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Abstract
Leukoplakia and erythroplakia are two entities under the moniker of “oral potentially malignant disorders” that are highly 
associated with the presence of oral epithelial dysplasia (OED) at first biopsy, while lesions of submucous fibrosis develop 
OED after being present for years. Importantly, traumatic/frictional keratoses are often mistaken clinically for leukoplakia 
and it is important for the pathologist to recognize and report them as such. The features of OED have been well-described 
and other architectural features will be discussed here, in particular verrucous and papillary architecture, bulky epithelial 
proliferation and epithelial atrophy. Proliferative leukoplakia, verrucous or otherwise, often show only hyperkeratosis in 
early lesions, with development of OED occurring over time, and squamous cell carcinoma developing in the majority of 
cases over time. The concept of hyperkeratosis without features of OED and that is not reactive, is likely a precursor to the 
dysplastic phenotype. Many cases of leukoplakia exhibiting OED are associated with a band of lymphocytes at the interface 
and these should not be mistaken for oral lichen planus.
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Introduction

Oral premalignant disorders, also termed oral potentially 
malignant disorders, are a group of conditions that has 
been defined by the WHO in 2017 as “clinical presentations 
that carry a risk of cancer development in the oral cavity, 
whether in a clinically definable precursor lesion or in clini-
cally normal mucosa” [1, 2]. Leukoplakia and its variants, 
erythroplakia and submucous fibrosis (most prevalent in 
India) are three conditions that are highly associated with 
the development of oral epithelial dysplasia (OED) and 
oral squamous cell carcinoma (SCC). Whether oral lichen 
planus (OLP) should be considered a potentially malignant 
lesion is controversial since OLP is a heterogenous group of 
lesions with a recognizable clinical phenotype, but where 

the histopathology may be mimicked by other conditions, in 
particular OED [2–4]. Furthermore, frictional and factitial 
keratoses may show reactive epithelial atypia that may be 
mistaken for OED. As such, one of the most important fac-
tors in arriving at a correct histopathologic diagnosis, is cor-
relation with the clinical appearance of such white lesions.

The objective of this paper is to (1) briefly review the 
clinical lesions, (2) review the features of OLP, reactive 
keratoses and OED (especially in relation to architectural 
features), (3) discuss the concept of leukoplakias that do 
not show the usual dysplastic phenotype and their clinical 
significance, (4) review the concept of lichenoid mucositis 
as it pertains to OED, and (5) suggest how histopathologic 
diagnoses can be rendered more useful for the clinician.

Clinical Findings

While erythroplakia, a red pebbly,granular plaque, is the 
least common of the oral premalignant lesions, over 90% of 
such lesions exhibit OED, carcinoma-in situ (CIS) or SCC 
at first biopsy (Fig. 1) [5–7]. Submucous fibrosis caused 
by chronic use of areca nut in various preparations shows 
marble-like pallor and palpable dense bands in the mucosa, 
fibrosis only in early lesions, while late lesions develop 
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OED; the relative risk for malignant transformation is 6.19 
[8, 9].

Leukoplakia which has a prevalence of 1–4% of the popu-
lation, is defined as a “white plaque of questionable risk hav-
ing excluded other (known) diseases or disorders that carry 
no increased risk for cancer” [1, 10]. As such, the clinical 
diagnosis of leukoplakia is made after exclusion of other 
white lesions which have clinico-histopathologic findings 
that are predictable and consistent (Table 1). Homogenous 
leukoplakia is generally demarcated and fissured, while non-
homogenous leukoplakia are sub-typed as verrucous/nodular 
or erythro-leukoplakia, and these latter lesions have a higher 
risk for malignant transformation (Fig. 2a, b). Proliferative 
verrucous leukoplakia is, at this time, considered a subset of 
non-homogenous leukoplakia and is characterized by relent-
lessly progressive, multifocal leukoplakias, or a large leuko-
plakia at a single site or at contiguous sites (Fig. 3a–c) [11, 
12]. A recent study suggests that proliferative leukoplakia, 
similar to solitary leukoplakia, may not only present with the 
classic verrucous/nodular pattern but may also have homog-
enous/fissured and erythroplakic components and suggested 
the term “proliferative leukoplakia (PL)” for accuracy and 
inclusiveness [13]. Furthermore, many differences, (includ-
ing genomic alterations) exist between solitary leukoplakia 
and PL and it may be more appropriate for PL to stand alone 
as its own entity (Table 2) [13–15]. In studies performed 
after 1990, malignant transformation for localized leuko-
plakia ranged from 7.7 to 22.0% [16–18] while that for PL 
is 70–100% [11, 13].

