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Abstract

Human papillomaviruses (HPVs) are causative of a group of clinically papillary lesions. The HPV-related lesions of the
oral cavity include squamous papilloma, condyloma acuminatum, verruca vulgaris, and multifocal epithelial hyperplasia.
Benign entities, such as verruciform xanthoma or giant cell fibroma, as well as malignancies, such as papillary squamous
cell carcinoma and verrucous carcinoma, may be considered in the clinical and/or histologic differential diagnoses of these
lesions. Mechanisms of infection, epidemiology, clinical presentations, histologic features, and differential diagnoses of the
HPV-related oral pathologies are discussed. Current concepts of viral transmission, especially as pertaining to lesions in
pediatric patients, and the impacts of HPV vaccination are reviewed.
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Human Papillomavirus and the Biology
of Infection

There are over two hundred human papillomaviruses (HPVs)
as categorized by genotype [1]. The HPVs are sub-grouped
according to differences in their DNA sequences [1]. The
largest subgroup is the o group, with HPV genotypes that
primarily infect mucosal epithelia, followed by the f group,
which preferentially infect cutaneous epithelia [1]. The tro-
pism for certain tissues is likely due to variations in viral
gene function and expression, but not yet fully elucidated [2,
3]. Both o and 3 groups contain HPV types that are causative
of oral lesions, including squamous papilloma (« group) and
verruca vulgaris (B group) [1]. In a recent systematic review
and meta-analysis, it was determined that approximately
7.7% of healthy subjects harbor HPV in the oral region [4].

The viruses may be spread vertically, from mother to off-
spring, or horizontally between individuals [5]. Although
HPYV is considered the most common sexually transmitted
infection, the virus may also be transmitted non-sexually
through skin-to-skin, skin-to-mucosa, or mucosa-to-mucosa
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routes [5]. Oral HPV has been detected in exfoliated cells of
newborns delivered vaginally and via caesarean births, indi-
cating transmission through the placenta or amniotic fluid
may occur in addition to birth canal exposure [6]. Other pro-
posed mechanisms for oral infection, particularly in children,
include autoinoculation from cutaneous lesions, fomites,
breast feeding, or bathing [6]. In adults or in instances of
child abuse, oral sex and open-mouthed kissing are signifi-
cantly associated with oral HPV infections, with the odds
of infection increasing with the number of lifetime oral and
vaginal sexual partners [7].

In establishing a productive lifecycle, HPV infects basi-
lar epithelial stem cells [2]. Access is facilitated through
microabrasion or trauma, or in the properties of specialized
epithelia such as that of the tonsils, bulge region of the hair
follicle, or squamo-columnar junction of the cervix [1, 2].
After gaining entry into the cell via endocytosis, the episo-
mal genome enters the nucleus where viral transcription is
initiated [1]. Viral replication is completed in parallel with
that of the basilar cell, and viral genomes tethered to host
chromosomes are then propagated to new daughter cells [1].
As infected cells differentiate from basilar cells to keratino-
cytes, the viral genome copies are amplified and particles
are assembled [1]. By the time keratinocytes desquamate
from the upper epithelial layers, the cells are teeming with
thousands of viruses, ready to infect the next host [8].
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The success of HPV lies, in part, in evasion of host
immune surveillance [9]. Some of the inherent properties
of their target cell, the keratinocyte, assist in this feat. Firstly,
keratinocytes are peripheral cells [10]. The viruses enter
the cells from the environment with minimal exposure to
effector cells of the innate immune system, as the infection
is entirely intraepithelial [10, 11]. The propagation of the
virus through replication of the infected stem cells to their
daughter cells, while maintaining low genome copy numbers
and without secreted proteins, further allows the virus to
escape immune detection [3]. As the keratinocytes are fated
for death and desquamation, no immune response is trig-
gered through cytopathic cell death or viremia [9-11]. Thus
accessibility, intimate relationship with the keratinocyte life
cycle, and lack of immune response to viremia or apoptosis
partially explain the success of HPV in immune evasion [2].
Other viral defense strategies impede the immune system
directly. These mechanisms include modulation of interfer-
ons, antigen processing, and T cells, and differ according to
HPV protein functions of the varying subtypes [2, 11]. The
finding of low antibody titers after HPV infection, too low
to have protective effects, demonstrates the efficacy of these
mechanisms [10].

