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Course Objective

The purpose of this course is to introduce dental pro-
fessionals to the pathophysiology of STIs, their oral
manifestations, systemic complications, available treat-
ment options, and any modifications required for dental
treatment.

Learning Objectives
Upon completion of this course, you should be able to:

L.

Outline the spectrum of diseases that
are transmitted sexually and their impact
on public health.

Describe the underlying pathogenesis

and treatment of gonorrhea and syphilis.
Identify oral lesions that are associated
with genital herpes, human papillomavirus,
and Epstein-Barr virus.

Analyze the systemic implications of chlamydia.

Review dental treatment modifications that
are required for patients with HIV/AIDS.

Sections marked with this symbol include

evidence-based practice recommendations.

The level of evidence and/or strength

of recommendation, as provided by the

evidence-based source, are also included
so you may determine the validity or relevance of the
information. These sections may be used in conjunction
with the course material for better application to your
daily practice.
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INTRODUCTION

Sexually transmitted infections (STIs) are a group of
diverse diseases that are a major public health threat
in the United States and throughout the world.
The systemic complications that accompany STIs
can range from those with minimal symptoms and
consequences to those with systemic involvement
leading to serious morbidity and even death. Bac-
terial and viral pathogens are the primary etiologic
agents of STIs, but parasitic infestations, such as
trichomoniasis, can also occur. Oral manifestations
are a common feature of STIs, so it is important
that members of the dental profession are able to
recognize the oral lesions that may develop second-
ary to these diseases and provide appropriate referral
for medical treatment. In addition, many STIs are
transmitted via saliva, blood, and/or direct contact
with oral lesions, so compliance with Standard Pre-
cautions is essential to minimize the transference of
the pathogenic micro-organisms between an infected
patient and members of the dental care team.

Treatment of STIs has become more complex due
to an increasing number of bacterial strains becom-
ing resistant to empiric antibiotic therapy. As such,
education of the public regarding the prevention of
STIs is of utmost importance, as all of these diseases
can be prevented, but not all can be cured. Further,
even if an STI is cured, the cumulative systemic
damage that occurs during its progression may be
irreversible.

This course will highlight the pathogenesis, oral
manifestations, systemic complications, treatment
options, and impact upon oral health and dental
treatment associated with the most common STIs.
Participants should develop an appreciation for the
prevalence of STIs and the manner by which they
compromise oral and systemic health.

THE IMPACT OF SEXUALLY
TRANSMITTED INFECTIONS

The Centers for Disease Control and Prevention
(CDCQ) estimates that approximately 2.5 million new
cases of syphilis, chlamydia, and gonorrhea were
reported in the United States in 2022 [1]. Young
adults 15 to 24 years of age account for nearly one-
half of the reported cases [1]. The exact number of
cases is difficult to ascertain, as these diseases do not
always result in the affected patient seeking medi-
cal care, especially if symptoms are mild or absent.
Some STIs, such as human papillomavirus (HPV),
herpes simplex virus, and Trichomonas vaginalis,
are not routinely reportable to the CDC [2]. Lack
of access to medical care and the stigma associated
with STTs are also obstacles that may prevent patients
from seeking medical treatment, and disruptions in
the availability of care and screening services dur-
ing the COVID-19 pandemic have likely caused an
increase in undiagnosed infections. Patients who
are untreated remain infectious and can transmit

the STI to others [1].

Although these factors contribute to the under
reporting of STIs to the CDC, the cases that are
reported reflect an ongoing public health problem.
The CDC has maintained surveillance for the num-
ber of reported cases of syphilis and gonorrhea since
1941 and for reported cases of chlamydia since 1984
(Table 1). The incidence of chlamydia infection has
increased significantly through the years, with 7,594
cases (6.5 per 100,000 U.S. population) reported
in 1984, compared with 1,649,716 cases (495 per
100,000 population) in 2022 [3].

In 2000 and 2001, there were 2.1 reported cases of
syphilis per 100,000 population, the lowest since
1941. However, the rate has increased almost every
year since 2001. In 2022, 207,255 primary and
secondary syphilis cases (62.2 per 100,000 popula-
tion) were reported, which was a 17.3% increase
from 2021 [3]. While men who have sex with men
(MSM) still comprise a plurality of cases at 47.7%,
the number of cases among women has increased
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CASES OF SEXUALLY TRANSMITTED INFECTIONS
REPORTED BY STATE HEALTH DEPARTMENTS, UNITED STATES

Infection 1984 1992 2015 2022

Cases Rate® Cases Rate® Cases Rate® Cases Rate®
Syphilis (all 69,872 29.6 114,730 44.7 74,709 23.2 207,255 62.2
stages)
Chlamydia 7,594 6.5 409,697 182.3 1,533,577 471.6 1,649,716 495
Gonorrhea 878,556 372.5 502,858 196.0 395,216 123.0 648,056 194.4
*Rate per 100,000 population.
Source: [3] Table 1

by 876.8% between 2013 and 2022. There has also
been an increase of 146.7% in cases among men who
have sex with women only (MSW) during the same
time period, indicating that the syphilis epidemic in
heterosexual couples continues to surge. National
rates of congenital syphilis have also increased, with
102.5 cases per 100,000 live births in 2022, the most
since 1991, and a reported 282 congenital-related
syphilis stillbirths and deaths [3].

In 2009, the rate of reported gonorrhea cases
(301,174) was historically low at 98.1 per 100,000
population. The rate increased slightly each year
from 2009 to 2012, when it reached 106.7 cases per
100,000 population and has continued to increase
each year until 2021, which showed a 9.2% decrease
(from 214 to 194.4 per 100,000 population). In
2022, gonorrhea was still the second most common
nationally notifiable STI in the United States [3].

The rate of reported chlamydia remained relatively
stable from 2021 to 2022, at around 495 per 100,000
population. Is it currently the most common STI in
the United States, with total of 1,649,716 reported
cases, and the CDC estimates that these numbers
may actually be much higher given the disruptions in
STlrelated care and screenings during the COVID-
19 pandemic [3].

