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Background. Results from studies conducted ✷
®
in the past several years suggest that some
oropharyngeal cancers, those of the base of the
tongue and the tonsils, are associated with highA
1
RT
risk types of human papillomavirus (HPV). In
I C LE
this article, the authors summarize the available evidence regarding the epidemiology of HPV-associated oropharyngeal
cancers in the United States, the available HPV vaccines and the
implications of these for dentistry. They also examine the differences in HPV prevalence between cancers of the oral cavity and
those of the oropharynx.
Types of Studies Reviewed. The authors searched PubMed,
Web of Science, The Cochrane Library and the National Guideline
Clearinghouse to identify English-language systematic reviews and
meta-analyses focused on HPV-associated oropharyngeal squamous
cell cancers published from January 2005 through May 2011.
Results. Molecular and epidemiologic evidence suggest a strong
etiologic association of HPV with oropharyngeal cancers. The incidence of oropharyngeal cancers in the United States has increased
between 1973 and 2007, whereas that of cancers at other head and
neck sites has decreased steadily. Compared with HPV-negative cancers, HPV-positive oropharyngeal cancers are associated with certain sexual behaviors, occur more often among white men and
people who do not use tobacco or alcohol, and may occur in a population younger by about four years (median ages, 52-56 years). Despite
often having a later stage of diagnosis, people with HPV-positive
oropharyngeal cancers have a lower risk of dying or recurrence than
do those with HPV-negative cancers. The effectiveness of the HPV
vaccine in preventing oropharyngeal cancers is unknown.
Clinical Implications. Dental health care personnel (DHCP)
should be knowledgeable about the role of HPV in carcinogenesis,
the association of HPV with oropharyngeal cancers and HPV vaccines, and they should be prompt in referring patients with suggestive symptoms for evaluation. DHCP can play an important
role in increasing patients’ knowledge about HPV and oropharyngeal cancers.
Key Words. Human papillomavirus; oropharyngeal cancer; dentistry; epidemiology; risk factors; vaccines.
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ral and pharyngeal squamous cell carcinomas traditionally have been associated with tobacco and
alcohol use. Results from recent
studies suggest that some of these
cancers, primarily those of the
oropharynx (and, more specifically,
those of the base of the tongue and
the tonsils), are associated with
infection with high-risk human
papillomavirus (HPV) types. Surveillance data indicate that incidence rates of tongue and tonsillar
cancers increased steadily between
1973 and 2007, whereas rates of
cancers at other oral and pharyngeal sites decreased.1-10 Compared
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METHODS

Literature review. We searched PubMed, Web
of Science (now known as “Web of Knowledge”),
The Cochrane Library and the National Guideline Clearinghouse to identify systematic
reviews, meta-analyses, clinical trials, and
molecular and epidemiologic studies focused on
HPV-associated oropharyngeal squamous cell
cancers published in the English language from
January 2005 through May 2011. The MEDLINE Medical Subject Headings and general
search terms we used included the following:
“human papillomavirus,” “head and neck neoplasm,” “oral cancer,” “mouth cancer,” “pharyngeal cancer,” “oropharyngeal cancer,” “tonsil
916
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cancer,” “tongue cancer,” “meta-analysis” and
“review.” We obtained pertinent articles and
checked references for additional information
when applicable.
Definitions and terminology. Head and
neck squamous cell carcinoma (HNSCC) is a
comprehensive term for squamous cell cancers
of the nasal cavity, the paranasal sinuses, the
oral cavity, the pharynx and the larynx (Table
1). The pharynx is further divided into the
nasopharynx, the oropharynx and the hypopharynx. Although HPV has been detected in
cancers throughout the head and neck, it
appears to have a preference for tissues of the
oropharynx (Figure 1), most notably the base of
the tongue and the lingual and palatine tonsils.
Cancers at these sites may be referred to as
“HPV associated.” (Note that surveillance data
from population-based cancer registries typically do not include the HPV status of tumors.
The term “HPV associated” refers to cancers
that have been shown in the literature to be
most strongly associated with HPV infection.