Some of the key differences of HPV proteins, especially
E6 and E7, attribute to subtype stratification into low-risk
groups (LR-HPVs), associated with benign lesions of the
skin and mucosa, and high-risk groups (HR-HPVs), sub-
types causative of malignancy [3]. Briefly, the HR-HPV E6
protein is oncogenic in several functions including binding
and degrading tumor suppressor protein p53 as well as inhib-
iting apoptosis, keratinocyte differentiation, and interferon
responses [3]. HR-HPV E7 stimulates cell-cycle entry and
progression, binds and degrades tumor suppressor pRb, and
introduces genome instability [3]. The LR-HPV E6 and E7
proteins share some of the same functions, but the binding
of p53 and pRb, respectively, is weaker and does not lead to
degradation [3]. The E6 inhibition of the interferon response
is weaker, and E7 does not cause genome instability [3].
Further discussion of the molecular mechanisms of HPV is
beyond the scope of this review; however, it is important for
both the clinician and patient to conceptualize that innate
differences in the HR- and LR-HPVs account for risk, or lack
thereof, for malignancy. Simply speaking, an oral squamous
papilloma is not transformative to HPV-related squamous

cell carcinoma because the causative virus, a LR-HPV, lacks
oncogenic properties [3].

Unlike the oropharynx, where over 70% of squamous cell
carcinomas are HR-HPV related, the etiologic fraction of
HR-HPV associated oral cavity squamous cell carcinomas
(OCSCC) is less than 6% [12]. The survival outcomes for
this small group are not defined, and routine HPV testing is
not currently recommended for OCSCC [12].

The majority of oral HPV infections are subclinical and
cleared within 1 to 2 years (median 6 months) [1, 11]. While
the literature and methodologies vary, studies show a minor-
ity of individuals, in the 0-23.1% range, experience persis-
tent infection [4]. The incidence of lesion formation in the
oral cavity is approximately 3% [13]. As additional study
is necessary to better define any differences in the clinical
and histopathologic presentations of HPV-associated and
non-associated OCSCC, this review will focus solely on the
benign HPV-related papillary lesions of the oral cavity.

Human Papillomavirus-Related Lesions
of the Oral Cavity

The benign HPV-related lesions of the oral cavity comprise
verruca vulgaris (common wart) (VV), squamous papilloma
(SP), condyloma acuminatum (CA), and multifocal epithe-
lial hyperplasia (MEH) (Table 1). These lesions share clini-
cal and histologic features amongst themselves as well as
with other lesions of inflammatory, syndrome-associated,
or malignant etiologies [14]. Consideration of the clinical
and histologic characteristics of each entity, as well as its
potential mimickers, is useful to the clinician and pathologist
when managing these lesions.

Of note, some literature argues for the combination of SP
and CA due to HPV 6 and 11 causality of both lesions, as
well as overlap of histologic and clinical presentations [15].
In this review, these lesions are considered separately as is
convention in the head and neck. It is acknowledged that
the distinguishing criteria may be ambiguous and subject to
change with future revelations regarding the pathophysiol-
ogy of these entities.

Table 1 Benign HPV-mediated
lesions of the oral cavity, types
associated, and sites most

Lesion

Commonly associ- Commonly affected intraoral sites
ated HPV types

commonly affected Common wart (verruca vulgaris)

Squamous papilloma
Multifocal epithelial hyperplasia

Condyloma acuminatum

2,4 Vermillion border, labial mucosa, anterior tongue
6,11

13,32

6,11, 16, 18

Palate, tongue, labial mucosa
Buccal and labial mucosa, tongue

Labial mucosa, soft palate, lingual frenum
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Verruca Vulgaris

VYV, or the common wart, is the main presentation of cutane-
ous HPV infection and accounts for 70% of warts [16, 17].
An estimated 10% of children and young adults are affected,
with peak incidence occurring in teenagers ages 12—16 [16].
VV may be found anywhere on the skin, but is most common
on the periungal region of the hands [18]. While common
on the skin, VV is relatively uncommon intraorally [18, 19].
Autoinoculation is a main mode of transmission and may

Fig.1 Clinical image of a verruca vulgaris of the palate. Note the
sessile base and verrucous surface. Photograph courtesy of Dr.
Duane Schafer

occur when a child bites the lesions of their fingers or sucks
their thumb [18, 19].