In the more recent literature, OED, CIS or invasive SCC 
is present in 40–46% of leukoplakia (Fig. 4) [19–23]. This 
begs the question: what then is the diagnosis of the non-
dysplastic and non-carcinoma cases? In one study, 43% of 
leukoplakias were OED, CIS or SCC and the authors pro-
pose the concept of “keratosis of unknown significance 
(KUS)” for the other 57% of cases that were keratotic yet 
did not show OED (see below) [23]. Many cases submitted 
for histopathologic examination do not have adequate history 

or photographs and this hampers the ability of the patholo-
gist to evaluate whether a keratotic lesion is reactive or not 
reactive. Historically, cases of so-called “benign hyperkera-
tosis” showed malignant transformation in 11–30% of cases 
(Fig. 4) [20, 21, 24].

Traumatic/frictional and reactive keratoses take two 
forms in general but both appear as white, poorly-demar-
cated, macerated, ragged-appearing keratotic papules and 
plaques often mistaken for leukoplakia. They occur most 
frequently on the nonkeratinized mucosa of the buccal 
mucosa, tongue and lip mucosa (morsicatio mucosae oris) 
or on the retromolar pad and edentulous alveolar ridge 
mucosa (Fig. 5a, b) [25]. A diagnosis of “hyperkeratosis, 
parakeratosis and acanthosis” without specifically stating 
that the changes are reactive, traumatic, frictional or factitial, 
relegates such lesions to the clinical entity leukoplakia and 

Fig. 1   Erythroplakia: a mostly red, ulcerated plaque with a small 
white area on the superior aspect

Table 1   Oral white lesions

Developmental
 Cannon white sponge nevus
 Hereditary benign intraepithelial dyskeratosis
 Other dyskeratotic genodermatoses (e.g. dyskeratosis congenita, 

pachyonychia congenita)
Reactive
 Retention keratosis (e.g. hairy tongue)
 Traumatic lesions/keratoses
  Leukoedema
  Morsicatio mucosae oris
  Benign alveolar ridge keratosis
  Others

 Chemical-induced contact lesions
  Contact desquamation
  Smokeless tobacco keratosis
  Nicotinic stomatitis
  Others

Infectious
 Candidiasis
 Oral hairy leukoplakia
 Oral secondary syphilis

Immune-mediated and autoimmune
 Idiopathic oral lichen planus
 Lichenoid hypersensitivity reaction (contact or drug-induced)
 Chronic graft-vs.-host disease
 Lupus erythematosus
 Migratory glossitis
 Others

Preneoplastic and neoplastic
 Leukoplakia
 Oral squamous cell carcinoma

Metabolic
 Palifermin-induced keratosis
 Uremic stomatitis
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may be the reason that older studies showed a lower inci-
dence of dysplasia in “leukoplakias”, a portion of were likely 
reactive/traumatic. In one recent study, 75% of all lesions 
submitted as leukoplakia or hyperkeratosis were traumatic/
frictional or otherwise reactive lesions [23].

The concept of classic oral lichen planus (OLP) as a pre-
malignant condition is controversial and malignant transfor-
mation occurs in up to 1% of cases, a much lower rate when 
compared with leukoplakia, erythroplakia or submucous 
fibrosis [26, 27]. Classic OLP exhibits white reticulations 

Fig. 2   a Homogenous and 
fissured leukoplakia, well-
demarcated, involving the 
buccal mucosa and gingival 
margin—this represented mild 
epithelial dysplasia b Erythro-
leukoplakia of buccal mucosa—
this represented squamous cell 
carcinoma

Fig. 3   Proliferative mostly 
homogenous leukoplakia with 
involvement of contiguous sites 
namely a Upper lip mucosa, 
vestibule and gingiva b Buccal 
mucosa c Mandibular facial 
gingiva

Table 2   Localized (conventional) leukoplakia versus proliferative leukoplakia

Parameter Localized leukoplakia Proliferative leukoplakia

Gender Mostly in men 2–3.5:1 Mostly in women (2.5–5:1)
Smoking history Strong > 60% Weak < 30%
Number of sites Single site Usually multiple sites
Most common sites Lateral/ventral tongue and floor of mouth Gingiva and buccal mucosa
Prevalence of dysplasia at first biopsy 40–45%; corollary is that 55–60% repre-

sent keratosis of unknown significance
< 10%; corollary is that > 90% represent keratosis of 

unknown significance
Malignant transformation 8–22% 70–100%
Deletion in p14arf exon 1B (within 

