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condition is particularly relevant as it is one 
of the oral potentially malignant conditions.

Proliferative verrucous leukoplakia (PVL) 
is a recalcitrant, often widespread and mul-
tifocal distinct type of leukoplakia. It is 
considered to have a high rate of malignant 
transformation with implications in terms of 
lifelong close monitoring both clinically and 
histopathologically.

We searched the MEDLINE Ovid, EMBASE 
databases and the Cochrane Library, (1990 to 
16 April 2017), restricting our search to English 
Language with the following key words: leuko-
plakia, white patch, proliferative verrucous leu-
koplakia, precancerous lesion, premalignant 
lesions, potentially malignant oral conditions 
and potentially malignant oral disorders. The 
two authors selected key papers and engaged 
in collaborative data extraction and synthesis 
of the selected reference material.

Introduction

Oral leukoplakia (OL) is a widely used term to 
describe white oral mucosal lesions of question-
able risk. We aim to describe the correct usage of 
this term in clinical practice and how it can vary 
in presentation, investigation and management.

General dental practitioners (GDPs) are 
likely to encounter patients with a known or yet 
undiagnosed oral leukoplakia in their clinical 
practice. The importance of recognition and 
appropriate management relating to this 
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This overview provides an up-to-date 
review on the present knowledge of OL and 
PVL, focused on improving the diagnostic and 
triage skills of the GDP tasked with managing 
patients presenting with OL/PVL in practice.

A high index of suspicion is important for 
GDPs in order to identify such lesions that 
would require onward referral for further 
investigation and management.

Oral leukoplakia

Definition of oral leukoplakia
The term OL is defined by the 2005 World 
Health Organisation (WHO) as ‘a white plaque 
of questionable risk having excluded (other) 
known diseases or disorders that carry no 
increased risk for cancer.’1

The first inference arising from this defi-
nition is that there are other conditions that 
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Provides an update on oral leukoplakia and 
proliferative verrucous leukoplakia.

Highlights the importance of early recognition and 
diagnosis of these lesions.

Provides an overview of the current investigations 
and management options.

In brief
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may result in a non-removable white patch 
but which can be differentiated as a specific 
diagnosis (see Table 1  for examples of such 
conditions) which should be excluded.

The second important inference regards the 
potential behaviour of such a lesion in that it 
innately is associated with an increased risk of 
development of an oral (or elsewhere within 
the head and neck) cancer.2

OL is one of the oral potentially malignant 
disorders. The term ‘disorder’ is used to reflect 
the fact that the development of a cancer may 
also involve sites outside the lesion itself.2

Epidemiology
There is a significant geographical variation in 
the prevalence of OL influenced by aetiologi-
cal factors such as betel nut chewing habits in 
South East Asia. OL is globally more common 
in male patients, however, the male/female 
distribution does vary in differing geographi-
cal areas. The estimate for prevalence in global 
terms is 2.6%3 and prevalence in developed 
countries is around 3%.4

Clinical diagnosis
Establishing a diagnosis of an OL is a clinical 
process supplemented by clinicopathological 
correlation. The histopathological features 
are not pathognomonic and are nonspecific. 
Histopathological examination is considered 
mandatory in order to exclude other pathologi-
cal processes (examples provided in Table 1) 
that may indicate an alternative definable 
diagnosis and to determine whether any 
dysplasia or even frank carcinoma is present 
within the submitted specimen.5

Clinical types
When a patient presents in a dental practice 
with an OL, the GDP should assess the patient’s 
medical and social history to include identifi-
cation of risk factors such as current immu-
nosuppression, history of a previous head and 
neck carcinoma, tobacco, paan, khat, betel nut 
habits and alcohol use.

Clinical examination should include 
detailed inspection of the OL and surround-
ing tissues noting, in particular, surface 
architectural changes such as nodularity or 
verrucous change, areas of erythema within the 
leukoplakia (erythroleukoplakia), and areas of 
ulceration. The site and size should be carefully 
recorded. Palpation of OL is important to 
detect any underlying firmness which may 
be present. Clinical photographic records are 
extremely helpful especially if they accompany 

a referral to a specialist service as these will 
prove an invaluable aid to triaging.