When cases of human immunodeficiency virus/
acquired immunodeficiency syndrome (HIV/AIDS),
HPV, herpes simplex virus, and trichomoniasis are
added to the cases of syphilis, gonorrhea, and chla-
mydia, the public health burden of STIs is readily

apparent. In total, it is estimated that 68 million men
and women in the United States have an STI on any
given day [5]. The annual direct medical costs for the
treatment of STIs in the United States are estimated
to be $16 billion. This does not take into account
the costs associated with lost productivity [5].

Transmission of STIs can occur during unprotected
sexual contact or during the exchange of bodily
fluids during any type of activity. Intact mucous
membranes prevent infection with pathogenic
micro-organisms such as those that cause STIs. But
when the mucous membranes of the mouth, vagina,
or perianal tissues are torn or ulcerated, transmis-
sion of STIs is facilitated. Depending on the patient
population, other risk factors for STIs include sex in
conjunction with illicit drug use, multiple partners,
a new sexual partner, and the prevalence of the
infection in the community [6].

There have been many public health campaigns that
have highlighted the risk factors for STIs, transmis-
sion methods, and how transmission of these dis-
eases can be prevented. Despite this, many people
continue to engage in high-risk sexual activities, and
the rates of infection remain elevated. As such, it is
likely that STIs will remain a public health problem
and that most dental practitioners will treat patients
that have one or more of these diseases. Clinicians
should be knowledgeable about the nature of these
diseases, their course and the consequences of their
clinical progression, and the direct and indirect
impact upon oral and systemic health.
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GONORRHEA

Gonorrhea (the result of infection with Neisseria
gonorrhoeae) is the second most common reportable
STI in the United States [3]. In 2022, 648,056 cases
of gonorrhea were reported to the CDC, with more
than half occurring in people 15 to 24 years of age
[3; 7]. N. gonorrhoeae is a gram-negative aerobic bac-
terium that thrives in a warm, moist environment.
The humidity, temperature range, and pH level of
the mucous membranes of the oral cavity, genitals,
and perirectum make these areas ideal environments
for the replication of N. gonorrhoeae and a reservoir
for its transmission.

N. gonorrhoeae is a fragile bacterium that cannot toler-
ate a dry environment, so it is rarely transmitted by
contact with contaminated fomites (on inanimate
objects). The transmission of gonorrhea occurs
almost exclusively by sexual activity that involves
genital-to-genital, oral-to-genital, or rectal-to-genital
contact. Uncommonly, an infected mother may
transmit the disease to her child during childbirth
(8].

The histology of certain tissues makes them more
susceptible to infection with N. gonorrhoeae. For
example, the columnar epithelium that makes up
the mucosal lining of the cervix and urethra and the
transitional epithelium of the mucosal lining of the
oropharynx and rectum are common entry points
for gonococcal infection. In contrast, the stratified
squamous epithelium that composes the skin and
the mucosal lining of the oral cavity proper appears
more resistant to N. gonorrhoeae [9].

Gonorrhea may be asymptomatic in both men and
women, which increases the risk of the transmis-
sion to uninfected partners. The pathogenesis of
gonorrheal infections is ultimately the result of the
host response to this pathogen. The cuboidal and
columnar epithelia are the primary cells most suscep-
tible to N. gonorrhoeae infection [9]. These bacteria

penetrate these cells 24 to 48 hours after exposure
and infiltrate the submucosal layer. The systemic
immune response is characterized by marked neutro-
philic infiltration, causing epithelial sloughing, the
formation of microabscesses, and the development
of suppuration [10]. In men, this immune response
can lead to dysuria (painful urination) and a white,
yellow, or green urethral discharge 1 to 14 days after
the initial infection. Women who are symptomatic
may exhibit a urethral or vaginal discharge and

dysuria [7; 11].

While symptoms may seem benign and self-limiting,
untreated gonorrhea infections can lead to seri-
ous health problems for both men and women.
Untreated gonorrhea in men can extend from
the urethra into the bladder, epididymis, prostate
gland, or the seminal vesicles. Inflammation of the
epididymis (the coiled tube in which sperm mature),
also referred to as epididymitis, may be caused by
untreated gonococcal infections and can ultimately
lead to infertility. In women, N. gonorrhoeae can
ascend into the endometrium, fallopian tubes,
ovaries, and/or pelvic peritoneum. This can result
in pelvic inflammatory disease, the consequences of
which include scarring of the fallopian tubes, ectopic
pregnancy, and infertility [7].

Oral lesions are not a uniquely identifying feature
of gonorrhea, but gonococcal infections of the
pharynx may occur following oral-genital contact
with an infected person. If present, patients may
complain of a sore throat, and redness or white
spotting (exudates) may be apparent; however, up to
90% of cases are asymptomatic [14]. A pharyngeal
nucleic acid amplification test (NAAT) is preferred
in suspected cases of pharyngeal infection with N.
gonorrhoeae [15].

In 0.5% to 3% of cases, gonorrhea infection may
become disseminated throughout the body [16].
The major signs of disseminated infection are skin
lesions and joint pain (e.g., arthralgia, tenosynovitis,
septic arthritis).
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TREATMENT

Treatment of uncomplicated gonorrhea usually
consists of a single-dose antibiotic regimen that is
compatible with the patient’s medical history. The
CDC recommends an intramuscular (IM) dose of
500 mg ceftriaxone. Other regimens of cephalospo-
rin (e.g., ceftizoxime, cefotaxime), while potentially
safe and effective against uncomplicated urogenital
and anorectal infections, have not been shown to
have any advantage over ceftriaxone, and there is
evidence that their effectiveness may be waning [11].
Oral azithromycin is no longer recommended due
to a widespread increase in macrolide resistance
[17]. The CDC currently recommends the use of
ceftriaxone 500 mg IM in a single dose for persons
weighing <150 kg (1g IM in a single dose for persons
weighing >150 kg) for the treatment of uncompli-
cated gonorrhea of the pharynx [11]. Alternative
treatments for pharyngeal gonorrhea are unreliable.