CDKN2A locus)
3.8% 40.0%

Management Usually amenable to surgical excision, 
ablation because of its localized nature

Usually managed with follow-up and periodic biopsies with 
excision when cancer develops
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present symmetrically and bilaterally on the buccal mucosa, 
gingiva (this could be purely erythematous) and tongue 
(Fig. 6a, b) [28]. Clinically, it is indistinguishable from 
medication-induced oral lichenoid hypersensitivity reaction, 
chronic graft-vs.-host disease and other immune-mediated 
and autoimmune conditions.

Histopathology of Oral Lichen Planus, Reactive 
Keratoses and OED

Oral Lichen Planus

It is rare that all the features of OLP are noted on a biopsy. 
The most important features of this interface disorder are 
destruction of the basal cell layer often accompanied by col-
loid body formation, and a band of lymphocytes at the inter-
face [28]. It may be keratotic or not (erythematous/erosive 
lesions of the gingiva are not), acanthotic or atrophic, show 
intra-epithelial inflammation or not, and exhibit saw-tooth 
rete ridges or not (Fig. 7a, b). All these features may be 
muted if the lesion is evolving or devolving, or if the patient 
has received therapy.

However, what it should not show, is substantial papil-
lomatosis or verruciform architecture and OED, in particu-
lar, basal cell hyperplasia because OLP is by definition, 
an interface inflammatory process characterized by basal 
cell destruction. Whether there is reactive epithelial atypia 
or OED is subject to the pathologists’ interpretation with 
attendant inter-examiner variability. In such cases, it is the 
clinical appearance of the lesion which is the most helpful 
in arriving at an accurate diagnosis. When it is unclear from 
the requisition form whether this is a biopsy from a bilat-
erally symmetric and reticulated lesion, some pathologists 
have adopted the following diagnostic phrase: “lichenoid 
mucositis consistent with lichen planus in the appropriate 
clinical context” with appropriate clinical context to mean 

Fig. 4   Verrucous-nodular leukoplakia diagnosed 4  years prior as 
“hyperkeratosis, no dysplasia”, now representing carcinoma-in situ, 
with invasive carcinoma on the superior aspect where the ulcer is 
(arrow)

Fig. 5   Morsicatio mucosae oris 
of a Lower lip mucosa with 
white, rough, macerated appear-
ance b Benign alveolar ridge 
keratosis, poorly-demarcated, of 
the retromolar pad

Fig. 6   Lichen planus on the a 
Right and b Left buccal mucosa 
with reticulations and symmetry
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bilaterality, symmetry and reticulations. OED with a lym-
phocytic band at the interface will be discussed later.

Traumatic/Frictional and Reactive Keratoses

Reactive keratoses are by far, more common than leuko-
plakias because of the trauma-intense environment that is 
the oral cavity. Their histopathology is fairly distinctive and 
correlates with clinical findings.

a)	 Chronic frictional/factitial/bite keratoses (corresponding 
to the clinical lesions of morsicatio mucosae oris). There 
is parakeratosis, sometimes with fissures and clefts 
rimmed by bacteria, acanthosis often with keratinocyte 

edema, tapered rete ridges and usually minimal to no 
inflammation unless the lesion has been ulcerated or 
recently traumatized in which case mild reactive epi-
thelial atypia may be present (Fig. 8a, b) [25]. Fibro-
sis/scarring may be evident in the lamina propria with 
extension into the underlying skeletal muscle.

b)	 Benign alveolar ridge keratosis [(BARK), oral lichen 
simplex chronicus]. There is hyperkeratosis often with 
wedge-shaped hypergranulosis, and acanthosis with 
tapered rete ridges (Fig. 9a, b) [25, 29]. There may be 
parakeratosis if there has been recent trauma or ulcera-
tion.

c)	 Non-specific reactive lesions. These show hyperkeratosis 
or parakeratosis, acanthosis and chronic inflammation, 

Fig. 7   Lichen planus a 
Parakeratosis, acanthosis, saw-
tooth rete ridges and lymphohis-
tiocytic band at the interface b 
Spongiosis, leukocyte exocyto-
sis, colloid bodies, loss of basal 
cell layer and lymphohistiocytic 
infiltrate at the interface

Fig. 8   Chronic frictional/fac-
titial keratosis a Parakeratosis 
with fissures and clefts rimmed 
by bacteria, acanthosis with 
keratinocyte edema, tapered 
rete ridges and scattered 
lymphocytes b No evidence of 
dysplasia

Fig. 9   Benign alveolar ridge 
keratosis a Hyperkeratosis, 
acanthosis with tapered rete 
ridges and scattered lym-
phocytes b No evidence of 
dysplasia
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and may represent evolving or devolving lesions of the 
conditions discussed above or other inflammatory condi-
tions (Fig. 10a, b).