Clinically, the mucosal lesions appear similarly to their
cutaneous counterparts [18, 19]. The labial mucosa and pal-
ate are the most common intraoral sites [19]. The lesions
are pink to white, sessile, usually less than one centimeter,
and display exophytic fronds (Fig. 1; Table 2) [20]. Seldom,
a few VV may occur simultaneously or in clusters, repre-
senting multiple sites of infection, but solitary lesions are
typical [20].

The histologic presentation is identical to that of cutane-
ous VV (Fig. 2; Table 2) [18]. Exophytic projections with
a verrucous architecture are apparent at low power, with
inwards cupping of the rete ridges (Fig. 2a) [18]. Fibrovas-
cular cores are surfaced by acanthotic epithelium demon-
strating a prominent granular cell layer. Thick keratinization
imparts a chevron or “church spire” appearance (Fig. 2a, b)
[18]. Koilocytes, cells demonstrating the viral cytopathic
effect of HPV, are characterized by a shrunken, “raisin-like”,
eccentrically placed nucleus with a vacuolated cytoplasm
halo (Fig. 2¢) [18]. These cells are often identified in the
upper epithelial layers, proximal to or within the granular
cell layer [18]. Basilar and parabasilar mitotic figures may
be present and slightly increased, but atypical forms are not
identified (Fig. 2c) [18].

The clinical and histologic differential diagnosis includes
papillary lesions of various etiologies, including benign and

Table 2 Clinical and histologic features of the benign HPV-related lesions of the oral cavity

Entity Clinical features

Histologic features

Less than 1 cm
White or pink
Discrete/well-defined

Verrucous surface

Verruca vulgaris

Sessile

Usually solitary
Less than 1 cm
White to pink/red

Squamous papilloma

“Finger-like” fronds or “cauliflower” surface texture

Pedunculated

Condyloma acuminatum
Varying keratinization
Koilocytes

Basilar and parabasilar mitotic figures without atypia
Exophytic fronds with fibrovascular cores

Multifocal epithelial hyperplasia  Generalized presentation

Multiple lesions that may coalesce

White to pink

Papulonodular or papillomatous presentations

Usually sessile

Exophytic fronds with fibrovascular cores

Exophytic fronds with fibrovascular cores

Inward cupping of rete ridges

Prominent keratin spires

Prominent granular cell layer

Koilocytes

Basilar and parabasilar mitotic figures without atypia
Exophytic fronds with fibrovascular cores

Varying keratinization

Koilocytes

Basilar and parabasilar mitotic figures without atypia
Exophytic projections with fibrovascular cores
Bulbous rete pegs

Deep crypts lined by parakeratin

Koilocytes

Basilar and parabasilar mitotic figures without atypia

Exophytic with nodular or papillomatous surface
architecture

Acanthotic, anastomosing rete ridges

Mitosoid bodies

Koilocytes

Basilar and parabasilar mitotic figures without atypia
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Fig.2 Histologic features of verruca vulgaris. a Low power view.
Inwards cupping of the rete ridges and exophytic fronds with thick
keratin spires are apparent. A prominent granular cell layer is present.

malignant entities. Verruciform xanthoma (VX), SP, and CA
are among the benign mimickers [21]. VX and SP appear
similarly to V'V, and are best distinguished by histology [21].
VXs are sessile lesions that sometimes impart a yellow hue
and are more likely to occur on the gingiva [21]. Histo-
logically, they are differentiated by the presence of foamy,
lipid-laden histiocytes within fibrovascular cores [21]. These
“xanthoma cells,” in combination with orange parakeratin
plugging of crypts, are characteristic [21]. Meanwhile, SPs
display less prominent keratinization and granular cell layers
[14]. They tend to be pedunculated and inward cupping of
rete ridges is not characteristic [14]. CA tend to be larger in
size, more often to occur in multiples, and are usually found
in adults [14, 22].