In adults and adolescents with gonococcal
oropharyngeal infections, the World
Health Organization guideline suggests
dual therapy over single therapy.

(https://www.who.int/publications/i/
item/9789241549691. Last accessed
September 27, 2024.)

Level of Evidence: Expert Opinion/Consensus
Statement

Another essential component in the treatment of
gonorrhea or any STI is the notification of poten-
tially exposed partners. These contacts should be
screened, and if gonorrhea is diagnosed, treatment
should be initiated to prevent subsequent spread of
the disease. There are no contraindications for den-
tal treatment for patients that have been successfully
treated for gonorrhea. As noted, the non-specific dif-
fuse inflammation that accompanies oropharyngeal
gonorrhea is not by itself an identifying symptom
of this disease. However, it is prudent for dental
professionals to defer treatment and to refer any
patient with a diffuse inflammatory response in the
oropharyngeal area to a physician for further evalu-
ation and treatment.

SYPHILIS

Syphilis is an ancient disease prevalent since the
Middle Ages, when it was known as “pox” or “lues.”
The spirochete bacterium Treponema pallidum is the
etiologic agent of this disease. T. pallidum can gain
access to the body through intact mucosal tissues
and through minute abrasions in the skin. Syphilis
is typically transmitted between people by direct
contact of syphilis lesions (chancres) during vaginal,
oral, or anal sex. T. pallidum lacks the metabolic
capability of synthesizing its required nutrients and
therefore cannot survive outside the body.

In 2022, there were 203,500 new cases of syphilis in
the United States and an estimated 8 million cases
globally. While rates remain lower than gonorrhea
and chlamydia, syphilis reporting to the CDC has
increased 78.9% since 2018 [3; 18]. It is essential
that dental clinicians are familiar with the patho-
genesis of this disease and the oral manifestations
associated with its different phases.

Syphilis has been called the “Great Imitator,” as
its symptoms may mimic many other diseases and
occur in many body systems. The course of syphilis
occurs in three stages if left untreated: the primary
stage, the secondary stage, and the late (tertiary)
stage. Compared to the nonspecific inflammatory
response of oropharyngeal gonorrhea, syphilis has
pronounced oral lesions that should be included
in the differential diagnosis of the disease. The oral
lesions that form during the various stages of syphilis
are infectious to others. However, patients with any
oral lesion of unknown origin should be referred for
evaluation and diagnosis [22].

The U.S. Preventive Services Task

Force recommends screening for syphilis
infection in persons who are at increased
risk for infection.

(https://www.uspreventiveservicestaskforce.
org/uspstf/recommendation/syphilis-
infection-nonpregnant-adults-adolescents-screening.

Last accessed September 27, 2024.)

Level of Evidence: A (Recommended with high
certainty that the net benefit is substantial)
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STAGES OF SYPHILIS

As noted, syphilis occurs in distinct stages character-
ized by unique systemic symptoms and oral lesions.
These stages are also associated with specific treat-
ment needs and differing prognosis.

Primary Syphilis

The primary stage of syphilis infection occurs when
T. pallidum infiltrates the mucosa or abraded skin.
The incubation period between the initial infiltra-
tion and the emergence of symptoms can range from
3 to 90 days and depends upon the amount of T. pal
lidum inoculated into the tissues. Dissemination to
distant sites, including of the central nervous system,
occurs by hematogenous and lymphatic routes [23].

The classic lesion associated with the primary stage
of syphilis is a chancre located at the site of inocula-
tion. These painless lesions are firm and round and
can occur on the external genitals, vagina, anus, rec-
tum, lips, tongue, or oral mucosa. These infectious
lesions may be solitary or multiple and can exhibit
variance in their size. An estimated 40% to 75%
of extragenital chancres occur in the mouth [24].
The chancre can appear two to three weeks after
the initial exposure and may be associated with a
lymphadenopathy. The surface of the chancre com-
monly ulcerates and forms a hemorrhagic covering
that harbors a large reservoir of T. pallidum.

These lesions usually resolve without scarring.
Patients may be unaware of the origin and nature
of this lesion and equate its disappearance with a
permanent resolution of a benign process. While
the chancre will resolve, lack of appropriate medical
treatment at this time allows progression to second-
ary syphilis [21].

Secondary Syphilis

The secondary stage of syphilis usually develops 2
to 12 weeks after initial exposure [24]. The systemic
manifestations of secondary syphilis are the result
of the hematogenous dissemination of T. pallidum.
Patients may experience fever, painful joints, mal-
aise, and generalized lymphadenopathy. Mucocu-
taneous involvement is also common and features

the development of a non-pruritic rash. The rash
often develops on the palms of the hands and soles
of the feet, but the symmetrical, red-brown lesions
can occur anywhere in the body [24]. Oral lesions
occur in approximately 30% of patients with second-
ary syphilis. The classic oral lesion at this stage is
a grayish-white erosion with an erythematous base
known as a mucous patch (Image 1). These shallow
ulcerations can extend to 1 cm in diameter and
usually occur bilaterally, most often involving the
mobile surfaces of the oral cavity (e.g., the tongue)
[25]. Extension of these lesions onto the gingiva and
hard palate is rare. However, the hard palate may
develop macular lesions that appear as firm, flat or
minimally elevated erythematous lesions. Although
the oral and cutaneous lesions that occur during
secondary syphilis are more pronounced and more
widespread than those of primary syphilis, they will
resolve without medical intervention, again leading
many patients to believe that the disease is “cured.”
However, syphilis will continue to progress in the
absence of medical treatment.