The clinical findings can then be interpreted 
by the GDP in light of his/her knowledge of 
the condition to inform a discussion with a 
patient and critical decision-making in terms 
of management. The key decision points are 
to continue monitoring in practice, refer 
onwards as a routine referral or alternatively 
as an urgent or fast -track referral.

The term homogenous leukoplakia is 
assigned to a leukoplakia which is typically 
uniformly white, relatively flat, superficial and 
with clear demarcated margins (Figs 2 and 3). 
These lesions are typically free from inter-
spersed areas of fissuring, erythema and 
without a nodular, verrucous or otherwise 

irregular surface. The term non-homogenous 
leukoplakia is conversely applied to leukopla-
kias with any of the latterly described changes. 
The margins of non-homogenous leuko-
plakia also tend to be less well demarcated.1 
Non homogenous leukoplakias represent a 
higher risk lesion as relative to homogenous 
leukoplakia.6

If there are speckled areas or islands of red 
patches within the OL then the diagnosis 
may be revised to a speckled leukoplakia. 
Erythroplakia of the oral mucosa is a rare but 
clinically significant diagnosis with a tendency 
to present in the middle aged and elderly. It is 
defined as any lesion of the oral mucosa that 
presents as ‘a fiery red patch which cannot be 
characterised clinically or pathologically as any 

Table 1  Examples of white lesions involving the oral mucosa that can be identified and 
excluded from a diagnosis of leukoplakia

Diagnosis Key features

Smoker’s palate
Diffuse keratotic change typically of the hard palate and often inflamed visible orifices 
of the minor salivary glands. Should the patient stop smoking then these changes are 
considered reversible.

Leukooedema Clinical diagnosis consequent to identification of typically bilateral lesions of the buccal 
mucosae which have a superficial film- like appearance.

Frictional kera-
tosis

Tends to be superficial keratotic changes associated with a known cause such as a sharp 
tooth. On removal of cause, one would expect resolution of the keratotic lesions.

Hairy leukoplakia
Involves the lateral borders of the tongue, tendency to present with bilateral involvement, 
diagnosis requires clinicopathological correlation coupled with demonstration of lesional 
EBV infection.

Oral lichen planus
Involves one or more oral mucosal surfaces typically with a pattern of reticular keratosis or 
alternatively annular or plaque like lesions. Interspersed areas of atrophy or erosion and a 
desquamative or erythematous gingivitis may accompany the keratotic lesions (Fig. 1).

White sponge 
naevus

White sponge naevus is a rare autosomal dominant disorder related to a defect in kera-
tin 13. Clinical presentation is typically in children or young adults with white, soft, thick 
plaques of the oral mucosal tissues, most notably the buccal mucosae.

Fig. 1  Oral lichen planus located on the left buccal mucosa
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other definable condition.’7 Similar risk factors 
to OL apply to the development of erythropla-
kia.8 Indeed, malignant transformation rates 
in erythroplakia range from 14%–50% and 
are the highest out of all the oral potentially 
malignant disorders.9,10

Aetiology

The majority of OL are considered to develop 
secondary to smoked tobacco, smokeless 
tobacco, alcohol and betel quid use. Betel nut 
chewing habits are a significant aetiological 
factor in South East Asia driving the increased 
prevalence of these lesions within this region. 
Smoking remains the predominant causative 
factor globally, however, OL does develop in 
non-smokers too. OLs that arise in the absence 
of such identifiable risk factors are described 
as idiopathic leukoplakias and are consid-
ered to have an underlying genetic basis for 
development.11,12

Factors influencing malignant change
While at present there are no reliable markers 
that can accurately predict individualised 
malignancy transformation risks of OL, the 
presence of the following factors are pre-
dictive for an increased risk of malignant 
transformation:13

• Surface architectural changes such as nodu-
larity or verrucous changes (Fig. 4)

• Presence of areas of erythema within the 
leukoplakia (erythroleukoplakia/speckled 
leukoplakia)

• Female sex
• Increased age
• Idiopathic leukoplakia (in a given popula-

tion of smokers a higher prevalence of OL 
is expected, however, if OL has developed in 
the absence of aetiological factors, then the 
risk of malignant transformation is higher)