Verrucous hyperplasia/carcinoma (VH/C) are pre-
malignant and malignant variants of squamous cell carci-
noma respectively [23]. While they may impart a verrucous
appearance clinically, these neoplasms are not HPV-related
[23]. They tend to be poorly defined, larger in size than
HPV-related lesions, and associated with sites of smokeless
tobacco placement or, in instances of proliferative verrucous
leukoplakia, an elderly female demographic [23]. Histologi-
cally, VH/C are characterized by verrucous architecture and

b Medium power demonstrates thick keratin and associated bacterial
aggregates. ¢ Koilocytes and scattered mitotic figures are visible at
high power

deceptively bland cytology [23]. In VCs, the rete ridges
exhibit downward growth and push into the underlying con-
nective tissues [23]. No central cupping is apparent; how-
ever, keratin spires may be present [23]. Features associated
with malignancy, including increased mitotic activity, cel-
lular pleomorphism, and paradoxical maturation, are absent
[23]. The lack of these findings attributes to the potential
confusion with benign entities such as VV [23].

Squamous Papilloma

SP is a common lesion and the most frequent benign oral
epithelial entity in both children and adults [15, 24, 25].
In a large study of consecutive oral examinations of Army
inductees, SP was the second most commonly encountered
pathologic entity overall [26]. Adults experience the high-
est incidence, with increases between the third and seventh
decades [13, 27]. The palate and tongue are most commonly
affected, but any site may be involved [13, 27].

Clinically, SP is characterized by exophytic projections
described as “finger-like” (Table 2; Fig. 3) [13, 27]. “Cauli-
flower” or “warty” are also common surface descriptors [13,
27]. SPs are usually pedunculated, with color ranging from
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Fig.3 Clinical image of squamous papilloma. Note the “finger-like”
fronds. Photograph courtesy of Dr. Brenda Nelson

white to pink/red (Table 2) [13, 27]. The lesions are rarely
larger than 5 millimeters in greatest dimension and usually
solitary [27]. In a study of 205 SPs, only four patients had
two simultaneous lesions [27].

Histologically, the exophytic and papillary architecture
is appreciated at low power (Table 2; Fig. 4a) [14, 28]. In

a fortuitous section, a stalk is appreciated. More often, the
stalk is suggested by the vacant space between papilloma-
tous fronds and underlying normal epithelium and connec-
tive tissues. Fronds of richly vascular connective tissue are
surfaced by bland epithelium with varying degrees of kerati-
nization (Fig. 4b, ¢) [13, 14, 28]. Scattered basilar or para-
basilar mitotic figures are present, but without atypical forms
(Fig. 4c) [23, 29]. Koilocytes are often identified within the
upper spinous layers [29].

The clinical and histologic differential diagnosis for SP
includes VV, VX, CA, giant cell fibroma (GCF), and papil-
lary squamous cell carcinoma (P-SCC). Whereas VV is ses-
sile and shows inward cupping of rete ridges, SP is usually
pedunculated with a stalk [13, 18]. Furthermore, prominent
granular cell layers and “church spire” keratinization are not
characteristic of SP [13, 14]. The xanthoma cells and orange
parakeratin of a VX are also absent [21]. CA tend to be
larger than SP and are more frequently found in multiples
[14].

The bosselated or papillary surface of a GCF attributes
to approximately 28% of these lesions being clinically

Fig.4 Histologic features of squamous papilloma. a The exophytic
nature is appreciated at low power. A stalk connects the lesional pro-
liferation to the underlying normal tissues. b Medium power shows
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bland epithelium. ¢ Normal epithelial maturation with a few scattered
mitotic figures is apparent at high power
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diagnosed as SP [30]. GCFs occur over a wide age range
and are most common on the gingiva [30]. Histologically,
the two entities are easily distinguished as SP is an epithe-
lial proliferation whereas GCF is fibrous in nature [14, 30].
GCFs comprise loose connective tissue containing large and
stellate multinucleated fibroblasts [30]. The surface epithe-
lium is characterized by thin and elongated rete ridges [30].