Latent Syphilis

If medical treatment has not been completed,
syphilis will enter a latent stage. As with any stage
of syphilis, the time of the onset and the duration
of the latent stage are variable among patients. This
stage can be further divided into early and late latent
phases. The first 12 months of an extended period
of latency are considered the early latent stage. Dur-
ing this period, mucocutaneous relapses may occur
and patients are considered infectious. After 12
months, patients enter the late latent stage, during
which time mucocutaneous relapses do not occur
and patients are considered noninfectious except via
blood transfusions and vertical transmission during
pregnancies [8; 21]. Because the mucocutaneous
rash can recur several years after the initial inocula-
tion with the T. pallidum bacteria, patients may not
equate this symptom with syphilis or an STI. While
some patients will remain in the latent stage, others
will progress to the most serious stage of this disease,
tertiary syphilis.
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This patient with syphilis displayed symptoms
indicative of the onset of the secondary stage of this
disease, which included generalized lymphadenopathy
and accompanying lingual mucous patches.

Source: CDC/Susan Lindsley

Image 1

Tertiary Syphilis

Approximately one-third of patients who have not
undergone medical treatment will advance to the
tertiary stage of syphilis [25]. This stage can occur
decades after the initial infection. Patients with late-
stage syphilis are noninfectious, but the disease that
results can be widespread, serious, and potentially
fatal [21]. The characteristic lesion of tertiary syphilis
is a gumma, which may appear on the skin, mucous
membranes, neural tissue, bone, and/or any visceral
organ. The gumma is a long-standing granulomatous
lesion with a necrotic central core. Oral gummata
are not common, but when they do occur, they usu-
ally involve the tongue and the palate. The necrotic
core of palatal gummata can be expansive and per-
forate the nasal cavity or the maxillary sinus. These
lesions can range in size from a few millimeters to
large masses more than 1 cm in diameter. As with
the oral lesions of the primary and secondary stages
of syphilis, a gumma cannot be identified by visual

means only. Referral for a medical evaluation and
a biopsy is necessary to distinguish it from other
lesions, such as squamous cell carcinoma. Dental
treatment should be deferred until the identification
of the lesion is ascertained. Syphilitic involvement
of the tongue can manifest as an interstitial glossitis.
The tongue may appear erythematous, with a loss of
surface papillae and the development of a fissured
and lobulated appearance.

Patients who use maxillary dentures will have dif-
ficulty if a gumma appears on the hard palate, alters
the tissue topography, and/or interferes with the
proper tissue adaptation. The denture base may also
irritate the contiguous inflamed tissue of a gumma
and preclude the ability of the prosthesis to func-
tion properly. Scar formation that accompanies the
healing of a gumma may also change the palatal
tissue surface enough that a reline or remake of the
maxillary denture is required in order to re-establish
the proper adaptation of the denture to the tissue
surface.

The systemic manifestations of tertiary syphilis pres-
ent the greatest threat to the general health of the
patient. Neurosyphilis is a serious complication of
tertiary syphilis involving the brain and the spinal
cord. Symptoms include muscle spasms, blindness,
dementia, and paralysis [26]. Cardiovascular syphilis
is rare but can cause aneurysm of the ascending aorta
and potentially death. Ocular syphilis can occur at
any stage of infection and involve any eye structure,
most commonly the posterior uveitis and panuveitis.
Symptoms include vision changes, decreased visual
acuity, and in some cases, permanent blindness [21].

CONGENITAL SYPHILIS

Syphilis can be transferred from an infected mother
directly to the developing fetus in utero via the pla-
centa or via direct contact with a genital lesion during
childbirth. The highest incidence of mother-to-child
transmission occurs during the primary stage, with
risk progressively decreasing during the advanced
stages of the disease. Syphilitic involvement of the
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developing fetus can result in spontaneous abortion,
stillbirth, and neonatal disease. Untreated syphilis
in pregnant women results in infant death in up to
40% of cases [4]. Congenital syphilis can also lead
to specific oral and facial manifestations in affected
children, including perforations in the hard palate
(Image 2) and Hutchinson triad. The triad consists
of interstitial keratitis, eighth nerve deafness, and
Hutchinson teeth. The dental malformation known
as Hutchinson teeth is caused by an inhibition of
the proper developmental function of the amelo-
blasts (enamel-forming cells) via an inflammatory
process mediated by T. pallidum [27]. Disruption
in the formation of the crowns of the teeth occurs
during later development of the teeth, which spares
the deciduous teeth from this anomaly [28]. This
condition affects the permanent incisors, resulting
in characteristic semilunar notches on their incisal
edges.

Congenital syphilis may also cause malformation
of the enamel of the permanent molars, resulting
in a condition known as mulberry molars. Affected
molars have an occlusal surface with non-anatomical
depressions that alternate with rounded nodules of
enamel that are actual rudimentary cusps. Congeni-
tal syphilis may also cause doming of the first per-
manent molars, also referred to as Moon’s molars.

Congenital syphilis can also lead to the premature
loss of deciduous teeth, with subsequent delays in
the development of speech patterns, difficulties
in eating and swallowing, and problems with the
emergence of a healthy self-image. Restorative and
orthodontic treatment to correct these developmen-
tal problems is possible but can present a financial
challenge.

TREATMENT AND PROGNOSIS

The antibiotic of choice to treat all stages of syphilis
is penicillin G administered parenterally [20]. The
dosage, duration of treatment, and preparation (ben-
zathine, aqueous crystalline, or aqueous procaine)
are selected based on the stage and manifestations

The interior oral cavity of an elderly male patient,
revealing a perforated hard palate due to what was
a congenital syphilis infection.

Source: CDC/Robert E. Sumpter

Image 2

of the disease [20]. Extended treatment is necessary
for patients in latent and tertiary stages. Pregnant
persons and patients with a penicillin allergy whose
compliance with therapy or follow-up cannot be
ensured should be desensitized and treated with
benzathine penicillin G. Where available, skin
testing for penicillin allergy should be used to dif-
ferentiate those with a true allergy to penicillin [20].
Azithromycin should never be used to treat syphilis,
as macrolide resistance and treatment failure are
well documented.

