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This study evaluated an unusual subset of oral epithelial dysplasia for the presence of transcriptionally active

high-risk HPV subtypes and to further characterize the histological criteria for this condition. There were 20

cases diagnosed as epithelial dysplasia with marked apoptosis of the anterior oral cavity. Clinical and follow-

up data were collected and histopathological features were documented. Immunoperoxidase studies were

performed for p16 and in situ hybridization studies were performed for low- and high-risk HPV sub-types.

Gender- and site-matched controls of conventional moderate-to-severe oral epithelial dysplasia were

similarly evaluated using immunoperoxidase studies for p16 and in situ hybridization; the number of

apoptotic cells for study and control cases was counted at two different tissue sites. There were 17 men and 3

women with a median age of 56 years. Seventeen lesions were described as white and five were described as

rough or papillary. Thirteen were located on the lateral or ventral tongue, some extending onto the floor of the

mouth. Epithelial hyperplasia with marked karyorrhexis and apoptosis were present in all the cases, along

with features of conventional oral epithelial dysplasia. A statistically significant number of apoptotic cells

were identified in the study cases when compared with controls (P40.0001). Twenty cases were positive for

high-risk HPV by in situ hybridization and all 19 nineteen cases evaluated for p16 demonstrated

overexpression. Two patients were diagnosed with squamous cell carcinomas and one patient developed

recurrent disease. We report a subset of oral epithelial dysplasia that occurs mostly in adult men on the

ventral or lateral tongue and is positive for high-risk HPV and for p16. We propose use of the term

‘HPV-associated Oral Intraepithelial Neoplasia’ to characterize these lesions of the oral cavity for consistency

in nomenclature with HPV-associated lesions of the lower anogenital tract. One case recurred and one

developed invasive cancer.
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In the United States, smoking frequency has de-
creased by 16% and the overall number of cases of
cancer of the oral cavity and pharynx has fallen by
18% since 1975.1 However, rates of cancers of the
oral tongue, base of tongue, and palatine tonsils
have continued to rise by 2–4% among younger
men.2,3 This may, in part, be explained by the
increased prevalence of a subset of oropharyngeal
carcinoma associated with human papillomavirus
(HPV), mostly HPV-16.4–7 Importantly, p16 overe-
xpression is noted in almost all HPV-associated
head and neck cancers and indicates that the virus is
transcriptionally active. Patients with HPV-positive,

p16-positive oropharyngeal carcinomas are slightly
younger than those with tumors not associated with
HPV and show improved survival.8,9 It is generally
believed that HPV has only a minor role in
squamous cell carcinoma of the anterior oral
cavity, because it has been identified in only
2.9–5.9% of cases and the behavior of these tumors
has not been well characterized.10,11

Almost all squamous cell carcinomas of the oral
cavity arise from oral epithelial dysplasia. Although
a recent meta-analysis calculated the prevalence of
HPV-16 and/or HPV-18 in oral epithelial dysplasias
to be 25%, these studies only identified the presence
of HPV without investigating the expression of
p16.12 The purpose of this study is to evaluate a
subset of oral epithelial dysplasias for the presence
of transcriptionally active high-risk HPV subtypes
and to further characterize the histological criteria
for this condition.
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Materials and methods

Cases diagnosed as epithelial dysplasia with marked
apoptosis were identified in a 4-year period from
September 2008 through August 2012 from the
archives of Strata Pathology Services, the surgical
pathology laboratory affiliated with the Harvard
School of Dental Medicine in Boston, MA, USA.
This unusual pattern of dysplasia is distinguished
from conventional oral epithelial dysplasia by an
exceptionally large number of apoptotic cells. Only
cases located in the anterior oral cavity, that is, the
oral mucosa anterior to the anterior tonsillar pillar
(palatoglossal arch) and the circumvallate papillae
of the tongue, were included.