• Site: floor of mouth, ventrolateral tongue 
and soft palate involvement14–19

• Size: especially lesions greater than 
200 mm14,19

 º Dysplasia grade/severity – dysplasia is 
a pathological term used to describe 
abnormal epithelial growth character-
ised by a range of cytologic, matura-
tional, and architectural changes within 
an epithelium. Dysplasia cannot be 
diagnosed on a clinical basis and can 
only be confirmed by histopathological 
assessment

 º The terms mild, moderate, and severe 
dysplasia are applied if architectural 

Fig. 3  Homogenous leukoplakia on the left mandibular buccal gingiva 

Fig. 2  Homogenous leukoplakia involving the left dorsolateral aspect of the tongue

Fig. 4  Homogenous leukoplakia ‘creeping around the palatal gingivae indicating the 
potential development of a verrucous change and PVL’
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and cytologic atypia involve less than 
a third, two thirds or the full extent 
of the epithelium. A histopathologi-
cal diagnosis of carcinoma in  situ is 
assigned when dysplasia involves the 
entire extent of the epithelium full 
thickness but within the confines of 
the basement membrane. The increased 
risk of malignant transformation rates 
in association with dysplasia is well doc-
umented in the literature, with trans-
formation rates ranging from 5%–36%. 
The risk is considered to increase with 
increased grade/severity of dysplasia 
and hence it is critical information in 
assessing the risk of an OL17,21–23

• A history of a previous head and  
neck carcinoma13

• Candidal infection in OL has been 
postulated as a risk factor in terms of 
malignant transformation. The underlying 
theory centres on the ability of certain 
candidal strains forming nitrosamines 
which are known carcinogens.20  
When one considers that such reported 
infection occurs in 27–81% of the cases, 
appropriate antimicrobial therapy 
should be considered as part of the 
management strategy in cases where 
such co-infection is identified.24 Chronic 
hyperplastic candidosis is a form of oral 
candidiosis that can be referred to as 
candidal leukoplakia. It typically involves 
the commissures, is often present in 
smokers and the diagnosis is confirmed 
by the demonstration of fungal hyphae on 
histopathological examination along with 
clinicopathological correlation (Fig. 5).

Human papillomavirus and OL
There has been much reported on the link 
between human papillomavirus (HPV) and 
oral squamous cell carcinoma (OSCC) but it 
is less evident as to the association between 
HPV and OL. There is little evidence to 
support a causal link between oral leukopla-
kia and HPV.25 A meta-analysis of 94 studies 
analysing 4,670 samples was carried out which 
found that HPV was between 2–3 times more 
likely to be found in pre-malignant lesions and 
4.7 times more likely in OSCC than in normal 
mucosa.26

Transformation rates of OL
One of the most commonly asked questions 
by patients consequent to being informed of 
a diagnosis of an OL is ‘what is the risk of this 
lesion transforming into a cancer?’

The generic answer often provided by 
clinicians is that the risk is patient specific 
and cannot be predicted with accuracy. The 
annual transformation rate (ATR) of OL is a 
helpful generic guide to quote as a starting 
point. This rate is presented in several studies 
and is obtained through a process of division 
of the number of patients who experienced 
a malignant transformation in their OL by 
the entire number of patients followed up in 
that particular study in a one-year period. 
Unfortunately, not all relevant studies include 
time frame-based data allowing ATR to be 
estimated. From current data available, it is 
considered that the annual transformation 
rate of OL is around 2–3%.13

Factors outlined above such as site, grade 
of dysplasia, idiopathic nature and non-
homogenous leukoplakia would result in 

patient-related specific risks that would need 
to be discussed with the patient concerned.27–30

Diagnosis, management and 
interventions
Most cases of OL should be referred to 
secondary care for assessment as a routine 
referral, however, in the presence of signs such 
as speckling, induration, swelling and ulcera-
tion, additional clinical concern would justify 
escalating to a two week wait referral. Where 
doubt exists with regard to the appropriate 
referral urgency, GDPs are advised to include all 
relevant factors in the referral and, additionally, 
send high quality clinical photographs which 
will help the triaging clinician.