Patients should be advised that these treatment
regimens do not confer immunity against future
syphilitic infections and any systemic damage can-
not be reversed. Cardiovascular syphilis may damage
the valves of the heart, requiring surgical repair or
replacement. Consultation with the patient’s physi-
cian is necessary to determine if premedication with
antibiotics is required prior to initiation of dental
procedures. Aside from this, modification of dental
treatment is usually not required for patients with
syphilis unless there is significant systemic involve-
ment that poses a medical concern.
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HUMAN PAPILLOMAVIRUS

HPV is a family of more than 200 genotypes, of
which more than 40 types infect the mucosal epi-
thelium [29]. Unlike gonorrhea and syphilis, HPV
infection is not reportable to the CDC, and most
cases are asymptomatic and subclinical. The CDC
estimates that 13 million people acquire HPV infec-
tions each year in the United States and that 42 mil-
lion Americans are currently infected, making it the
most common STI in the country [30]. Orogenital
contact is the primary means by which the HPV is
transferred to the structures in and around the oral
and maxillofacial complex. Approximately 90% of
this viral pathogen is cleared by the immune system
within two years, but the remainder can cause oral
and systemic problems with a high degree of morbid-
ity, including squamous papilloma, verruca vulgaris,
condyloma acuminatum, and certain cancers [29].

SQUAMOUS PAPILLOMA

Squamous papilloma is the most common benign
neoplasm of oral epithelial origin. It is usually associ-
ated with HPV types 6 and 11, although HPV type
16 has occasionally been isolated from these lesions
[29; 30]. The lesions can occur anywhere within the
oral cavity but have a predilection for the soft palate,
the uvula, and the tongue. The size of squamous pap-
illoma lesions can vary but are usually less than 1 cm
in diameter. They may be attached to the underlying
tissue by a movable, stalk-like base (pedunculated) or
a fixed, broad base (sessile). The lesions are generally
asymptomatic and usually have the same color as the
contiguous oral mucosa; however, they may appear
white due to keratinization of the superficial layer.
The lesions cannot be diagnosed by visual means
alone, so histopathologic examination is essential
to rule out a malignant neoplasm. Surgical excision
is the treatment of choice, and recurrence of these
lesions is uncommon.

VERRUCA VULGARIS

HPV types 2, 4, 6, and 40 are the primary etiologic
agents for the development of verruca vulgaris, also
known as the common wart [32]. Verruca vulgaris
is a relatively common cutaneous lesion, but oral
lesions can also occur. When these lesions develop
intra-orally, they are most likely to affect keratin-
ized tissues such as the lip, the hard palate, and the
gingiva. Verruca vulgaris lesions are contagious, and
their origin in and around the mouth is usually via
autoinoculation (e.g., when a cutaneous wart on a
finger is brought into contact with the oral or peri-
oral structures). Transmission of an existing oral
lesion to the genitals is infrequent but can occur
through oral-genital contact.

The lesions are typically solitary, with cauliflower-
like appearance that may appear similar to squa-
mous papillomas. Their color is usually similar to
the adjacent oral mucosa, but keratinization of the
superficial layer can give a white appearance. Histo-
pathologic examination is required for a definitive
diagnosis. Occasionally, these lesions resolve spon-
taneously. If not, surgical excision may be necessary.

CONDYLOMA ACUMINATUM

Condyloma acuminatum, also referred to as ano-
genital wart, accounts for 20% to 30% of all STIs in
the United States [33]. It is usually associated with
HPV types 6 and 11, although HPV types 16 and
18 have also been isolated from the lesions [29; 33].
The lesions typically affect the anogenital epithelium
and are transmitted to the oral cavity by oral-genital
contact. Condyloma acuminatum lesions are larger
than squamous papillomas and are often located
on the labial mucosa, the soft palate, the lingual
frenum, and the tongue [34]. It is a benign lesion
that is firmly attached to the underlying mucosa [33].

Individual lesions coalesce to form a larger lesion
whose surface layer can have a cauliflower-like
appearance and fingerlike projections. They are
asymptomatic, although larger lesions on the labial
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mucosa or the tongue may become ulcerated via
occlusal trauma. Nearly all infections are the result
of sexual contact. When a definitive histologic diag-
nosis of a condyloma acuminatum lesion is made in
a child, there should be a strong suspicion of sexual

abuse and the appropriate authorities should be
notified [35].

Treatment involves the eradication of all individual
oral lesions to prevent autoinoculation of the adja-
cent tissues. Patients with oral involvement should
also receive treatment for genital lesions, if present.
Notification, evaluation, and treatment of all sexual
partners is necessary to prevent the further propaga-
tion of this disease in the community. The lesions of
condyloma acuminatum may be removed by surgical
excision, chemical cauterization, or cryoablation.
Because the virus is present in a latent state in the
basal cell layer of the epidermis, the lesion often
recurs, requiring retreatment [36].

As with other oral lesions, identification of condy-
loma acuminatum cannot be accomplished by visual
means and is dependent on histologic examination.
Dental treatment should be deferred until the iden-
tification of the lesion is established. The area of the
lesion should be recorded carefully and examined
for recurrence at each dental appointment. After
the area of the excised lesion has healed, dental
treatment may commence.

HPV AND CANCER

So far, the HPV-associated lesions discussed have
been benign. The role of this viral pathogen in
the development of malignancies is of even greater
concern. HPV types 16 and 18 are associated with
approximately 70% of cervical cancers throughout
the world [37]. In addition, the oncogenic forms of
HPV types 16 and 18 have a role in the development
of some malignancies of the head, neck, orophar-
ynx, and oral cavity [38]. Research indicates that
approximately 10% of men and 3.6% of women in

the United States are infected with oral HPV [39].