All clinicians were contacted for clinical and
follow-up data and histopathological features seen
on routine hematoxylin and eosin staining were
documented. Immunoperoxidase studies were per-
formed for p16 and in situ hybridization studies
were performed for low- and high-risk HPV
sub-types. The primary antibody for p16 was a
mouse monoclonal antibody clone E6H4TM direc-
ted against human P16INK4a and a standard two-
step immunohistochemical staining procedure was
used for formalin-fixed, paraffin-embedded tissue
using horseradish peroxidase and goat anti-mouse
antibody (CINtecTM Histology Kit, MTM Labora-
tories, Westborough, MA, USA). In situ hybridiza-
tion studies were performed using a cocktail of
biotinylated probes against low-risk HPV genotypes
6 and 11 and high-risk HPV genotypes 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, and 66 on the Ventana
Benchmark XT automated platform (Ventana
Medical Systems, Tucson, AZ, USA).

Each study was graded as weak, moderate, or
strong as follows:

(a) for p16: thickness of epithelium (excluding
keratin) exhibiting a continuous band of nuclear and
cytoplasmic staining:

1þ : o1/3;
2þ : 1/3–2/3;
3þ :42/3; and
Non-continuous staining was considered negative.
(b) for in situ hybridization:
1þ : cells with punctate nuclear staining consis-

tent with integrated DNA involvement;
2þ : foci with integrated DNA involvement and/or

diffuse staining consistent with episomal DNA
involvement; and

3þ : continuous band of cells with integrated and/
or episomal DNA involvement.

Gender- and site-matched controls of conven-
tional moderate-to-severe (high-grade) oral epithe-
lial dysplasia, using well-accepted criteria, were
selected to compare histopathological features and
were evaluated using immunoperoxidase studies for
p16 and in situ hybridization for low- and high-risk
HPV.13,14 The number of apoptotic cells for study
and control cases was counted at two different tissue
sites at a magnification of � 600. The means of the

two observations obtained from each case were used
in a Wilcoxon’s rank-sum test to compare the
median number of apoptotic cells among samples
that displayed HPV-associated dysplasia versus
those that displayed conventional oral epithelial
dysplasia. All cases were reviewed by two oral and
maxillofacial pathologists.

Results

Clinical data are presented in Table 1. There were 17
men and 3 women with a median age of 56 years
(range 41–71). Sixty-five percent smoked cigarettes,
and one patient each smoked cigars and used
smokeless tobacco. Seventeen of the 20 lesions were
described as white lesions or leukoplakias and 5
were described as rough, corrugated, verrucous, or
papillary. Thirteen were located on the lateral or
ventral tongue (in three cases, extending onto the
floor of the mouth), four on the buccal mucosa, one
exclusively on the floor of mouth, and two on the
gingiva/retromolar pad. Eleven cases were r1 cm in
greatest dimension and seven were 41 cm
(Figure 1). One patient (case no.13) had a history
of Hodgkin lymphoma; none of the patients were
known to be infected with HIV.

The histopathological features were as follows:

� Brightly eosinophilic compact parakeratosis in 11
cases (Figure 2a), mixed para- and ortho-keratosis
in 6, and primarily hyperorthokeratosis in 3, 1 of
which was from a normally orthokeratotic site, the
retromolar pad.

� Epithelial hyperplasia with marked karyorrhexis
and apoptosis present throughout the epithelium
(Figures 2a–d); this is the most characteristic
feature of these lesions and distinguishes
these lesions from the conventional oral
epithelial dysplasia. A continuum of the process
of apoptosis is seen beginning with karyorrhexis
within keratinocytes with the usual pale
eosinophilic cytoplasm ending with a brightly
eosinophilic, degenerated, and anucleate cell
(Figure 2d).

� Surrounding cells with features of conventional
dysplasia such as cells with increased nucleus:-
cytoplasm ratio, hyperchromatism, and cellular
and nuclear pleomorphism; of note, 42/3 of the
epithelium was involved in all the cases (Figures
2c and d).

� Scattered koilocytes were noted in all the cases,
although only in small numbers and only focally
(Figure 3).

All 20 cases exhibited the features as described
above (Table 2). In addition, cases from the ventral/
lateral tongue (case nos.3 and 14) and buccal
mucosa (case nos.15 and 18) had papillary, verru-
cous, or corrugated surfaces (Figure 4). All cases
evaluated with p16 showed strong and continuous
3þ nuclear and cytoplasmic staining (Figure 5a).
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All cases evaluated by in situ hybridization for high-
risk HPV were positive and 15 cases showed 2þ or
3þ positivity (Figure 5b). None of the cases showed
positivity for low-risk HPV. In all the cases evalu-
ated for p16, positivity stopped abruptly at the
border between dysplastic and non-dysplastic
epithelium, and the corresponding in situ hybridi-
zation studies for high-risk HPV demonstrated the
same pattern (Figures 5a and b).