Keratotic lesions with evidence of mild cytologic atypia 
that wax and wane are likely reactive keratoses and may 
explain the cases of so-called dysplasias that regress.

Histopathology of OED

There is no difference between the histopathologic features 
of OED of erythroplakia, leukoplakia and submucous fibro-
sis; the last always shows marked fibrosis of the lamina pro-
pria with associated history of use of areca nut. The criteria 

for diagnosis of OED are similar to those used at other 
mucosal sites and currently, they are divided into architec-
tural and cytologic features (Table 3). OED is currently still 
graded mild, moderate and severe based on involvement of 
< 1/3, between 1/3 and 2/3, and > 2/3 (but not full thickness) 
of the epithelium [1]. There has been a proposal to use a 
binary low-grade and high-grade OED as is the convention 
at other mucosal sites [30]. The issue of inter-examiner vari-
ability remains a vexing issue [31, 32].

However, beyond the conventional criteria shown in 
Table 3, there are other criteria that are just as important 
and these relate to the low-power architecture of the lesion. 
As such, I propose here a modified version of the existing 
criteria as noted in Table 3. These features often occur in 

Fig. 10   Parakeratosis, acan-
thosis, chronic inflammation, 
reactive a Slight parakeratosis, 
acanthosis, tapered rete ridges 
and mild chronic inflammation 
b No evidence of dysplasia

Table 3   Histopathologic criteria 
for oral epithelial dysplasia

Current criteria Proposed criteria

Architectural changes Architectural changes (low power)
 Irregular epithelial stratification  Verrucous or papillary architecture
 Loss of polarity of basal cells  Bulky exophytic or endophytic epithelial hyperplasia
 Drop-shaped rete ridges  Hyperkeratosis with epithelial atrophy
 Increased number of mitotic figures  Hyperkeratosis with “skip” segments of normal epithelium
 Abnormally superficial mitoses  Drop- or bud-shaped rete ridges
 Premature keratinization in single cells Organizational changes (medium power)
 Keratin pearls within rete ridges  Dyscohesion
 Loss of epithelial cell cohesion  Loss of polarity and stratification

Cytologic changes  Basal cell hyperplasia
 Abnormal variation in nuclear size
 Abnormal variation in nuclear shape  Superficial mitotic figures
 Abnormal variation in cell size  Keratin pearls within rete ridges
 Abnormal variation in cell shape Cytologic changes (high power, on exfoliative cytology)
 Increased nuclear: cytoplasmic ratio  Basal cell hyperplasia
 Atypical mitotic figures  Increased nuclear:cytoplasmic ratio
 Increased number and size of nucleoli  Cellular and nuclear pleomorphism
 Hyperchromasia  Dyskeratosis/premature keratinization

 Atypical mitotic figures and increased number of mitotic 
figures

 Hyperchromasia
 Cells with “glassy” cytoplasm
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combination rather than alone, and may be associated with 
cytologic features of OED or not.

Architectural Features of OED

•	 Verrucous and papillary architecture are well-known 
features of OED, and these may occur in the absence 
of significant cytologic features of OED and is in par-

ticular, associated with the verrucous variant of PL [33]. 
This feature may be mild presenting as papillomatosis 
(Figs. 11a–c, 12a–c). The term atypical verrucous hyper-
plasia with/out dysplasia is often applied to more florid 
epithelial hyperplasia (Fig. 13a–d) [34–36]. In general, 
the main architectural difference between atypical ver-
rucous hyperplasia and verrucous carcinoma (both usu-
ally with minimal epithelial atypia) is the presence of 

Fig. 11   Hyperkeratosis and 
papillomatosis, not reactive a 
White, sharply-demarcated fis-
sured homogenous leukoplakia 
(not benign alveolar ridge kera-
tosis) of the edentulous ridge 
mucosa b Hyperkeratosis, papil-
lomatosis and slight epithelial 
atrophy for gingiva c Minimal 
evidence of dysplasia