Therefore, not all HPV-associated cases reflect
actual HPV infections. In contrast, tumors identified as HPV positive or HPV negative actually
have been tested for the presence of HPV DNA.)
Sites generally not associated with HPV include
cancers of the oral cavity, including those of the
anterior two-thirds of the tongue, the gingiva,
the floor of the mouth, the palate, and other or
unspecified parts of the mouth and larynx.
HUMAN PAPILLOMAVIRUSES

HPVs are DNA viruses that infect the stratified
epithelium (basal cells) of the skin or mucous
membranes. There are more than 100 types of
HPVs, which are categorized according to the
type of cells they infect and their ability to
induce cellular changes.24-26 Widespread HPV
types such as HPV-1 infect cutaneous epithelia
and cause the common wart.25 HPV types that
infect mucosal epithelia are classified as low
risk or high risk. Low-risk types of HPV cause
benign oral hyperplasias that usually are painless and nonulcerated.26 Verruca vulgaris
(caused by HPV-2, HPV-4 and other HPV types)
usually occur on the lips, hard palate and gingiva (Figure 2A, page 918). Condyloma acumiABBREVIATION KEY. ADA: American Dental Association. APC: Annual percentage change. DHCP: Dental
health care personnel. FDA: Food and Drug Administration. HNSCC: Head and neck squamous cell carcinoma. HPV: Human papillomavirus. NPCR: National
Program of Cancer Registries. SEER: Surveillance,
Epidemiology, and End Results.
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with HPV-negative oropharyngeal cancers,
HPV-positive oropharyngeal cancers are more
likely to occur among people who practice certain sexual behaviors, white men, those without
the traditional risk factors of tobacco or alcohol
use and younger patients (median ages 58-60
years versus 52-56 years).11-18 In oral cancer
screening guidelines published in 2010, an
expert panel of the American Dental Association
(ADA) recognized HPV as a risk factor for
oropharyngeal cancers but questioned whether
HPV also may be responsible for some oral
cavity cancers.19
Two HPV vaccines are licensed in the United
States, one bivalent and one quadrivalent.20,21
Data for both vaccines have shown their efficacy
in prevention of cervical cancer22; data for the
quadrivalent vaccine showed its efficacy in prevention of other HPV-associated genital
cancers.23 However, it may be decades before the
effectiveness of these vaccines in preventing
HPV-positive oropharyngeal cancers is known.
In addition, there is little information about the
effectiveness of traditional visual and tactile
screening examinations in early detection of
oropharyngeal cancers. Because of apparent
increases in oropharyngeal cancer and, specifically, cancers of the base of the tongue and the
tonsils; these cancers’ association with HPV; the
release of the ADA guidelines; and heightened
public awareness about HPV vaccines, dental
health care personnel (DHCP) should be knowledgeable about HPV and its role in the development of oropharyngeal cancers.
The purpose of this article is to summarize
available evidence regarding the epidemiology
of HPV-associated oropharyngeal cancers, differences in HPV prevalence between cancers of the
oral cavity and oropharynx, the available HPV
vaccines and the implications of these for
dentistry.
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nata, or genital warts (caused by HPV-6 and TABLE 1
HPV-11), also may affect the oral mucosa
Definitions of terms.