Current guidance for GDPs for the referral of 
lesions which are suspected as oral cancer were 
included in an updated NICE guideline (June 
2015). The guidance states that ‘a red or red and 
white patch in the oral cavity consistent with 
erythroplakia or erythroleukoplakia’ should be 
referred on a defined suspected cancer pathway 
to be seen within two weeks.32

Patients naturally enquire as to whether these 
lesions will resolve spontaneously and indeed a 
minority of OL will do so.14 Patients also enquire 
about active treatment strategies that could 
potentially resolve the OL or indeed reduce the 
risk of malignant transformation. Any such dis-
cussion would need to be informed by clinical 
judgement and the underlying evidence base to 
allow appropriate shared care decision-making 
with the concerned patient.

Biopsy and histopathological examination 
is mandatory to exclude other conditions. It 
is not expected that these investigations are 
carried out in general dental practice and we 
would advise that such investigations are left 
to secondary care clinicians. Selection of the 
biopsy site and appropriate biopsy technique 
are important factors in this process, enabling 
the histopathologist to report their findings. 
The histopathological examination will help 
to exclude other pathological processes and 
is particularly important to determine the 
presence of dysplasia or indeed oral squamous 
cell carcinoma.

Medical management
There is currently no high-quality evidence to 
support systemic treatment-based medication 
or indeed alternative medicinal drugs as an 
intervention for OL.30,31,33,35

Hence medical management options are not 
routinely discussed in oral medicine clinics 
within the UK.

Fig. 5  Chronic hyperplastic candidosis on the left buccal commissure 
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Surgical management
Surgical excision of OL is a treatment option 
to be considered and discussed with patients 
especially where the risk of malignant trans-
formation is deemed to be significant. The 
key clinical question is whether the surgical 
morbidity consequent to excision of an oral 
leukoplakia can be clinically justified.

A systematic meta-analysis by Mehanna et al. 
did report a reduction in malignancy trans-
formation rates of oral potentially malignant 
disorders (including OL), especially where 
moderate/severe dysplasia was present which 
was managed with surgical excision.29

However, a recent Cochrane review con-
sidering interventions for OL, concluded 
that there is a lack of high quality evidence 
to underpin routine surgical management 
of leukoplakias such as conventional scalpel 
excision, laser excision, photodynamic therapy 
or cryosurgery.35 This systematic review identi-
fied that there were no randomised controlled 
studies assessing surgical intervention against 
no treatments or placebo available.35 This 
finding is further supported by other retro-
spective studies.36,37

The lack of incontrovertible evidence to 
inform surgical management of OL results 
in a clinical dilemma encountered in special-
ist clinics on a daily basis. Clinicians should 
ensure that patients understand that the 
evidence shortfall may simply be a reflection 
of the ethical challenges involved in conduct-
ing large scale studies of sufficient power with 
adequate long term clinical follow up.

The annual recurrence rate of OL following 
surgical excision is considered to be around 
5%–10% and hence patients considering 
this option need to be appraised of this risk. 
However, this is a global estimate and the 
inherent risk of an OL can vary significantly 
which would hence need to be factored into 
the decision-making process.38

The advantages of surgical excision include 
the potential benefits of providing an entire 
lesion for histopathological assessment. Studies 
have shown that OLs, excised and histopatho-
logically examined, have contained foci of oral 
squamous cell carcinoma in 7–12% of cases.14,39

The process of carcinogenesis within the oral 
cavity results from an accumulation of genetic 
defects. These changes themselves may be 
more advanced in areas which are phenotypi-
cally normal, hence outside the lesional tissue. 
This so called concept of ‘field change’ adds 
complexity to surgical considerations in terms 
of selection of whether to remove a leukoplakia 

and also whether to include adjacent pheno-
typically normal tissue.14,40,41

Some authors have suggested that reducing 
the risk of recurrence and in turn of malignant 
transformation would require excision of all 
areas which contain epithelial abnormalities 
beyond the area of the leukoplakia itself.38

Ultimately, the role of the clinician is to guide 
and facilitate the decision-making process of 
the patient, helping them understand both the 
potential risks and benefits and placing the 
current lack of high grade evidence within the 
clinical context specific to that patient. Within 
this context multidisciplinary clinics with both 
oral medicine and surgical input may provide 
an appropriate environment for complex cases 
where the decision is not straightforward.33,34

The potential future development of specific 
predictive tools and underpinning evidence 
to inform management will hopefully enable 
clinicians to guide the patients accordingly in 
the future.