Fig. 12   Atypical verrucous 
hyperplasia with hyperkeratosis 
a Proliferative leukoplakia with 
verrucous plaques of the ventral 
tongue, floor of mouth and right 
buccal mucosa (with carcinoma) 
b Biopsy from ventral tongue 
shows atypical verrucous hyper-
plasia with hyperkeratosis c 
Minimal evidence of dysplasia
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an endophytic, bluntly-invasive growth pattern in ver-
rucous carcinoma with bulbous frond-like rete ridges. 
However, in the uncommon scenario when the epithelial 
proliferation is bulky equating with a clinical mass lesion 
(see below), even if the lesion is primarily exophytic, the 
diagnosis of verrucous carcinoma should be considered.

•	 Bulky epithelial hyperplasia/proliferation is an important 
feature that is often over-looked, and this is closely asso-
ciated with verrucous and papillary architecture. This is 
not mere acanthosis because the epithelium is multiple 
times the thickness of epithelium normal for that particu-
lar site. OED may or may not be present (Figs. 13a–d, 
14a–d, 15a, b).

•	 The literature on OED focuses on epithelial hyperplasia 
as an important precursor to dysplasia. However, epi-
thelial atrophy with hyperkeratosis or parakeratosis, is a 
common feature of OED and also of KUS (Figs. 16a–e, 
17a, b); this is also often associated with “skip” segments 
(see below). These often do not exhibit evidence of OED 
or show mild epithelial atypia at most. In general, reac-
tive keratoses tend to exhibit acanthosis.

•	 Sharp demarcation and skip segments are often seen in 
biopsies of leukoplakia (Figs. 16c, 18a–c, 19a–d). Sharp 
demarcation of thick keratin correlates with the clini-
cal appearance of a sharply-demarcated clinical lesion. 
“Skip” segments, defined as alternating areas of thick 
keratosis with areas of normal-appearing nonkeratinized 
epithelium, are not infrequently encountered in biopsies 
of leukoplakia with or without OED.

•	 Bud or drop-shaped rete ridges

Organizational features of OED as defined here are 
changes that are readily seen on medium power and show 
how the keratinocytes are organized within the epithelium, 
and how they relate to each other within the spinous layer. 
Architectural features as defined here by the criteria above, 
and organizational features as defined here (historically 
referred to as architectural features) are not seen on exfolia-
tive cytology, the last being best discerned on high power, 
and constitute the cytologic features of OED. For example, 
dyscohesion, an organizational feature where cell-to-cell 
contact is lost is an important feature of OED easily seen at 
medium power but obviously cannot be detected on exfolia-
tive cytology (Fig. 20a). This must be distinguished from 
spongiosis caused by inflammation, associated with leuko-
cyte exocytosis. Irregular epithelial stratification and loss 
of polarity of basal cells is combined as a single criterion 
of loss of polarity and stratification. Premature keratiniza-
tion is better seen on high power and readily discerned on 
exfoliative cytology and has been moved to the section on 
cytologic features under “dyskeratosis”. Basal cell hyper-
plasia is both an organizational feature, because in normal 
epithelium basal cells should not extend beyond the basal 
two layers, as well as a cytologic feature because it is readily 
identified on exfoliative cytology. The presence of cells with 
“glassy” cytoplasm, similar to that seen in keratoacanthoma-
tous pattern of SCC, is another feature that can be helpful 
(Fig. 20b, c).

Fig. 13   Atypical verrucous 
hyperplasia a Demarcated 
mucosal-colored verrucous 
leukoplakia of the soft palate b 
Atypical verrucous hyperplasia 
with primarily exophytic growth 
pattern c Atypical verrucous 
hyperplasia d Minimal evidence 
of dysplasia
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The grading of OED currently relies on organizational (as 
defined here, see above) and cytologic features of dyspla-
sia. However, the architectural features as defined here are 
just as important and should be factored into OED grading. 
Furthermore, it is difficult to use the division of epithelium 
into thirds for grading lesions that have bulky and verrucous 
architecture. The case shown in Fig. 15a, b would be graded 
as mild dysplasia but this does not represent the nature of 
the lesion which is a squamous proliferation.