The mean number of apoptotic cells in
HPV-associated cases was 19.3 (median 18; range
6–40); the mean number of apoptotic cells in
controls was 1.8 (median 1; range 0–7) (Table 3).
This analysis demonstrated a statistically significant
difference between the medians of the two groups
with a P-value o0.0001. The control cases of
conventional oral epithelial dysplasia were negative
for p16 and for both low- and high-risk HPV by
in situ hybridization.

Seventeen of the 20 cases had positive margins.
There were 12 cases with follow-up (median 8.5
months, range 1–46 months), of which 11 had
positive margins (Table 2). Seven cases underwent
one or more excisions or were scheduled for future
excisions at the time of publication. Of the cases
with follow-up and positive margins, three cases
(27%) with positive margins showed progression of
residual disease (case nos. 8, 13, and 18). An
additional case was submitted as recurrent but clear
margins in the previous excision could not be
confirmed; the patient was then lost to follow-up
(case no. 2).

Two of the patients with follow-up (17%) devel-
oped adverse outcomes, including recurrence or
development of squamous cell carcinoma. One
patient (case no. 8) demonstrated involvement of

Table 1 Clinical data

Case Age Sex Site Tobacco usage Medications

1 51 M Right ventral tongue/FOM; leukoplakia
0.5 cm

Cigarettes None

2 60 M Right lateral tongue; recurrent white
plaque, 1 cm

None Glipizide, hydrochlorothiazide, lisinopril,
simvastatin, tramadol

3 43 M Ventral/lateral tongue; rough, white,
raised, 0.5� 0.5 cm2

Cigarettes Buproprion, venlafaxine

4 45 F Right ventral tongue; white, 0.5 cm Smokeless tobacco Clonazepam, paroxetine
5 55 F Right buccal mucosa; 1 cm, white, raised Cigarettes Atenolol, levothyroxine
6 57 M Left ventral tongue/FOM; white, raised

plaque, 2 cm
Cigarettes Aspirin, folic acid, levothyroxine

7 46 M Left retromolar pad; white plaque, 1.5 cm Cigars None
8 70 M Ventral/lateral tongue; leukoplakia, 1.5 cm Cigarettes Albuterol, aspirin, diltiazem, dutasteride,

famotidine, flecainide, folic acid,
montelukast, pravastatin, tamsulosin,
thiamine, valsartan, warfarin

9 59 M Anterior ventral tongue; white and
papillary, 0.3 cm, present 2 years

None Aspirin, atorvastatin, metoprolol

10 41 M Ventral tongue, raised 0.2 cm mm
leukoplakia

23 pack years Amoxicillin, hydrocodone/acetaminophen,
esomeprazole,

11 69 M Floor of mouth 1 PPD Doxazosin, dutasteride, solifenacin,
tamsulosin

12 48 M Ventral tongue, white 2 PPD None
13 46 M Right lateral tongue, white tissue, 2 cm Does not smoke Gabapentin
14 56 M Left ventral tongue, 4 cm white, corrugated 1 PPD�40 years None
15 62 M Right buccal mucosa, 2.5 cm verrucous

leukoplakia
1–2PPD Atenolol, atorvastatin, furosemide,

hydrocodone/acetaminophen, pantoprazole
16 71 M Right ventral tongue, White lesion, 1 cm Does not smoke Aspirin, atorvastatin, cyclobenzaprine,

diclofenac, fish oil, fluticasone,
levothyroxine, lisinopril, misoprostol

17 56 M Right buccal mucosa, erythroplakic, 1 cm Unknown Unknown
18 62 M Left buccal mucosa, red/white corrugated

lesion, o1 cm
2 PPD Aspirin, sertraline

19 55 F 0.6 cm gingival leukoplakia 1/3 PPD Levothyroxine, omeprazole
20 62 M Tongue, FOM, and mandibular mucosa,