Modification of risk factors
Patients are routinely encouraged to reduce/
stop tobacco use and alcohol consumption 
as part of their clinical management. Patients 
using snuff, betel or areca nut are similarly 
encouraged to stop. The GDP has an important 
role to play as a healthcare worker who often 
has regular contact with the patient on an 
ongoing basis within this context.

The safety of vaping and electronic nicotine 
delivery systems is yet undetermined and the 
devices are unregulated, however, it is generally 
considered to be potentially safer as compared 
to tobacco use although further research is 
required into the safety and range of products 
available.42 Smoking cessation can be followed 
by resolution of an OL in some patients, inevi-
tably with a delay of several months. Cessation 
of smoking habits considerably reduces the risk 
of developing cancer after surgical treatment of 
oral potentially malignant lesions.43

Monitoring
There is no evidence of the efficacy of 
long-term clinical follow up in patients with 
an OL in terms of prevention of oral cancer 
development.13 Despite the lack of evidence, 
close surveillance is considered good practice 
and patients often prefer this strategy.

While there is no specific guidance, 
3–6  monthly follow-up appointments are 
the norm based on anticipated risk and 
patient preference. While most of this follow 
up process within the UK tends to occur in 

secondary care setting, GDPs are likely to 
increasingly be called upon to participate 
in the monitoring of these lesions as part of 
a comprehensive management plan within 
a managed clinical network. Consequently, 
GDPs should be familiar with signs or changes 
that raise concerns and respond accordingly 
through prompt referral.

There has been much research looking at 
salivary biomarkers as a method of early oral 
cancer detection, this is a promising field but 
no single biomarker is yet to be used routinely 
in clinical detection for OL lesions.44

Toluidine blue, brush cytology, tissue 
reflectance and autofluorescence have all 
been evaluated as diagnostic aids for oral 
cancer detection in suspicious lesions, 
however, these have not been proven to 
improve detection of oral cancer beyond 
conventional oral examination.45–47

Proliferative verrucous leukoplakia

Proliferative verrucous leukoplakia (PVL) is a 
rare, recalcitrant, often widespread and mul-
tifocal distinct type of leukoplakia. PVL was 
first described by Hansen et al., in 1985 who 
presented 30 cases of OLs which were described 
as starting as a simple hyperkeratosis and then 
spreading to become multifocal.48

The WHO described PVL in 2005 as ‘rare 
but distinctive high-risk clinical form of 
oral precursor lesion.’49,50 PVL is therefore 
generally thought of as being a distinct and 
particularly aggressive type of OL with a high 
rate of recurrence.51

Clinical characteristics and features
The low prevalence of PVL means data on 
clinical features is limited mainly to case 
reports, case series and a few case control 
studies although there has been a couple of 
recent systematic reviews.51,52 The clinical 
features include the findings that PVL is more 
commonly found in elderly female patients49 
and non-smokers. It is thought to typically 
progress from one or more areas of homog-
enous leukoplakia to become multifocal areas 
of leukoplakia with exophytic, wart-like lesions 
that enlarge and spread (Fig. 6).

A recent systematic review pooled the data 
for the site distribution of PVL with the most 
frequently involved site being the gingivae 
(62.7%), followed by the buccal mucosa 
(59.8%) and the tongue (49.1%).48,51

In order to make the diagnosis of PVL major 
and minor criteria have been suggested in 
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2010 by Cerero-Lapiedra et al.53 which have 
been more recently modified to four diagnos-
tic criteria.52 These include; the presence of 
verrucous or wart-like leukoplakia involving 
two or more sub-sites, when adding all the 
involved sites the minimum size of the lesions 
should be at least three cm, at least five years of 
disease evolution and the availability of at least 
one biopsy ruling out a verrucous carcinoma 
or squamous cell carcinoma.54

Aetiology
Smoking and alcohol consumption are tradi-
tionally thought of as risk factors in OL and 
oral squamous cell carcinomas (OSCC) but 
in PVL there is no clear link with these. In a 
comparison between PVL and OL there was no 
significant difference between the two groups 
in the demographic factors which included 
alcohol and smoking.55

There is a variation in HPV prevalence 
reported in PVL cases with the reported range 
being from 0%56 to 88%56,57 detection of HPV 
DNA although both of these results are from 
small numbers of cases (cases N = 13 or less). In 
a larger case series (N = 58) the HPV positive 
cases were found to be 24%, with no significant 
difference found between the PVL group and 
an OL group (25% HPV positive).55 The role 
of microorganisms such as C. albicans in PVL 
has not been fully established.58 DNA ploidy 
is a test that has been suggested to be able to 
be used on cells to predict the behaviour of 
the DNA and possible prediction of malignant 
transformation. Gouvea et  al.59 found that 
95% of cases analysed showed aneuploidy and 
abnormal DNA was seen in even the more 
benign appearing lesions.