In total, HPV DNA is present in more than 50% of
oral carcinomas [40]. It is not clear if long-term infec-
tion with HPV alone is the cause of oropharyngeal
malignancy or if it has an oncogenic synergistic effect
in the presence of other factors, such as cigarette
smoking, smokeless tobacco, or long-term alcohol
abuse. HPV genes can induce the development of
proteins that attach to and inactivate compounds
from tumor-suppressor genes key in the development
of a malignancy [41].

TREATMENT AND PREVENTION

Because HPV is not curable once contracted, the
best approach is the prevention of infection through
safe sex practices and vaccination. A vaccine is avail-
able to prevent or decrease the potential of acquiring
HPV. It is important to note that the vaccine will
not reverse the effects of an HPV-related disease or
stop the progression of HPV. In 2014, a nine-valent
HPV recombinant vaccine (Gardasil 9) was approved
that adds protection to HPV types 31, 33, 45, 52,
and 58 in addition to those types covered by the
original Gardasil [42; 43; 44]. As of 2016, Gardasil
9 is the only available HPV vaccine in the United
States and is indicated in individuals 9 to 45 years
of age. With the increased coverage, the nine-valent
vaccine has the potential to prevent up to 90% of
cervical, vulvar, vaginal, and anal cancers [44]. Initial
studies indicate that vaccination is also effective in
preventing oral vaccine-type HPV infections [31; 45].

Lesions of the oral mucosa caused by infection with
HPV subtype 13 or 32 is known as focal epithelial
hyperplasia or Heck disease. The lesions appear as
small, single or multiple papules. They may appear
anywhere in the oral cavity, especially on the labial
and buccal mucosa, lower lip, and tongue, and less
often on the upper lip, gingiva, and palate [46].
Removal is usually not necessary, and the lesions
often resolve on their own. However, if the papules
are impairing the patient’s ability to eat or maintain
good oral hygiene or if they are causing aesthetic
concern, they may be removed via excisional biopsy
or cryosurgery [46].
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It is essential that all patients who have had oral
lesions caused by any HPV type understand the
increased risk for oral malignancy. Patient education
should stress the importance of regular oropharyn-
geal cancer screening by a dentist as a critical compo-
nent in the maintenance of oral and systemic health.

EPSTEIN-BARR VIRUS

Epstein-Barr virus (EBV) is a member of the her-
pes virus family, specifically human herpesvirus-4
(HHV-4). This virus has a global distribution, and
approximately 90% of adults have antibody titers
demonstrating current or past infection with EBV
[47]. Most initial infections are asymptomatic or may
present with mild symptoms that resemble those of
the common cold. EBV is frequently transmitted
via bodily fluids, most notably saliva. This viral
pathogen can also be transmitted by blood and
semen during sexual relations, blood transfusions,
and organ transplantations.

EBV shares the characteristic of latency with other
members of the herpes virus family. After the
acute infection resolves, EBV remains latent in B
lymphocytes for the balance of the patient’s life,
with reactivation and the emergence of symptoms
an unpredictable event.

INFECTIOUS MONONUCLEOSIS

During adolescence, infection with the EBV is the
primary cause of infectious mononucleosis, also
known as “mono” or the “kissing disease.” This is
not a classic STI, but it is included in this section
because it is transmitted through intimate interper-
sonal contact.

Patients with infectious mononucleosis develop a
classic triad of symptoms: fever, pharyngitis, and
lymphadenopathy. Possible oral manifestations of
infectious mononucleosis include palatal petechiae,
tonsillar enlargement, and pharyngitis, although
these physical findings alone are not diagnostic.
While other viral pathogens, such as cytomegalo-
virus, can cause similar symptoms, EBV has been

implicated as the etiologic factor in 90% of the
cases of infectious mononucleosis [48]. The diag-
nostic criteria for infectious mononucleosis include
laboratory testing of a blood sample. In a normal
blood smear, approximately 1% to 2% of the cells
evaluated are large reactive lymphocytes, while these
cells comprise approximately 10% to 40% of blood
smears of patients with infectious mononucleosis
[49]. Antibody testing may be useful in conjunction
with the assessment of somatic and oral manifesta-
tions to confirm the diagnosis of infectious mono-
nucleosis; however, the CDC recommends that the
Monospot rapid latex agglutination test should no
longer be used due to high numbers of false-positive
and false-negative results [47; 50].

This disease has an incubation period of one to two
months and a typical duration of one to two weeks.
Some patients have a prodromal period character-
ized by malaise, fatigue, arthralgia, and myalgia.
Complications of infectious mononucleosis are
rare but can include neurologic conditions (e.g.,
meningitis), enlarged or ruptured spleen, cranial
nerve palsies, upper airway obstruction, and oppor-
tunistic bacterial infections that can lead to sepsis

and death [50].

Treatment of infectious mononucleosis involves
palliative relief of the symptoms with analgesics and
antipyretic medications, bed rest, and adequate fluid
and nutritional intake. Elective dental treatment
is contraindicated during the active course of the
disease, and emergency dental treatment should
be limited to the relief of pain and the control of
acute odontogenic infections; definitive dental treat-
ment should be deferred until the active disease
has resolved. The use of amoxicillin or ampicillin
is contraindicated in patients with acute infectious
mononucleosis as there is an increased risk of an
antibiotic-induced rash (maculopapular exanthems),
which could be mistaken for an allergic reaction
[51]. If an antibiotic is required to treat an odonto-
genic infection while a patient is still experiencing
symptoms of infectious mononucleosis, an alternate
antibiotic compatible with the patient’s medical his-
tory should be used.
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ORAL HAIRY LEUKOPLAKIA

Oral hairy leukoplakia (OHL) is an opportunis-
tic infection caused by a reactivation of the EBV
among immunosuppressed patients. This condition
occurs most frequently among patients with HIV/
AIDS, but it can also occur among organ or bone
marrow transplant recipients who require lifelong
immunosuppression. The classic presentation of
OHL features corrugated white lesions on the lat-
eral surfaces of the tongue (Image 3). Occasional
involvement of the buccal mucosa, gingiva, and
dorsum of the tongue is also possible. The lesions
are firmly adherent to the underlying tissue and lack
erythema or edema of the contiguous tissue. The
hair-like projections that extend from the surface of
the lesions are hyperkeratotic extensions. The lesions
of OHL are asymptomatic and are usually discovered
during a routine examination. Chronic hyperplastic
candidiasis can have a similar appearance, so biopsy
may be required to provide an accurate differential
diagnosis.