Human Papillomavirus‑Associated OED

Human papillomavirus (HPV)-associated OED is a distinc-
tive subset of OED that is characterized by parakeratosis 
containing hyperchromatic crenated nuclei, hyperkeratosis, 
karyorrhectic cells (“mitosoid” bodies) and apoptotic cells 
(Fig. 21a, b) [37]. The karyorrhectic cells have fragmented 

chromatin and a peri-cellular halo from loss of attachment 
to adjacent cells; ultimately, they develop pyknotic nuclei 
and brightly eosinophilic cytoplasm as they undergo apop-
tosis. The study for p16 is positive in a continuous band in 
almost all keratinocytes and lesions are positive for high-
risk human papillomavirus (Fig. 21c, d). In one study of 54 
cases, most were associated with HPV-16 as expected and 
15% developed invasive SCC [37]. Because this particular 
form of OED usually presents clinically as a conventional 
leukoplakia, it is amenable to early diagnosis and excision.

Epithelial Atypia and Candidiasis

Primary candidiasis is frequently associated with second-
ary epithelial atypia, primary OED is often associated with 
secondary candidiasis, and it is sometimes difficult to dif-
ferentiate between the two. Although chronic candidiasis 

Fig. 14   Parakeratosis and 
bulky epithelial proliferation 
with mild epithelial dysplasia 
a Leukoplakia, slightly rough, 
of the ventral tongue b Slightly 
papillary bulky epithelial hyper-
plasia 3–4 times the thickness 
of the normal epithelium as 
noted on the right c Parakerato-
sis with epithelial hyperplasia 
and tapered rete ridges d Mild 
epithelial dysplasia

Fig. 15   Parakeratosis and bulky 
endophytic squamous prolifera-
tion with mild epithelial dyspla-
sia a Parakeratosis and bulky 
epithelial proliferation with 
bulbous rete ridges and lym-
phocytic band at the interface b 
Mild epithelial dysplasia
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is now listed as one of the oral potentially malignant 
lesions, this is not yet fully accepted [4]. If chronic can-
didiasis is a precancerous condition, there would be a high 
prevalence of SCC on the commissures, denture-bearing 
mucosae and dorsum of tongue and this is not the case. 
Many features of OED are mimicked by reactive epithelial 
atypia seen in candidiasis and adjacent to ulcers. When it 
is unclear whether a lesion is candidiasis with reactive epi-
thelial atypia or OED with candidiasis, treating the patient 
with anti-fungal therapy is extremely useful. If the lesion 
resolves completely, the lesion represents candidiasis with 
reactive epithelial atypia. If the lesion improves somewhat 
but is still present, a rebiopsy is indicated. It may be that 
the epithelium in OED is locally immunocompromised, 
allowing for ready candidal colonization.

Keratosis of uncertain significance (KUS)

This is a category of lesions where biopsy of a leukopla-
kia shows hyperkeratosis and/or parakeratosis, acantho-
sis or more frequently atrophy, with minimal cytologic 
atypia, and variable to no inflammation (Figs. 16d, 18a–c, 
22a–c, 23a–c). Often there is slight papillomatosis and 
“skip” segments. They do not have features that character-
ize traumatic/frictional keratoses. Adding the phrase “not 
likely reactive” to the diagnosis informs the clinician that 
the lesion is not likely caused by trauma or reaction to 
injury and is therefore suspicious for a very early dysplas-
tic lesion for the following reasons:

Fig. 16   Hyperkeratosis, 
epithelial atrophy and chronic 
inflammation, not reactive a 
Linear demarcated leukoplakia 
of buccal and b Lingual gingiva 
c Hyperkeratosis (sharply-
demarcated), epithelial atrophy 
and lymphocytic band at the 
interface d No evidence of 
dysplasia e A different area 
exhibiting mild epithelial atypia 
with lymphocytic band at the 
interface, unlikely reactive

Fig. 17   Hyperkeratosis and 
moderate epithelial dysplasia a 
Hyperkeratosis and epithelial 
atrophy b Bud-shaped rete 
ridges and moderate epithelial 
dysplasia
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1.	 Clinically, leukoplakias with a KUS histopathologic 
phenotype are indistinguishable from leukoplakias with 
OED

2.	 When followed over time, such “benign hyperkeratosis” 
developed OED and OSCC in 11–30% of cases [20, 21, 
24].

Fig. 18   Hyperkeratosis, epithe-
lial atrophy and chronic inflam-
mation, not reactive a Fissured 
demarcated leukoplakia of 
the buccal mucosa, vestibule 
and gingiva b Hyperkeratosis, 
epithelial atrophy with “skip” 
segments c No evidence of 
dysplasia