and are found more commonly on keraTERM
DEFINITION
tinized mucosa. High-risk types HPV-16 and
Site
HPV-18 are associated with approximately
70 percent of cervical cancers, whereas HPVHead and
Includes the nasal cavity, the paranasal sinuses, the
Neck
oral cavity, the pharynx and the larynx
16 alone is associated with about 85 to 95
percent of HPV-positive oropharyngeal canOral Cavity
Includes the lips, the labial and buccal mucosa, the
cers (Figure 2B).11,16,27-33 Among the sites of
anterior two-thirds of the tongue, the retromolar
pad, the floor of the mouth, the gingiva and the
HPV-associated cancers occurring annually
hard palate
in the United States, the oropharynx is the
Pharynx
Includes the hollow tube inside the neck that
second most common after the cervix
begins behind the nose and ends at the top of the
(Figure 3).34-36
trachea and esophagus; is about 5 inches long,
HPV appears to have a preference for the
depending on body size, and is divided into three
sections: nasopharynx, oropharynx and
lymphoepithelial tissue of the Waldeyer
hypopharynx
ring, most notably the lingual and palatine
Oropharynx Includes the palatine and lingual tonsils, the
tonsils.37,38 In these areas there are deep
posterior one-third (base) of the tongue, the soft
invaginations, the tonsillar crypts, in which
palate and the posterior pharyngeal wall
immature basal cells may be more exposed
Epidemiology
to HPV.38 Once inside the host cell, the virus
The number of new cases of disease occurring in a
typically integrates into the host cell genome Incidence
defined population during a specified interval,
to replicate. Malignant transformation
usually expressed as the number of cases per
occurs through the expression of two HPV
100,000 people at risk per year
viral oncogenes, E6 and E7.39 These oncoPrevalence
The total number of cases of a disease in a given
population at a specific time
genes encode for oncoproteins that bind to
and inactivate host cell proteins that norOther
mally regulate cell division. This inactivaNatural
A
study
that
follows
across time a group of people
tion allows proliferation of malignant cells.40
History
who have, or are at risk of developing, a specific
Detection of HPV DNA in oropharyngeal
Study
medical condition or disease; collects health
information to increase understanding of how the
cancers, however, is not sufficient evidence
medical condition or disease develops and how to
to prove a causal relationship.1,24,35,39 Data
treat it
demonstrating viral integration of HPV into
Screening
The process by which a practitioner evaluates a
the host DNA and expression of E6 and E7
patient without symptoms to determine whether
oncogenes are evidence that HPV likely is a
he or she is “likely” or “unlikely” to have a
potentially malignant or malignant lesion
causal factor in a substantial proportion of
35,41,42
Annual
The average rate of change in a cancer rate per year
oropharyngeal cancers.
Percentage
in a given time frame (that is, how quickly or slowly
Results from natural history studies of
Change
a cancer rate has increased or decreased each year
cervical HPV infection have shown that
(APC)
across a period of years); the number is given as a
most cervical HPV infections are asymptopercentage (for example, “an approximate 1 percent
per year descrease”); a negative APC describes a
matic, are transient and clear within one to
decreasing trend and a positive APC describes an
two years; if the infection with carcinogenic
increasing trend.
types is persistent, the risk of cervical
cancer increases substantially.43-45 In contrast, natural history studies of oral
HPV infection are limited,
and circumstances in
which oral HPV infection
may lead to cancer are
uncertain.46,47 Questions
remain about the natural
history of oral HPV infection.48 What is the clearance rate of an oral HPV
infection? How long is the
latency between infection
and carcinogenesis? Is per- Figure 1. The oral cavity and oropharynx.
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sistence of HPV necessary for carcinogenesis to
occur? What is a person’s risk of developing
cancer once infected? How much do other factors, such as tobacco use, contribute to the
development of HPV-positive cancers? Welldesigned, prospective studies of sufficient
sample size will be required to provide answers
to these questions.
EPIDEMIOLOGIC CHARACTERISTICS
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Figure 2. A. Pedunculated lesion clinically consistent with verruca vulgaris (wart). Image provided courtesy of Dr. Joel Epstein,
College of Dentistry, University of Illinois at Chicago. B. Endoscopic view of human papilloma virus–positive squamous cell carcinoma of the palatine tonsil. Image provided courtesy of Dr.
Susan Muller, Winship Cancer Institute, School of Medicine,
Emory University, Atlanta.

SITE OF CANCER
Male

Female

Figure 3. Yearly incidence counts of human papillomavirus–
associated cancers in the United States, 2003-2007. *Cancers of
the oropharynx include cancers of the tonsils, base of the tongue
and other oropharynx. Sources: Centers for Disease Control and
Prevention36; National Program of Cancer Registries, unpublished
data, 2009; Surveillance, Epidemiology, and End Results program,
unpublished data, 2009.