Diagnosis and management
There is no single histopathological charac-
teristic that defines a diagnosis of PVL and 
usually diagnosis is based on the combination 
of the histological and clinical findings.52 Often 
multiple biopsies are carried out of any clini-
cally suspicious areas. The histology can show 
a range of features from hyperkeratosis in the 
early stages, epithelial hyperplasia and atypia 
which can then progress onto verrucous hyper-
plasia, verrucous carcinoma and eventually to 
squamous cell carcinoma (SCC). This progres-
sion and different stages in PVL indicates the 
need for multiple and repeat biopsies over time 
to monitor for dysplasia and possible progres-
sion to SCC.52

A review of the literature deems that overall 
PVL can be resistant to different treatment 

modalities including surgery, laser ablation, 
retinoids, photodynamic therapy and chemo-
therapy. No treatment appears effective in 
reducing the risk of malignant transforma-
tion.58 Even with the lack of evidence, surgery 
tends to be the most frequently used inter-
vention for PVL.52 A recent literature review, 
however, found that there was a mean recur-
rence rate of 85% for all treatment modalities 
used to manage this condition.58

PVL has a higher rate of malignant transfor-
mation than OL. PVL can develop both OSCC 
and oral verrucous carcinomas (OVC). In one 
large case series (N = 55) of patients with PVL 
the demographics of the patients who went on 
to develop PVL were more frequently female 
and non-smokers.49

The transformation rate in PVL varies 
between case series. In a systematic review 
carried out in 2014, 12 studies were merged 
which reported the overall transformation rate 
was 56.2%, but when considering an average 
follow-up period of 7.4 years the transforma-
tion rate was higher at 60.7%.51 A more recent 
systematic review in 2015 put the transforma-
tion rate higher at 63.9% in a subgroup analysis 
of 277 patients with PVL where about 40% of 
patients died of the disease.52

Conclusions

This overview has aimed to highlight what is 
known about OL, the variety of presentations 
and multiple aetiologies.

While it is well publicised that OL has an 
increased risk of malignant potential there 
is still debate around the gold standard for 

investigating and management of these lesions. 
This is particularly true of the rarer types of 
OL as demonstrated in PVL where there is still 
no ideal management option and the patients 
are at high risk of development of malignant 
lesions. There is a recognised need for further 
research and long term randomised controlled 
trials, however, this is fraught with difficulty in 
terms of the exact definition, remit and extent 
of these lesions.

GDPs are likely to encounter patients with a 
known or yet undiagnosed OL or PVL in their 
clinical practice. The importance of recogni-
tion of these lesions by GDPs and appropriate 
management including appropriate onward 
referral has been highlighted. GDPs should 
appreciate that a subtle change in the clinical 
presentation may represent the development of 
a malignancy in the lesion itself. Furthermore, 
both OL and PVL can harbour areas of occult 
malignancy. GDPs armed with this knowledge 
should be able to include all relevant factors 
in any referral to allow appropriate triage by 
secondary practitioners.

Understanding the current concepts around 
OL and PVL will place the GDP in a better 
position to decide whether to refer and what 
type of referral is required. The patient being 
referred will inevitably have questions about 
rationale for such a referral, risks of such 
lesions and the likely process that will be 
followed in secondary care. GDPs will also 
potentially have responsibility for the monitor-
ing of these lesions as part of a comprehensive 
management plan.

In summary, this review has aimed to increase 
the knowledge of GDPs regarding OL and PVL, 

Fig. 6  Proliferative verrucous leukoplakia with a widespread involvement of the maxillary 
gingivae. On subsequent biopsy squamous cell carcinoma was identified in two sites 
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to inform their critical decision-making and 
diagnosis, and to allow them to discuss their 
decision confidently with their patients.
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