o1.3 cm
1/4 PPD Lisinopril

Figure 1 Case no. 4: sharply demarcated leukoplakia of the right
ventral tongue. Courtesy of Dr Craig Cohen, private practice, West
Lebanon, NH.
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the excretory salivary ducts by dysplasia at the time
of biopsy (Figure 6a) and subsequently developed an
invasive squamous cell carcinoma, 25 months after

the original biopsy (Figures 6b–d). One of three
cases with negative margins developed three sub-
sequent recurrences (case no. 14). An additional
patient with HPV-associated dysplasia (case no.20)
was associated with an invasive squamous cell
carcinoma at the time of biopsy, but further follow-
up was not available. Eight of the 12 patients with
follow-up (67%) showed no evidence of disease.

Both infiltrating squamous cell carcinomas
exhibited variable keratin production. Case no. 8
was a conventional infiltrative and keratinizing
squamous cell carcinoma. Case no.20 (from the
tongue, floor of mouth, and mandibular mucosa)
was composed of islands of basaloid cells demon-
strating areas of prominent central comedonecrosis,
foci of keratinization, and numerous mitotic figures
(Figure 7a). In both carcinomas, in situ hybridization
studies for high-risk strains of HPV and immuno-
histochemical evaluation for p16 were strongly
positive within the tumor islands as well as in the
overlying dysplastic epithelium (Figure 7b).

One further case not included in the analysis
presented as a leukoplakia with a papillary surface

Figure 2 (a) Case no. 9: epithelial hyperplasia with eosinophilic parakeratin (hematoxylin and eosin, magnification � 100); (b) Case no.4:
eosinophilic dense, compact parakeratin with ‘mitosoid’ figures and apoptotic cells (hematoxylin and eosin, magnification � 200);
(c) Case no. 5: parakeratosis, karyorrhexis, and maturation disarray (hematoxylin and eosin, magnification � 400); and (d) Case no. 9:
marked karyorrhexis and varying stages of apoptosis (hematoxylin and eosin, magnification �400).

Figure 3 Case no. 3: koilocytes and a few apoptotic cells
(hematoxylin and eosin, magnification � 400).
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on the floor of mouth of a 39-year-old male. The
histopathological features were typical for this
condition, but tissue was not available for perform-
ing immunohistochemical studies.

Discussion

The overall prevalence of oral HPV infection in the
United States has been estimated at 6.9% with
prevalence of high-risk strains at 3.7%.15 Detection

rates for HPV in oral mucosal disease have varied
greatly in the literature depending on whether
in situ hybridization or PCR is employed. A syste-
matic review performed by Syrjanen et al16

determined that HPV DNA was present in many
oral lesions, including oral lichen planus, leuko-
plakias, and oral epithelial dysplasia with odds
ratios of 4–5 compared with normal mucosa. HPV
detection rates were reported as 0%17 and 80%18 in
studies on oral epithelial dysplasia, squamous cell
carcinoma, and keratotic lesions performed in the
1990s using in situ hybridization and PCR, respecti-
vely; a more recent meta-analysis found a
prevalence of 25% for HPV-16 and/or -18 by in situ
hybridization and PCR.12 Ha et al10 detected the
presence of HPV 16 DNA using real-time quan-
titative PCR in only 1 of 102 (1%) cases of oral
premalignant lesions. Using PCR, D’Costa et al19

detected HPV-16 in 34% of potentially malignant
lesions and 31% of normal mucosa while Bouda
et al20 demonstrated high-risk HPV in oral epithelial
dysplasia in all the five cases studied. In general,
in situ hybridization is a more specific test for
detecting the presence of HPV on formalin-fixed
material and PCR is overly sensitive. More recently,
the use of in situ hybridization for high-risk HPV E6/
E7 ribonucleic acid has shown greater specificity for
HPV-driven squamous cell carcinoma.21

Very few studies have examined the presence of
both high-risk HPV and p16 in oral epithelial
dysplasia. Ishibashi et al22 reported that only 7%