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Incidence of HPV-associated and HPVpositive oropharyngeal cancer. Incidence
rates of base-of-tongue and tonsillar cancers
have increased substantially in the United
States during the past three decades, whereas
cancers at other head and neck sites, including
the oral cavity, have been decreasing steadily.1-10
The decrease in oral cavity cancer rates has
been attributed to a decrease in smoking,
whereas the increase in oropharyngeal cancer
rates has been attributed to a growing incidence
of HPV-associated cancers.4
Incidence rates of the base-of-tongue and tonsillar cancers have varied considerably by age,
sex, and race or ethnicity. For example, data
from the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER)
program of cancer registries for 1973 to 2001
indicate that age-adjusted incidence of cancer at
the base of the tongue and in the palatine tonsils increased by almost 2 and 4 percent annually, respectively, among white adults aged 20 to
44 years, whereas incidence of cancers at other
oral and pharyngeal sites remained constant or
decreased.3 More comprehensive data from
SEER and the Centers for Disease Control and
Prevention’s National Program of Cancer Registries from 1999 through 2007 indicate that
incidence rates of HPV-associated oropharyngeal cancers increased significantly among
white males (annual percentage change [APC]
3.6; P < .05) and decreased for black males (APC
= −2.0)10 (Figure 4). Among females, rates
remained stable across all races and ethnicities.
Most recently, results from a study in which
investigators examined the HPV status of 271
oropharyngeal cancer specimens from three
SEER sites showed that the incidence of HPVpositive cancers increased by 225 percent
during 1988 through 2004, whereas the incidence of HPV-negative cancers decreased by 50
percent during the same period.9 The authors
speculated that should these trends continue,
the annual number of HPV-positive oropharyngeal cancers among males in the United States
would exceed that of cervical cancers among
females by the year 2020.
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PERCENTAGE

PERCENTAGE

HPV infection. HPV infection
can be identified through several
8
measures, including detection of
7
6
HPV DNA in biopsy specimens, of
5
HPV DNA in oral specimens and of
4
serum antibodies to HPV proteins
3
(HPV seroprevalence).
2
HPV DNA in biopsy speci1
mens. The prevalence of HPV
0
1999 2000 2001 2002 2003 2004 2005 2006 2007
DNA in cancer specimens varies
YEAR
widely depending on factors such
as tumor site (oral cavity or oroMale Annual Percentage Change
pharynx) and geographic variWhite 3.57*
Black −1.97*
28,29,31,49
ability in risk factors.
In a
Asian/Pacific Islander 0.05
Hispanic 0.04
worldwide systematic review and
meta-analysis published in 2005,
investigators detected HPV-16 in
2
16.0 percent of oral cavity cancers
(35 studies) and in 30.9 percent of
1.5
oropharyngeal cancers (27 studies).29
1
When they limited their review to
studies conducted in North
0.5
America, however, the investigators detected HPV-16 in 10.1 per0
cent (95 percent confidence
1999 2000 2001 2002 2003 2004 2005 2006 2007
interval [CI], 7.7-12.8 percent) of
YEAR
oral cavity cancers (eight studies)
and in 42.1 percent (95 percent CI,
Female Annual Percentage Change
White 0.73
Black −0.63
36.3-48.1 percent) of oropharynHispanic −0.65
Asian/Pacific Islander −2.28
geal cancers (seven studies).29
Investigators in more recent
studies who used data from North
Figure 4. Annual percentage change (APC) in human papilloma virus–associated
oropharyngeal cancer according to sex and race or ethnicity, 1999-2007. Hispanic ethAmerica detected even lower pernicity is not mutually exclusive from race categories. Rates were calculated per
centages of HPV-16 in oral cavity
100,000 people and adjusted by means of direct standardization to the 2000 U.S.