The clinical and histologic presentation of P-SCC, a rare
variant of squamous cell carcinoma, may mimic that of SP
[23, 31, 32]. This variant is most common in the larynx, but
may also affect additional sites of the upper aerodigestive
tract including the oral cavity, especially the gingiva [23,
31]. In a study of 61 gingival P-SCC, 8% (5/61) were clini-
cally diagnosed as SP [31]. Some literature reports P-SCC
of the oral cavity to be associated with smoking and alco-
hol intake, with unclear associations with transcriptionally
active HPV [23, 31, 32]. In another study that compared oral
SP and P-SCC, no statistical difference in smoking or alco-
hol use was observed between the two patient groups [28].
Advanced age (> 60 years) and gingival site were risk factors
associated with P-SCC as compared to SP [28].

On pathologic examination, this malignancy displays pap-
illary growth with exophytic fronds and fibrovascular cores
and/or broad, bulbous and rounded projections with less
conspicuous fibrovascular cores [23]. P-SCC is separated
into keratinizing and non-keratinizing histologic categories
[23]. A full thickness epithelium comprising immature,
basaloid cells with malignant cytology surfaces fibrovascu-
lar cores of the non-keratinizing P-SCC [23]. Keratinizing
P-SCC displays any amount of mature squamous cells with
minimal surface parakeratinization [23]. Features of malig-
nancy including pleomorphism and disordered maturation
are present [23, 28, 32]. The majority of oral cavity P-SCC
are keratinizing but both variants are reported in this loca-
tion [23]. Invasion past the basement membrane in either
presentation may not be appreciated, leading to the potential
to mistake these lesions for benign entities such as SP [23].
The lack of maturation and malignant cytologic features dif-
ferentiate non-keratinizing P-SCC from SP [23, 32].

Condyloma Acuminatum

CA usually presents as anogenital warts and is the most
commonly reported sexual transmitted infection in the
United Kingdom and United States [33, 34]. These lesions
are uncommon, however, in the oral cavity [22]. While
the presence of simultaneous lesions of the genitalia and
oral cavity suggests sexual transmission, additional routes
of infection, such as through fomites, is possible [15, 22].
Adults are most commonly affected, with peaks in the third
and fourth decades of life [22, 34, 35].

Clinically, CA may present as a solitary lesion or in mul-
tiples, some of which may coalesce to form larger growths

(Table 2; Fig. 5) [14, 36]. In a study of 101 oral CA, 61%
of patients experienced greater than five lesions [34]. The
lesions may be pedunculated but are more often sessile,
with cauliflower-like or moruloid surface texture and pink
to white coloration (Fig. 5) [34, 36]. The tongue and upper
lip are the most common intraoral locations [37].

Microscopically, lesions exhibit an exophytic, papillary
architecture and broad base (Table 2; Fig. 6a) [14, 22]. The
epithelium is moderately to markedly acanthotic with bul-
bous rete ridges [22, 35]. Thick, parakeratosis is often identi-
fied, with invaginations that fill the crypts between papillae
(Fig. 6b) [14, 22]. Koilocytes are appreciated in the upper
spinous layer (Fig. 6¢) [22, 36].

CA usually occurs in multiples, but since they may also
occur as a solitary lesion, the differential diagnosis includes
entities of both presentations. Previously discussed lesions,
such as SP, VX, and P-SCC may be considered, as well as
MEH.

SP is smaller, solitary, and usually pedunculated [14]. VX
may be clinically equivalent in size and similar in color, but
histologic features of orange parakeratin plugging of crypts
and xanthoma cells are distinctive [21].