Among patients with HIV, the appearance of OHL
often reflects a progressive deterioration of the
immune system and advancement toward AIDS.
The use of highly active antiretroviral therapy
(HAART) has deferred the onset of opportunistic
infections such as OHL among many patients with
HIV. Spontaneous resolution of OHL is possible,
but recurrence is an ongoing threat. In addition,
the use of antiviral medications such as acyclovir,
valacyclovir, and famciclovir will cause OHL lesions
to resolve temporarily, but they will return after the
medication is stopped [52].

The presence of OHL alone is not an absolute con-
traindication for dental treatment. Their discovery
during a comprehensive oral examination and a
thorough review of the patient’s medical history
should prompt diagnosis by a dentist and/or referral
to a dental specialist or physician for further evalu-
ation and diagnosis.

#54073 Oral Manifestations of Sexually Transmitted Infections

This HIV-positive patient presented with signs of
advanced oral hairy leukoplakia on the lateral border
of his tongue.

Source: CDC/JS Greenspan, BDS,
University of California, San Francisco;

Sol Silverman, Jr., DDS

Image 3

HERPES SIMPLEX VIRUSES

HERPES SIMPLEX VIRUS-1 (HSV-1)

Herpes simplex viruses and the infections they cause
are among the most common in the world [53]. Her-
pes simplex virus-1 (HSV-1) causes recurrent herpes
labialis, also known as “cold sores” or “fever blisters.”
The typical clinical presentation involves individual
vesicles that coalesce to form larger vesicles, usually
at the mucocutaneous junction of the skin and the
lips. These vesicles rupture to form shallow ulcers
surrounded by an erythematous border. These initial
lesions contain a large amount of live viral particles
that can be transferred to another person through
direct contact or indirect exposure (e.g., sharing
utensils or towels). HSV-1 may be transmitted to
the genitals during oral-genital sexual contact, and
slightly less than 50% of genital herpetic infections
are caused by HSV-1 [54]. These lesions usually heal
without scarring within two weeks, but patients
with immunosuppression may experience expansive
involvement and a protracted healing time.
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This is a close-up of a young male patient’s lips and
tongue, upon which lesions are seen due to the herpes
simplex virus.

Source: CDC/Robert E. Sumpter Image 4

An initial infection with HSV-1 (primary herpetic
gingivostomatitis) often occurs in children, and
intraoral manifestations are most prominent at
this stage. Lesions may occur on the hard and soft
palate, gingival tissues, tongue, or lips and surround-
ing skin (Image 4). Oral ulcerations usually have
an erythematous border while the gingival tissues
appear edematous with a bright red margin. Oral
involvement may complicate the ability to eat, swal-
low, and maintain oral hygiene.

Aside from the oral lesions, primary HSV-1 infection
may present with cervical lymphadenopathy, mal-
aise, fever, and irritability. While the initial infection
is selflimited in immunocompetent patients and
resolves within two weeks, the virus is not elimi-
nated from the body. Instead, the virus migrates to
the trigeminal ganglion, where it remains in a state
of latency. The reactivation of HSV-1 (recurrent
herpes labialis) occurs secondary to psychologic or
emotional stress, overexposure to sunlight, illness,

injury, or immunosuppression. Prior to an outbreak,
most patients experience a prodromal sensation of
itching, burning, or tightness of the skin when viral
replication causes the death of the target host cell
followed by ballooning degeneration of the affected
host cells. HSV-1 infections are not strictly consid-
ered an STI, though the virus can be transmitted
through close contact with saliva (e.g., kissing) and
sexual activity (e.g., oral sex) during prodrome and
outbreaks.

There is no vaccine or cure for HSV-1. Treatment
with topical or systemic antiviral medications such
as acyclovir may decrease the duration of an out

break [20].

Dental treatment should be deferred during periods
of active outbreaks, as retracting and stretching the
tissue of involved areas may cause rupture of the
vesicles and additional inoculation of the virus into
the adjacent skin. Aerosols or droplets created with
the use of high-speed hand pieces during restorative
procedures or air polishing systems during prophy-
laxis may contain viral particles that can infect the
dental staff and/or other areas on the patient (e.g.,
the conjunctiva of the eye). Live viral particles may
also be transmitted through porosities or small
tears in gloves to infect the finger(s) of the clinician,
causing a condition known as herpetic whitlow
(i.e., recurrent herpetic lesions on the affected fin-
ger). Clinicians who develop this condition should
refrain from clinical practice until the lesions are
completely healed.

Patients should be advised that the lesions of recur-
rent labialis should not be touched or squeezed in
order to prevent autoinoculation of their fingers and
the adjacent skin. Topical application of an antiviral
ointment should be done with a disposable cotton
tip applicator to avoid cross contamination and
autoinoculation.
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HERPES SIMPLEX VIRUS TYPE-2

Herpes simplex virus type-2 (HSV-2) is the etiologic
pathogen associated with most cases of genital her-
pes. The CDC estimates that 11.9% of persons 14
to 49 years of age in the United States is infected
with HSV-2 [20]. Although genital herpes is an STI,
its exact incidence is unknown because it is not a
reportable disease. The primary mode of transmis-
sion of HSV-2 is via genital-to-genital contact. It
may also be transmitted by oral-genital contact or
self-inoculation. Oral herpetic lesions that are caused
by HSV-2 are clinically indistinguishable from those
caused by HSV-1. About 1% to 3% of individuals
infected with HSV-2 are asymptomatic and can shed
the virus at any time, even without the presence
of active lesions [55]. The characteristic of latency
also applies to genital HSV-2 infection, as the virus
migrates to the sacral ganglion at the base of the
spine between outbreaks.