15,50,51
cancers (0 to 2 percent)
and
population. * Indicates an APC significantly different from zero (P < .05). Sources:
Centers for Disease Control and Prevention36; National Program of Cancer Registries,
higher percentages in oropharynunpublished data, 2009; Surveillance, Epidemiology, and End Results program,
geal cancers (50 to 87 perunpublished data, 2009.
cent).8,11,15,17,50-52 International
researchers also have detected
similar trends in the distributions of HPV in
eating, may affect detection of HPV DNA in
oral cavity and oropharyngeal cancers.5,7,32,53
exfoliated oral cells.42,47 Nonetheless, investigaAlthough several of the recent studies have
tors have estimated that 2 percent of children
small sample sizes, these findings suggest that
and adolescents and 3 to 10 percent of adults
HPV is more likely to be detected in oropharynhave oral HPV infection.45-58 Authors of a recent
geal than in oral cavity cancers. These differmeta-analysis of 18 studies reported pooled
ences could reflect the use of more accurate
worldwide prevalence estimates for HPV-16 of
HPV DNA assays or true changes in HPV
1.3 percent (95 percent CI, 1.0-1.7 percent); for
prevalence.16
all carcinogenic types of HPV, 3.5 percent (95
percent CI, 3.0-4.1 percent); and for any type of
HPV DNA in oral specimens. Detection of
oral HPV infection, 4.5 percent (95 percent CI,
HPV DNA in oral specimens indicates current
3.9-5.1 percent).59 The authors concluded that a
oral HPV infection. Methods for collecting oral
small but substantial proportion of healthy
exfoliated cells, such as by means of direct swab
people had oral HPV infection of types known to
sampling or of collection of saliva or oral rinse
cause cancer.
specimens, however, have not been standardHPV seroprevalence. Serum antibodies
ized, nor can oral rinses be used to identify the
have been used as a marker of cumulative expoorigin of HPV infection.42,54 Other factors, such
as the time between specimen collection and
sure to HPV. Results from numerous seropreva-
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sexual behaviors and marijuana smoking—but
not with tobacco smoking, alcohol use or poor
oral hygiene.12 HPV-16–negative tumors were
associated with tobacco smoking, alcohol use
and poor oral hygiene but not with sexual
behaviors and marijuana smoking. In contrast,
investigators in other studies found similar
increased risks of developing cancer associated
with tobacco and alcohol use among patients
who were HPV positive and negative.70,72 Larger,
population-based studies will be necessary to
determine the potential role of tobacco use,
alcohol use and HPV in oropharyngeal cancers.
Survival and prognosis. HPV-positive
oropharyngeal cancers typically are detected at
later stages (involvement of regional lymph
nodes and distant metastasis) than are HPVnegative cancers.1,34,52 Despite later stages of
diagnosis, patients with HPV-positive oropharyngeal cancers have consistently higher survival rates and better response to radiation
therapy and chemotherapy and are less likely to
experience progression and recurrence of
tumors.1,16,17,73-75 The differences in outcomes
likely result from a variety of factors, including
possible greater sensitivity of HPV-positive
tumors to treatment with radiation and
chemotherapy compared with that of HPVnegative tumors1,73,75,76 or an enhanced immune
response after radiotherapy.77 Improved prognosis also may reflect the fact that these
patients are younger, have fewer comorbidities
and may lack a history of tobacco and
alcohol use.78
HPV tumor status can be an important predictor of prognosis in oropharyngeal cancer.76
Clinical trials involving larger samples and stratified according to HPV tumor status and tumor
location are required to facilitate comparison of
the effects of treatment protocols in and survival
of patients with HPV-positive and HPV-negative
cancers, as well as to determine reasons for any
differences that might exist between the
groups.79 Although it is anticipated that HPV
tumor status may drive important treatment
decisions and may allow for less aggressive treatment for HPV-positive tumors, no clinical trials
have been conducted to date to confirm this
hypothesis.17 Investigators are designing clinical
trials to evaluate whether modifying cancer
therapy according to HPV status and other risk
factors can improve patient outcomes.15
HUMAN PAPILLOMAVIRUS VACCINES

The U.S. Food and Drug Administration
(FDA) has licensed two vaccines for use
against HPV.20,21
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lence studies showed strong associations
between serum HPV antibodies and oropharyngeal cancer and weak associations with controls
or cancers at other head and neck sites, such as
the oral cavity and larynx.12,58,60-62 Results from a
large study in Sweden demonstrated a 14-fold
increase in the risk of developing oropharyngeal
cancer among people who were HPV-16 seropositive.30 To date, this, to our knowledge, is the
only study providing evidence that HPV infection precedes development of oropharyngeal
cancer. Although HPV seroprevalence provides
evidence of HPV exposure, seroprevalence
studies are limited because they cannot be used
to specify the mucosal site of HPV infection.32,54
Seroprevalence may reflect cumulative exposure
to the virus; however, not all people exposed to
HPV develop antibodies, and HPV antibodies
may decrease across time.32,41 Therefore, the usefulness of HPV antibodies in predicting the
development of cancer has not been established.