Table 2 Histopathological features and follow-up data

Case Keratin
Karyo-
rrhexis Apoptosis

Margin
þ for
dysplasia

p16
stain

p16
border*

ISH
high

ISH
low Follow-up

1 ParaþOrtho þ þ þ 3 þ 1 0 46 months—NED
2 Para þ þ — 3 þ 3 0 Recurrent at presentation.

No further follow-up
3 Para þ þ þ TD TD 3 0 39 months—NED
4 ParaþOrtho þ þ þ 3 þ 1 0 12 months—NED
5 ParaþOrtho þ þ þ 3 þ 3 0 3 months—NED
6 Para þ þ þ 3 þ 2 0 19 months—NED
7 Ortho þ þ þ 3 þ 2 0 1 month—NED
8 Para þ þ þ 3 þ 3 0 25 months—SCCA
9 Para þ þ þ 3 þ 3 0 2 months—NED
10 Ortho þ þ þ 3 þ 1 0 2 months—NED
11 Para þ þ þ 3 þ 2 0 Excision at 2 months—lost to follow-up
12 Para þ þ þ 3 þ 1 0 No further follow-up
13 ParaþOrtho þ þ þ 3 þ 1 0 4 months—residual disease
14 ParaþOrtho þ þ — 3 þ 2 0 5 months—three recurrences
15 Ortho þ þ þ 3 þ 2 0 Excision at 2 months—no further

follow-up
16 Para þ þ — 3 þ 3 0 No further follow-up
17 Para þ þ þ 3 þ 3 0 No further follow-up
18 ParaþOrtho þ þ þ 3 þ 3 0 18 months—residual disease
19 Para þ þ þ 3 þ 3 0 Excision at 3 months—no further

follow-up
20 Para þ þ þ 3 þ 3 0 Carcinoma at initial biopsy—no further

follow-up

ISH high: in situ hybridization studies for high risk strains of HPV; ISH low: in situ hybridization studies for low risk strains of HPV; NED: no
evidence of disease; p16 border*: þ refers to a sharp demarcation between p16-positive area and adjacent non-dysplastic epithelium; SCCA:
squamous cell carcinoma; TD: tissue depleted before p16 stains could be performed.

Figure 4 Case no. 3: papillary epithelial hyperplasia (hematox-
ylin and eosin, magnification � 40).
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(4 of 57) of cases of HPV-positive (mostly HPV-31)
mild-to-severe oral epithelial dysplasia were also
p16 positive, leading them to conclude that
overexpression of p16 did not correlate with HPV-
16 positivity in oral epithelial dysplasia. Angerio
et al23 demonstrated the expression of p16 in 490%
of cases of moderate and severe oral epithelial
dysplasia (13 of 14 samples); however, only 5 of
these 14 cases (36%) were HPV positive, and of
these, 60% were high-risk subtypes. This
underscores that expression of p16 is not exclusive
to high-risk HPV activity.24 A study by Cunningham
et al25 showed that 6 out of 41 (15%) moderate-to-

severe oral epithelial dysplasias were positive for
p16 and HPV DNA, 5 of which were identified as
HPV16 positive. Conversely, Buajeeb et al26 did not
observe any p16 expression in oral epithelial
dysplasia. A recent study by Fonseca-Silva et al27

found a correlation between the presence of HPV-16
and p16 (CDKN2A) methylation in oral epithelial
dysplasia.

There are several possible explanations for this
discrepancy in HPV and p16 positivity in oral
epithelial dysplasia. One of the most important is
that previous studies have applied these immuno-
histochemical studies to any oral epithelial
dysplasia. In the present study, we identified a
subset of oral epithelial dysplasias with distinct
histopathological findings, that harbor high-risk
HPV detected by in situ hybridization, and that
were p16 positive. The most characteristic feature of
the type of dysplasia seen here is the presence of
karyorrhexis and apoptosis, with the presence of
brightly eosinophilic apoptotic cells throughout the
thickness of the epithelium, surrounded by kerati-
nocytes exhibiting conventional dysplastic changes.
Although in situ hybridization studies showed the
presence of high-risk HPV in all the 20 cases, few
typical koilocytes were noted using the strict criteria
that cells must not only show peri-nuclear halos but
also nuclear enlargement, hyperchromasia, and
irregular nuclear outlines. The current cases showed
strong cytoplasmic and nuclear positivity for high-
risk HPV subtypes and continuous and strong
staining for p16 similar to findings observed in
HPV-associated cervical intraepithelial neoplasia
and HPV-associated oropharyngeal carcinomas.