P-SCC may be a difficult distinction from CA. Both enti-
ties share a predominantly exophytic and papillary archi-
tecture and overlap in size [22, 28, 31]. A gingival loca-
tion in a patient of advanced age is more characteristic of
P-SCC, whereas CA is most common on the tongue and lip
of adults in their third to fourth decades of life [22, 28, 31].
P-SCC demonstrates immature basaloid cells or dysplastic
squamous cells, which is the more common histologic type
to the oral cavity [23, 32]. The presence of invasion defini-
tively separates these entities; however this may be difficult
to demonstrate in select sections, and, furthermore, some
P-SCCs may be entirely intraepithelial [23]. In absence of
demonstrated invasion, the malignant cytologic features of
P-SCC separates these entities [23].

Fig.5 Clinical image of condyloma acuminata. Note some of the
lesions coalesce. A “cauliflower” surface texture is appreciated. Pho-
tograph courtesy of Dr. Susan Muller
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Fig.6 Histologic features of condyloma acuminatum. a Low power
demonstrates an exophytic lesion with marked acanthosis as com-
pared to the normal epithelium (far left). b Parakeratin invaginations

In instances of multiple or confluent CA, MEH may be
considered. MEH is most common in children and affects
broader sites, while CA is more common in adults [22, 38].
Histologically, the mitosoid bodies characteristic of MEH
are absent in CA [38].

Multifocal Epithelial Hyperplasia (Heck’s Disease)

While MEH was initially documented in Latin-American
populations, the first English publication on this entity
described these lesions in Navajo and Alaskan Eskimo chil-
dren [38, 39]. Interestingly, a report of similar lesions of
indigenous people of Greenland dates to the 1800s [38].
Since these early findings, cases have been reported around
the globe and across demographics, to include elderly and
AIDS patients; but the disease remains most common in
indigenous children in the Americas [38, 40]. In Eskimos,
the prevalence ranges from 7 to 36%, and in the Waimiri-
Atroari Indians of Brazil, the prevalence is up to 21% [40].
Females are significantly more affected than males, with
ratios up to 5:1 [40].

Human leukocyte antigen subtype HLA-DR4 has been
associated with genetic susceptibility to the disease [18,
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Vs

are seen between papillae. ¢ Koilocytes, with clear halos around a
shrunken nuclear, are seen in the upper spinous layer

41]. This finding may explain the increased prevalence
in endemic areas as well as the tendency to affect mul-
tiple members of a family [42]. It is theorized that the
DRB1*#0404 molecule may not have sufficient binding affin-
ity for HPV-13 or 32 peptides, increasing the susceptibility
to infection [41].

The presence of multiple lesions, ranging in size and
affecting various sites, is characteristic [39, 40]. In a study
of 110 patients in Guatemala City, only three patients (2.8%)
presented with a sole site affected, but multiple lesions
were present at the site [38]. Two clinical presentations are
described: the more common papulonodular variant and
a papillomatous presentation [38, 40]. The papulonodular
lesions tend to occur on the buccal and labial mucosa and
are mucosa-colored and flat [40]. Those of the papillomatous
presentation occur more often on the masticatory mucosa
of the tongue and gingiva, with white and pebbly surfaces
(Table 2; Fig. 7) [40]. Lesions of both variants range in size
from 1 mm to 1 cm, often with coalescence [40]. Occur-
rences on the palate are rare and the floor of mouth is spared
[38, 39].

Histologic examination reveals exophytic areas with
nodular to papillary surface architecture (Table 2; Fig. 8a)
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Fig.7 Clinical image of multifocal epithelial hyperplasia. The lesions
are generalized across the gingiva of both arches. Some individual
lesions demonstrate a pebbly surface texture, while others show exo-
phytic fronds. This variant is best described as “papillomatous”. Pho-
tograph courtesy of Dr. Brenda Nelson

[39, 40]. The epithelium is acanthotic with widened and
anastomosing rete ridges [38, 40]. Occasional mitosoid
bodies, present in enlarged epithelial cells, show patterns
of degenerating chromatin that may mimic mitotic figures
(Fig. 8b) [38, 40]. These mitosoid bodies, in combination

with kiolocytosis, demonstrate the viral cytopathic effects
(Fig. 8b, c) [40]. The histologic findings are often subtle
and may take a discerning eye, multiple sections, and cor-
relating clinical history to arrive at the correct diagnosis
[40].