HPV transmission. Mucosal HPV spreads
through direct skin-to-skin contact, primarily by
means of vaginal, anal and oral sex. Vertical
transmission between mother and infant63,64 and
autoinoculation are less common methods of
transmission.65 Although epidemiologic studies
involving direct evaluation of oral transmission
of HPV are not available, study findings have
linked oral HPV infection with a history of
open-mouthed kissing and oral sex.13,18,55,66,67 In
addition, authors of two case reports identified
concurrent development of HPV-positive tonsillar cancers in husband-wife pairs, which suggests the potential for oral HPV transmission
within couples.48,68 Although case reports cannot
control for other potential risk factors, such as
tobacco and alcohol use, the findings of these
case reports suggest that sexual contact may
lead to HPV transmission.
HPV risk factors. Risk of developing HPVpositive oropharyngeal cancer increases with
increasing number of self-reported lifetime
sexual partners (oral and vaginal), younger age
at first sexual activity, and history of having a
same-sex partner; in addition, the level of risk
can vary according to tumor site.11-15,69 Although
HPV-positive oropharyngeal cancers occur
among both users and nonusers of tobacco,
study results have been mixed regarding
whether oral HPV infection interacts with these
exposures to further increase the risk of developing cancer.11,12,15,32,58,60,70,71 For example,
researchers conducting a study in which they
stratified risk factors according to HPV-16
tumor status found that HPV-16–positive
tumors were associated strongly with specific
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TABLE 2
Quadrivalent vaccine. In 2006, the FDA
Examples of patients’ questions about human
licensed a quadrivalent
papillomavirus (HPV) and possible responses from
vaccine that protects
against two low-risk
dental health care personnel.
HPV types (6 and 11)
QUESTION FROM PATIENT
RESPONSE FROM DENTAL HEALTH CARE PERSONNEL
and two high-risk HPV
types (16 and 18) (GarWhat head and neck
Cancers in the back of the throat, especially the base of the
dasil, Merck, Whitecancers can be caused by
tongue and the tonsils, are the most common head and neck
house Station, N.J.). The HPV?
cancers that are caused by HPV. This area of the head and
vaccines were developed
neck is known as the “oropharynx.”
for women and girls and
Should I be tested for oral
Right now, there is no test approved by the U.S. Food and
were aimed at preHPV infection?
Drug Administration for detection of oral HPV infection.
Results of future studies will show whether HPV tests might
venting cervical cancer,
be effective screening tests for oropharyngeal cancers.
precancerous lesions
How
do
you
get
oral
HPV
The same types of HPV that infect the genitals also can infect
and genital warts assoinfection?
the mouth and throat. These types generally are referred to
ciated with the HPV
as “oral HPV.” Oral HPV is thought to be transmitted by
types targeted by the
skin-to-skin contact during oral sex (oral-genital and oralanal). It also may be passed on during open-mouthed or
vaccines. A year later,
“French” kissing. Only a few researchers have evaluated how
the FDA added prevenpeople contract oral HPV. More information is needed.
tion of vaccine-type–
Can HPV vaccines prevent
The HPV vaccines on the market were developed to prevent
related vaginal and
oropharyngeal cancers?
cervical cancer. However, the same types of HPV that cause
vulvar cancer as an indimost cervical cancers can cause oropharyngeal cancers. It is
possible that these vaccines also help prevent some of these
cation for this particular
cancers. However, preventing HPV infection will not eliminate
vaccine. In 2009, the
other risk factors linked to these cancers, such as tobacco and
FDA licensed the
alcohol use.