In 2012, a consensus group co-sponsored by the
College of American Pathologists recommended a
unified nomenclature for HPV-associated lesions of
the lower anogenital tract that included site-specific
terminology (eg, cervical intraepithelial neoplasia

Figure 5 (a) Case no. 16: continuous 3þ positivity for p16 in a band involving 490% of keratinocytes with abrupt transition to non-
dysplastic mucosa (immunoperoxidase p16, magnification �100); and (b) Case no.16: strong 3þ positivity for high-risk human
papillomavirus in a band with abrupt transition to non-dysplastic mucosa (in situ hybridization, magnification �100).

Table 3 Number of apoptotic cells detected in two high-power
(� 600) fields

HPV-associated oral intra-
epithelial neoplasia

Conventional oral
epithelial dysplasia

Case no. Field no. 1 Field no. 2 Field no. 1 Field no. 2

1 9 9 3 1
2 30 33 2 2
3 40 38 4 2
4 25 28 6 5
5 11 14 1 0
6 9 9 4 2
7 23 16 3 2
8 14 14 0 0
9 29 33 6 6
10 26 22 0 1
11 21 23 1 1
12 21 23 1 1
13 16 13 0 0
14 6 6 1 1
15 34 17 1 0
16 16 14 2 1
17 19 19 2 7
18 15 16 0 0
19 12 9 1 0
20 21 20 0 2

Modern Pathology (2013) 26, 1288–1297

HPV-associated oral intra-epithelial neoplasia

S-B Woo et al 1293



for lesions of the cervix, vulvar intraepithelial
neoplasia for lesions of the vulva).28 The term ‘oral
intra-epithelial neoplasia (OIN)’ had been proposed

by Kuffer and Lombardi in 2002 to classify oral
precancerous lesions, and there have been similar
efforts since to introduce a two-tiered grading

Figure 6 (a) Case no. 8: involvement of excretory salivary duct by dysplastic epithelial cells with karyorrhectic and apoptotic cells (inset)
(hematoxylin and eosin, magnification �20, inset magnification � 400); (b) Case no.8: infiltrating squamous cell carcinoma
(hematoxylin and eosin, magnification �40); (c) Case no.8: infiltrating squamous cell carcinoma (immunoperoxidase p16, magnification
� 40); and (d) Case no. 8: infiltrating squamous cell carcinoma (in situ hybridization, magnification � 100).

Figure 7 (a) Case no. 20: invasive carcinoma composed of basaloid islands with central comedonecrosis. (hematoxylin and eosin,
magnification �100). (b) Case no.20: tumor islands showing strong p16 overexpression (immunoperoxidase p16, magnification �40).
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system.29,30 However, neither the term ‘OIN’ nor a
binary classification system has been universally
adopted for oral and/or head and neck precancerous
lesions. Nevertheless, all the 20 cases in this
evaluation showed involvement of 42/3 of the
epithelium and would therefore be classified as
high-grade lesions. At this time, it is unclear whe-
ther a low-grade variant of this condition exists. As
such, we propose the term ‘HPV-asso-
ciated Oral Intraepithelial Neoplasia’ (HPV-OIN) to
describe this distinct form of oral epithelial
dysplasia for consistency with the nomenclature
proposed by Darragh et al28 for HPV-associated
lesions of the lower anogenital tract.

All cases on which immunohistochemical studies
for p16 were performed showed 3þ p16 staining in
a continuous band similar to that seen in
HPV-associated cervical dysplasia and high-risk
HPV-associated carcinoma. As such, a ‘positive’ or
‘negative’ result is sufficient rather than stratifying
into 1þ , 2þ , or 3þ staining patterns. This
contrasts with in situ hybridization positivity,
which ranged in these cases from 1þ to 3þ . The
significance of this in terms of lesional behavior is
unclear, although we note that both cases associated
with carcinomas exhibited 3þ positivity. The sharp
demarcation of the in situ hybridization studies for
high-risk HPV subtypes in most cases correlated
exactly with the presence of the continuous band for
p16 as expected. This pattern was noted in the
illustrations in the study by Cunningham et al25 The
frequency of development of invasive carcinoma if
such lesions are incompletely excised is unknown.
Among cases with follow-up in this study, 3 out of
11 cases (27%) excised with positive margins
demonstrated progression of residual disease with
1 developing a carcinoma.

