leukoplakia 
or oral lichen planus before the diagnosis of HNSCC 
was made. A single case similar to above of oral 
squamous cell carcinoma (OSCC) originating in the 
buccal mucosa of an 18-year-old female patient with 
chronic graft-versus-host disease(GVHD) 9 years after 
HLA-identical sibling bone marrow transplantation 
(BMT) for FA was reported by Millen et al [8] . In a 
systematic review, Furquim et al., [9] identified a total 
of 121 individuals affected by FA and OSCC among 
47 published from 1970 to 2016. The tongue was the 
most affected site. The overall risk was estimated to 
increase 500- to 700-fold for head and neck cancer 
in FA patients compared to the general population 
[10] and the majority developed carcinomas at an 
early age. Therefore, young people who develop 
HNSCC must receive FA diagnostic tests. Patients with 
FA can present with potentially malignant disorders, 
especially oral leukoplakia [11] and CGVHD [12]. 
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Among 138 Brazilian patients with FA who had not 
undergone hematopoietic stem cell transplantation 
(HSCT), 16 cases (12%) were diagnosed with oral 
leukoplakia, with a median age of 16.5 years [13]. 

Considering that patients with FA present a very high 
risk of developing OSCC regular screening to detect 
OPMDs or early cancers is an essential step in the 
overall management of FA patients. The risk of oral 
cancer in FA may become even higher as death from 
aplastic anemia is reduced and as patients survive 
longer after BMT. The occurrence of a squamous cell 
carcinoma of the tongue in a young person who does 
not smoke should prompt consideration of FA as 
the underlying medical condition and should lead to 
performance of a screening chromosome breakage 
test.

14.4. Dyskeratosis congenita

Dyskeratosis Congenita (DKC) (also called Zinsser-
Cole-Engman syndrome) is a rare hereditary condition 
of dysfunctional telomere maintenance that is 
regarded as a potentially malignant disorder. A higher 
frequency of oral cancers is noted among patients 
affected by this condition [14]. The pathogenesis is 
attributed to mutations of several genes that help 
maintain telomere. Most cases are inherited and 
may be X-linked, autosomal dominant, or autosomal 
recessive, with variable penetrance [15]. Gopal Ray 

et al [16] described a sporadic case of DC with no 
related disorder in the siblings of the patient, or 
the first-degree and second-degree relatives. The 
condition often arises early and should always 
be considered and excluded in a child presenting 
with oral leukoplakia. It consists of the triad of oral 
Leukoplakia (usually on the dorsal tongue but can 
arise in any mucous membranes within the body), 
hyperpigmentation of the skin (usually with a reticular 
pattern on the Neck, face, chest and arms) and nail 
dystrophy [17]. Lichenoid-like lesions have also 
been reported [15]. The prognosis is often poor, due 
to either malignant change within the oral lesions 
or bone marrow failure resulting in overwhelming 
infection and death. Attempts have been made 
to identify potential markers for future cancerous 
change within these oral lesions. Evidence for 
disturbed cytokeratin, abnormal p53 expression and 
changes at an ultrastructural level (fetal/neonatal 
features) have been reported some 10 years before 
malignant change [18, 19]. The identification of a 
white patch (oral leukoplakia) within the mouth of a 
child, in the absence of any other obvious cause must 
arouse suspicion of this rare condition. DC patients 
have a recognised increased risk of malignancy from 
pre-existing oral leukoplakia, and the incidence of this 
transformation is in the order of approximately 35% 
[20]. DKC is further elaborated upon in the preceding 
chapter 6. 
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