The diagnosis is often suggested by the demographic
and clinical findings; however, since children are primarily
affected and multiple sites are involved, syndromes such as
Cowden syndrome (CS), neurofibromatosis type 1 (NF1),
or multiple endocrine neoplasia type 2B (MEN2B) may
enter the differential diagnosis, particularly for the papu-
lonodular variant. CS and NF1 have cutaneous manifesta-
tions, trichilemmomas of the face and café-au-lait spots
respectively, as well as additional systemic manifestations
[43, 44]. In MEN2B, oral neuromas may be the earliest
evident clinical manifestation, although many children
also experience constipation [45]. A biopsy definitively
determines the etiology. A lesion of CS will histologically
demonstrate a hamartomatous proliferation without viral
cytopathic effects [43]. The neurofibromas of NF1 show
spindled, comma-shaped Schwann cells admixed with
fibroblasts, while the lesions of MEN2B show hyperplastic
nerve bundles with perineural thickening [44, 45].

Fig.8 Histologic feature of multifocal epithelial hyperplasia. a Low
power demonstrates acanthotic, anastomosing rete ridges and a papil-
lary surface. b A mitosoid body, with cellular ballooning and degen-

erating chromatin, is appreciated at medium power (center). ¢ Scat-
tered koilocytes are present at medium power
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CA may also be considered; however, the demographics
help differentiate these entities. Furthermore, the lesions of
MEH are usually more numerous and the presentation more
generalized [22, 39].

Management

Resolution without treatment is documented in HPV-related
lesions, particularly cutaneous VYV, anogential warts, and
MEH [16]. In cutaneous VV, 40% of lesions in children
resolve within a 2 year time frame, and in MEH the aver-
age time to regression is 18 months [16, 41]. Although
HPV lesions may regress without intervention, biopsy is
necessary for precise diagnosis. Furthermore, management
is desired to decrease viral transmissibility and remove
unsightly or bothersome lesions [18]. In instances of VV,
SP, and CA, a surgical excisional biopsy is curative, with
low instances of lesional recurrence [13, 18]. Lesional exci-
sion or destruction using CO, laser, electrosurgery, or cryo-
therapy are additional options, although these methods often
induce artifactual changes that compromise the diagnostic
capabilities of the pathologist [18]. The use of pharmaco-
logic agents, such as phodophyllum, cidofovir, cimetidine,
or imidazolquinoline, is not well-studied in the oral cavity,
although case reports tout their success [46, 47].

Discussion

The benign HPV lesions are among the most common oral
lesions [24]. Interestingly, although both SP and CA are
caused by HPV 6 and 11 subtypes, they are distinct enti-
ties in head and neck literature due to differences in clinical
and histologic presentations [18, 24]. This is in contrast to
genitourinary pathology, where “squamous papilloma” des-
ignates a lesion unrelated to HPV [48].

Common oral pathology texts refer to CA as a sexually
transmitted infection, while this distinction is absent for SP.
This may cause confusion to the clinician, especially with
pediatric patients where the presence of an HPV-related
lesion may infer sexual abuse. Since it is known that HPV 6
and 11 may be sexually transmitted, the discovery of a lesion
of either presentation raises concern [16]. It is important to
remember, however, that other modes of transmission are
possible [15, 16]. Even at anogential sites, recent studies
have found a minority of these lesions to be caused by sexual
abuse, with likelihood of abuse increasing with the age of
the child [16, 49].

The American Academy of Pediatrics gives recom-
mendations on evaluating these lesions and interviewing
children and caregivers in the reports “Venereal warts in
children” and “The evaluation of children in the primary
care setting when sexual abuse is suspected” [49, 50]. In the
United States and Canada, all healthcare professionals are
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mandated to report suspected child abuse to the appropriate
agencies, which vary by state/providences. It is emphasized
that an oral HPV lesion does not in-and-of-itself indicate
sexual abuse. When confronted with this difficult scenario,
providers are required to use their clinical evaluation skills,
knowledge of disease etiology, and professional judgement
to protect both children and innocent families.