There have been previous reports of oral epithelial
dysplasia described as ‘koilocytic dysplasia’ that
were HPV positive. Fornatora et al31 reported 31
cases with a male predominance (approximately 5:1)
and 7 of 31 patients either positive for HIV or who
had engaged in activities putting them at risk for
HIV infection.Unlike the current series of cases,
several of the lesions were located on the lips,
exhibited low-risk strains of HPV, and/or were
multi-focal; it is possible that some may have
represented oral bowenoid papulosis of the oral
cavity, which is rare but exhibits a similar
histology.32–34 A recently reported case of
‘koilocytic dysplasia’ showed the same apoptotic
changes as noted in this study but was not evaluated
for either HPV or p16.35

Similar histopathological findings have been
noted in Bowen disease (solitary squamous cell
carcinoma in situ) and bowenoid papulosis (multi-
ple papules in the genital region), although the
degree of apoptosis is not as prominent. Bowen
disease of sun-damaged skin may show strong p16
positivity but has a low association with HPV.36 On
the other hand, bowenoid papulosis is highly

associated with high-risk HPV-16 subtypes but p16
overexpression ranges from 43–58%;37–39 some of
these lesions progress to invasive squamous cell
carcinoma.

Similar cells exhibiting karyorrhexis, although to
a lesser degree than in the current cases, have been
referred to as ‘mitosoid bodies.’ They are seen in
cases of Heck disease, squamo-papular lesions that
consist of multiple papules on the oral mucosa
associated with HPV-13, -32, and -55.40,41 These
lesions tend to occur in children and young adults
and regress over time. These bodies are also seen in
oral warts/condyloma without dysplasia that have
been referred to as oral bowenoid lesions.33 It is
likely that such karyorrhexis is a form of HPV-
associated cytopathic effect. However, the
progression to fully apoptotic anucleate cells is not
usually seen in such large numbers in either Heck
disease or bowenoid papulosis, and dysplasia is not
present.

One of the two invasive carcinomas (case no. 20)
featured a basaloid pattern with areas of prominent
comedonecrosis. Although focal areas of keratiniza-
tion were noted, the features were overall consistent
with those of HPV-associated oropharyngeal carci-
nomas.42–44 The other carcinoma was a conven-
tional infiltrative and keratinizing squamous cell
carcinoma.

Conclusion

We report a subset of oral epithelial dysplasia, the
majority clinically presenting as oral leukoplakias,
that occur mostly in adult men and that are positive
for high-risk HPV subtypes and for p16. These
present primarily on the ventral tongue or floor of
mouth, both considered high-risk sites for oral
cancer. We suggest use of the term ‘HPV-associated
Oral Intraepithelial Neoplasia’ for consistency in
nomenclature with HPV-associated lesions of the
lower anogenital tract. Two patients with follow-up
developed invasive carcinoma or recurrence for a
total of 17% of cases with adverse outcomes; an
additional patient was diagnosed with an invasive
squamous cell carcinoma at the time of biopsy.
Further studies may be appropriate to evaluate the
behavior and prognosis of this entity.

Addendum

Since completing preparation of this manuscript, we
have seen an additional five cases with identical or
nearly identical findings with those of the study.
There were three male and two female patients, aged
51, 64, 67, 67, and 74 years. The specimens were
taken from the lateral tongue, buccal mucosa, lower
labial mucosa, ventral tongue, and incisive papilla,
respectively. All cases demonstrated similar light
microscopic findings, including prominent paraker-

Modern Pathology (2013) 26, 1288–1297

HPV-associated oral intra-epithelial neoplasia

S-B Woo et al 1295



atosis, apoptosis, karyorrhexis, and severe epithelial
dysplasia. Each exhibited strong positivity for p16
in a continuous band and positivity for high-risk
strains of HPV by in situ hybridization studies.
Although follow-up was not available at the time of
publication, this brings the total number of cases of
HPV-OIN to 25 in this series.
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