Fig. 19   Hyperkeratosis, papil-
lomatosis and mild chronic 
inflammation, not reactive a 
Demarcated leukoplakia of the 
lingual gingiva. Courtesy of Dr. 
John Duhaime, MA b Sharply 
demarcated hyperkeratosis cor-
responding with the clinically 
demarcated lesion, hyper-
keratosis with papillomatosis c 
Papillomatosis d No evidence 
of dysplasia
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3.	 Excisions of leukoplakias and oral SCC show areas of 
KUS in continuity with areas of OED and SCC

4.	 Cases of PL show KUS in early biopsies (12–50% of 
cases) that over time progress to dysplasia and exhibit 
aneuploidy [38, 39]. Twenty-nine (> 90%) of the origi-

nal 30 cases of proliferative (verrucous) leukoplakia 
reported by Hansen et al. [33] exhibited KUS.

5.	 Whole genome sequencing showed the presence 
of mutations in KMT2C, TP53 and other mutations often 
found in OED at the same frequency (unpublished data).

Fig. 20   a Severe epithelial 
dysplasia with dyscohesion and 
dyskeratosis b Acanthosis with 
severe epithelial dysplasia c 
Dyskeratotic cells and cells with 
“glassy” cytoplasm

Fig. 21   Human papillomavirus-
associated severe dysplasia a 
Hyperkeratosis, parakeratosis, 
acanthosis and severe epithelial 
dysplasia. b Many karyorrhectic 
cells with peri-cellular halo, 
and apoptotic cells c block 
staining for p16 d mRNA in situ 
hybridization positive for high 
risk human papillomavirus



435Head and Neck Pathology (2019) 13:423–439	

1 3

Wild-type p53 protein is expressed in < 5% of basal 
cells in normal epithelium [40]. Its expression is increased 
in OED although the degree of expression varied in stud-
ies by different studies [40–42]. However, if there is con-
tinuous positivity within > 90% of basal cell nuclei and 

in suprabasal nuclei, this is very strongly associated with 
the dysplastic phenotype; it is also strongly expressed 
in SCC. Positivity for p53 is not uncommon in cases of 
KUS (Fig. 24d). While routine use of p53 is unnecessary 
when OED is obvious, it may be helpful in differentiating 

Fig. 22   Hyperkeratosis, not 
reactive a Demarcated, fissured 
leukoplakia of the mandibular 
facial gingiva b Hyperkeratosis 
c No evidence of dysplasia

Fig. 23   Hyperkeratosis and 
epithelial atrophy, not reactive 
a Demarcated, slightly fissured 
leukoplakia of the left maxillary 
attached gingiva b Hyperkerato-
sis, epithelial atrophy, and mild 
chronic inflammation. c No 
evidence of dysplasia
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reactive epithelial atypia in inflamed mucosa, from true 
OED (Fig. 24a–d).

The concept of KUS, that is a lesion with likely genomic 
alterations, but that has not developed yet the dysplastic phe-
notype, is consistent with current theories on carcinogen-
esis, likely corresponding to the “first strike” of the “three 
strikes” of carcinogenesis [43]. Whether lesions with KUS 
at the surgical margins are more likely to develop a “recur-
rence” would be of interest.

Lichenoid Lesions With and Without Dysplasia

“Lichenoid mucositis” continues to be a frequent histo-
pathologic diagnosis of many mucosal biopsies. A lympho-
cytic band at the interface is often referred to as “lichenoid 
mucositis” by many pathologists, but such a band often is 
seen beneath conventional OED within leukoplakia. One 
report noted this in 11–39% of cases of OED [3]. The ques-
tion is: is this OLP with reactive atypia or is this OED with 
a lymphocytic (“lichenoid”) host response? Having a clinical 
image of the lesion and judicious use of p53 are often helpful 
in helping to distinguish between the two (Fig. 25a–d). The 
presence of papillomatosis, and substantial cytologic atypia 
are clues that the lesion may not represent OLP (Fig. 26a, b).

In one study, oral lichenoid lesions defined as either the 
clinical or histopathologic features being “compatible with” 
instead of “typical for” OLP was associated with 3.2% versus 
0% malignant transformation in oral lichenoid lesion versus 
the OLP group [44]. If a biopsy taken from a solitary white/
red plaque on the ventral tongue is diagnosed as lichenoid 
mucositis, the unfortunate result is that this lesion may then 
be diagnosed clinically as “plaque-type” OLP. Subsequent 

development of oral SCC results in OLP being categorized 
as a potentially malignant disorder, driving up the rate of 
malignant transformation for OLP. However, if instead, one 
views the solitary white and/or red plaque on the tongue as 
a leukoplakia or erythroleukoplakia, and the lymphocytic 
band as a host response to OED, then subsequent malignant 
transformation is expected.