quadrivalent vaccine for
CLINICAL IMPLICATIONS
use in men and boys for prevention of genital
Little information exists about the effectiveness
warts.20 When further data became available
regarding the quadrivalent vaccine’s efficacy in
of traditional visual and tactile screening
prevention of anal precancerous lesions, in 2010
examinations in identifying oropharyngeal canthe FDA approved the vaccine for prevention of
cers. Cancers of the oropharynx are less visvaccine-type–related anal cancer and precanible81,82 and more likely to be detected at later
cerous lesions in both sexes.80
stages than are those of the oral cavity.1,34,52 In
Bivalent vaccine. In 2009, the FDA licensed
addition, oropharyngeal cancer can share sympa bivalent vaccine that protects against hightoms—such as sore throat, hoarseness, earaches
risk HPV types 16 and 18 (Cervarix, Glaxoand enlarged lymph nodes—with benign condiSmithKline, Brentford, England) for use in
tions such as pharyngitis or tonsillitis.83 DHCP
women and girls for prevention of HPV-16– and
should be alert to patients’ oral or written indiHPV-18–related cervical cancer and precancations of these and other symptoms, such as
cerous lesions.21 HPV vaccines are not theradysphagia, hemoptysis and unexplained weight
peutic but are aimed at preventing HPV infecloss, and be vigilant about performing thorough
tion; therefore, these vaccines are most effective
intraoral and extraoral head and neck examiwhen received before exposure to HPV—ideally,
nations that include lymph node examination.84
before initial sexual contact.22,23
DHCP should promptly refer for medical followup any patient who has persistent signs and
Effectiveness of HPV vaccines. The effecsymptoms of disease in the oropharynx.83
tiveness of HPV vaccines in preventing oral
Although standardized screening tests for
HPV infection and cancer is unknown. Because
early detection of precancerous and uterine cerHPV-16 and HPV-18 have been identified in
vical cancer (Papanicolaou test [Pap smear])
approximately 90 to 95 percent of HPV-positive
and for detection of cervical HPV infection exist,
oropharyngeal cancers,17,29 either of the licensed
HPV vaccines could have a great effect on disHPV tests are not approved or recommended for
ease burden. Because most cancers have long
use in detecting oral HPV infection. There is no
latent periods and HPV-positive oropharyngeal
evidence that detection of high-risk HPV can be
cancers are relatively uncommon, it likely will
used to predict the development of oropharynbe decades before the effect of HPV vaccines can
geal cancer or disease in the oral cavity accube evaluated.2
rately. Considerably more information is needed
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CONCLUSIONS

Molecular and epidemiologic evidence suggest a
strong etiologic association of HPV with a large
proportion of oropharyngeal cancers but seldom
with cancers of the oral cavity in the United
States. Preventing even a proportion of oropharyngeal cancers is important because of the
increase in their incidence rates during the past
three decades. Study results suggest that
patients with HPV-positive oropharyngeal cancers are younger, more likely male and white,
more likely to have a higher number of lifetime
sexual and oral sexual partners, less likely to
use tobacco and alcohol, and more likely to have
better survival rates than are patients with
HPV-negative oropharyngeal cancers. Although
research regarding HPV and oropharyngeal
cancer is growing rapidly, there are gaps in our
knowledge about the natural history of oral
HPV infection, appropriate management and
treatment of these cancers and the effectiveness
922 JADA 142(8)
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of the HPV vaccine in preventing oral HPV
infection. Further research is needed to improve
our knowledge about the role of HPV in oropharyngeal cancer.
Understanding and communicating information about HPV and oropharyngeal cancer may
be a challenge for DHCP and patients. As
awareness about HPV-associated oropharyngeal
cancer increases, patients are likely to approach
dental care providers with a variety of concerns
(Table 2). DHCP should be aware of HPV as an
identified risk factor for oropharyngeal cancer
that may affect people regardless of traditional
risk factors such as tobacco use and alcohol use.
As scientific evidence evolves and new technologies are developed, DHCP should prepare to
assume an important role in communicating
information about HPV to dental patients. ■
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