While SP and CA are benign, a large Danish study found
the presence of genital warts to be a significant risk fac-
tor for the development of HPV-related cancers, including
those of the head and neck [51]. In men, the standardized
incidence ratio (SIR) of genital warts to the development of
HPV-related head and neck cancer was 3.5, and in females it
was 4.8 [51]. This is likely due to increased risk of exposure
to HR- HPV types, as early age of sexual exposure, multiple
sexual partners, and having partners with multiple partners
are risk factors for contraction of both HR- and LR-HPV
types [7, 51].

The HPV vaccines are preventative to infection [52]. The
bivalent HPV vaccine protects against high-risk types 16 and
18, and both the quadrivalent (4vHPV) and nonavalent HPV
(9vHPV) vaccines protect against low-risk types 6 and 11
additionally [52, 53]. The 4vHPV vaccine was first licensed
and available in the US in 2006, and the 9vHPV vaccine
became available in the US in 2014 [52, 53]. Effectiveness
of the vaccination programs is proven, with prevalence of
HPVs 6/11/16/18 reduced by 89% in vaccinated populations
within 6 years of 4vHPV vaccine availability [52]. Unvac-
cinated populations also experienced a drop, potentially
reflecting early herd immunity [53]. Further illustrative, in
countries with high vaccination rates, the prevalence and
incidence of genital warts decreased approximately 50%
year over year in women under 21 years [52]. While a thor-
ough review of the efficacy of these vaccines in reducing
the benign lesions of the oral cavity is lacking, preliminary
evidence shows the trends will follow those of the genital
lesions [53].

Interestingly, although the vaccines do not protect for
HPV 2, 4, 13, or 32, several case reports document resolu-
tion of VV and MEH after vaccination [54]. The induction
of anti-HPV immunoglobulins, cytotoxic T-lymphocytes,
and cross-protection due to homologous sequences seems
to play a role in clearance of the virus and lesional resolu-
tion [54].

The Center for Disease Control (CDC) recommends two
vaccine doses taken 6—12 months apart for all children
ages 11-12 and 3 doses over the course of 12 months for
teens over 14 years [35]. The US Department of Health
and Human Services’ Healthy People initiative set a target
for 80% of male and female adolescents to complete the
HPV vaccine schedule by the year 2020 [55]. In 2017,
less than half (48.6%) of adolescents completed their vac-
cines in the US [56]. The current worldwide coverage is
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estimated at 6.1% in females [56]. Some reasons for these
low statistics include distrust of institutions including the
pharmaceutical industry as well as a concept of “risk com-
pensation”, or the unsubstantiated view that the vaccine
might increase risky sexual behaviors [56]. Despite these
barriers, studies show that one of the strongest predictors
of both vaccine initiation and completion is a recommen-
dation from a healthcare provider [56].

Although not currently included in the CDC recommen-
dations, adults may still benefit from vaccination [57]. In
October 2018, the Food and Drug Administration approved
a supplemental application for use of the 9vHPV vaccine in
adults ages 2745 [57]. This measure recognizes the evi-
dence for the vaccine to reduce HPV pathologies including
warts, precancerous, and cancerous lesions [57].

Conclusions

The benign HPV-related lesions of the oral cavity differ
in clinical and histologic presentations with some overlap.
Both virus-associated and non-associated, malignant and
benign entities may enter the differential diagnosis. As
the clinical presentation and demographics are suggestive,
clinicopathologic correlation is helpful, and sometimes
necessary, to arrive at the correct diagnosis.

Although HPV may be sexually transmitted, it is impor-
tant for care providers to recognize that other modes of
transmission are possible [15, 16]. Clinical presentation,
knowledge of the disease pathophysiology, thorough
assessments, and clinical judgement must be utilized in
assessing these lesions, especially in children.

HPV vaccination is proven to be effective, with pre-
liminary evidence showing reduction in infections of the
head and neck [56]. Evidence shows that recommendations
from a healthcare providers are one of the strongest predic-
tors to vaccine initiation and completion [56]. Healthcare
professionals, including primary care providers, ear nose
and throat specialists, and dentists, have a responsibility
to educate their patients and recommend HPV vaccination.
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