Such a lymphocytic band occurs frequently at the inter-
face of oral SCCs (Fig. 27) and current understanding sug-
gests that a strong lymphocytic host response may be associ-
ated with better prognosis, and is the basis for checkpoint 
immunotherapy [45, 46]. The term “lichenoid dysplasia” 
should be avoided because clinicians may mistakenly inter-
pret this as dysplasia arising within lichen planus.

Pathology Sign‑Out

A pathology report that reads “hyperkeratosis and/or par-
akeratosis, acanthosis” with or without inflammation, 
applies to chronic traumatic/factitial/frictional keratoses, 
benign alveolar ridge (frictional) keratosis, other nonspe-
cific reactive keratoses, cases of treated OLP or OLP not 
at its peak of presentation as well as KUS. The clinician is 
often at a loss as to how to proceed. The worst case scenario 
is when a patient with leukoplakia exhibiting KUS is told 
that she/he has nothing to worry about because there is no 
precancer or cancer and the patient is not followed (Fig. 4). 
An accurate diagnosis informs decision-making for the clini-
cian and guides management which includes

a)	 Reassurance only for frictional and reactive lesions, with 
no further treatment necessary

Fig. 24   Hyperkeratosis and 
mild chronic inflammation, not 
reactive a Partially demarcated 
leukoplakia of the left ventral 
tongue (she had proliferative 
leukoplakia with lesions on the 
right tongue and floor of mouth) 
b Hyperkeratosis with mild 
chronic inflammation. c. No 
evidence of dysplasia. d p53 is 
positive within basal cells in a 
continuous band
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b)	 Rebiopsy after a short treatment with anti-fungal and/or 
anti-inflammatory agents to reduce inflammation (cases 
of reactive atypia vs OED)

c)	 Excision and follow-up if clinically appropriate with 
acceptable morbidity (KUS and OED)

d)	 follow-up and periodic rebiopsy (lesions of PL)

As such, I suggest the following:

a)	 Chronic factitial/frictional keratoses or BARKs be diag-
nosed as such outright, or that the words “reactive”, 
“traumatic”, “frictional” or “factitial” appear at the end 
of the diagnostic phrase

b)	 That the words “not reactive” or “likely not reactive” be 
added to the diagnostic phrase if the lesions represent a 
KUS with a suitable note. Examples include “hyperkera-
tosis, epithelial atrophy and chronic inflammation, not 

Fig. 25   Parakeratosis, epithelial 
atrophy with mild dysplasia and 
chronic inflammation, not reac-
tive a Demarcated leukoplakia 
of the right tongue dorsum 
(Courtesy of Dr. Alessandro 
Villa, MA). b Parakeratosis, 
epithelial atrophy and lym-
phocytic band at the interface 
c Reactive epithelial atypia vs 
mild epithelial dysplasia d p53 
is positive within basal cells in a 
continuous band consistent with 
dysplasia

Fig. 26   Parakeratosis and severe 
epithelial dysplasia a Parakera-
tosis, bud-shaped rete ridges 
and lymphocytic band at the 
interface b Dyscohesion and 
severe epithelial dysplasia

Fig. 27   Infiltrative, keratinizing squamous cell carcinoma, well-dif-
ferentiated. Note the lymphocytic band around tumor, as well as at 
the edges where epithelial dysplasia is present
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reactive” or “atypical verrucous hyperplasia, not reac-
tive”.

c)	 That clinicians be encouraged to include a photograph 
with all mucosal biopsies similar to enclosing radio-
graphs for osseous lesions.

Conclusions

Leukoplakia, erythroplakia and submucous fibrosis are 
highly associated with the development of OED. However, 
other changes such as papillary/verrucous architecture, 
bulky epithelial hyperplasia, epithelial atrophy, and “skip” 
segments are criteria that must also be taken into account 
when evaluating for OED, especially when the conventional 
cytologic features of OED are minimal or absent. The con-
cept of KUS is an important one, and more research on this 
group of lesions may shed further light on them. Finally, 
a lymphocytic band is frequently seen beneath OED and 
represents a lymphocytic host response to OED. It cannot 
over-emphasized that the clinical appearance of the lesion 
is almost as important as the histopathologic features espe-
cially in cases of “lichenoid mucositis” and KUS.
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