As with HSV-1, there is no vaccine or cure for
HSV-2. Antiviral medications are used to control
the duration, frequency, and severity of outbreaks
as much as possible. These medications do not
have interactions with the medications frequently
used for dentistry. Patients who have more than five
outbreaks per year may use these medications on a
daily basis for suppressive therapy, which can also
reduce asymptomatic viral shedding [48]. Acyclovir,
valacyclovir, and famciclovir have been shown to be
safe and effective for long-term use [20]. The long-
term use of valacyclovir can cause a reduction in
platelets (thrombocytopenia) in a small percentage
of patients [18]. A complete blood count should
be obtained for all patients taking long-term vala-
cyclovir prior to any dental procedure in which the
ability to achieve hemostasis is essential. Patients
with an active outbreak of HSV-2 may experience
regional lymphadenopathy, generalized malaise,
fever, myalgia, and arthralgia, which may require
deferral of elective dental treatment. Resolution of
active HSV-2 infections can take several weeks, with
recurrent infections a possibility at any time.

CHLAMYDIA

Chlamydia is an STI caused by the bacterium
Chlamydia trachomatis. It is the most commonly
reported STI in the United States, with more than
1.6 million cases reported to the CDC in 2022 [3].
In addition, many cases of chlamydia go unreported
and undetected due to the lack of symptoms. When
symptoms are present, they may develop many weeks
after the initial infection. Chlamydial infections
in women can develop in the cervix and/or the
urethra, with associated vaginal discharge or pain
during urination. Men may experience a discharge
from the urethra, a burning sensation during urina-
tion, or a painful swelling in one or both testicles
(epididymitis). A urine sample or a swab of fluid
from the penis or the vagina is taken to definitively
diagnose a chlamydial infection. Without treatment,
chlamydial infection can spread to the uterus and
the fallopian tubes, leading to pelvic inflammatory
disease, endometriosis, and an increased risk of
premature births and infertility [56]. Occasionally,
untreated chlamydial infections in men can cause
the development of reactive arthritis (Reiter syn-
drome), which features inflammation of the joints,
the urethra, and the eyes [57].

Because C. trachomatis infects the genitals, transmis-
sion occurs most often during sexual intercourse,
although transmission during oral sex can also
occur. There are no specific oral manifestations of
chlamydial infections. Patients may complain of a
sore throat or have a generalized inflammation of
the pharynx and/or tonsils. It is not possible to
diagnose a chlamydial infection based strictly upon
these oropharyngeal manifestations. However, the
presence of these symptoms should prompt referral
to a physician for further evaluation.
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After a chlamydial infection has been diagnosed, it
can be treated and cured with conventional antibi-
otic therapy. Doxycycline is the antibiotic of choice
for the treatment of chlamydial infections; penicil-
lin is ineffective [20]. Treatment of chlamydia also
involves treating all partners with whom the infected
person has had sexual contact. Patients who have
completed antibiotic therapy successfully should be
advised that this does not confer lifelong immunity
against chlamydial infections and that reinfection
can occur.

There are no contraindications to dental procedures
for patients with chlamydial infections. Patients who
are symptomatic may experience enough discomfort
that an appointment for an elective dental procedure

should be deferred.

HIV AND AIDS

AIDS and its etiologic viral pathogen HIV have
transformed the medical, political, and social con-
ventions of the United States and the global com-
munity. From a historical perspective, HIV/AIDS
has been a relatively recent disease. In June 1981,
the CDC reported five cases of Pneumocystis jiroveci
pneumonia (PJP) in five young homosexual men in
Los Angeles. This rare disease, caused by airborne
inoculation of the fungal organism P. jiroveci, is easily
controlled by a healthy immune system. The local
outbreak quickly grew, with health professionals
and epidemiologists seeking to identify the etio-
logic agent impairing patients’ immune systems to
the point that they developed PJP (and eventually
died). By 1983, a retrovirus later named HIV was
isolated from a patient with AIDS. As of 2022, the
CDC estimates that more than 1.1 million people
are currently living with HIV in the United States,

with approximately 13% unaware of their infection
[58].In 2022, 37,981 new HIV cases were diagnosed
in the United States [58].

HIV is a bloodborne viral pathogen that may be
transmitted during unprotected sexual activity,
sharing needles during illicit drug use, receiving
HIV-infected organ and tissue transplants, or expo-
sure of mucous membranes or non-intact skin with
HIV-infected blood. Among healthcare workers
from 1985-2013, there were 58 confirmed cases
and 150 possible cases of occupational transmission
of HIV from the blood or tissue products of HIV-
infected patients (only 1 confirmed case occurred
from 1999-2013) [59; 60]. A healthcare worker
who is accidentally exposed to the blood or tissue
products of a patient with HIV has a 0.3% chance
of becoming infected with HIV [60].

Progression from initial infection with HIV to
the development of AIDS can take many years or
decades, and the use of HAART may prevent pro-
gression indefinitely by suppressing viral loads and
by maintaining the levels of the T-helper lymphocytes
(CD4+ cells). However, these medications are known
to have many adverse effects, making long-term
compliance a challenge.

The diagnosis and staging of HIV and AIDS is based
on the CDC’s case definition for HIV infection
[61]. This system uses a combination of laboratory
evidence of HIV infection, CD4+ cell count, and
the presence of AIDS-defining conditions to assign
stages to the infection. Stage 3 HIV infection, des-
ignated as AIDS, is defined by laboratory confirma-
tion of HIV infection and a CD4+ T-lymphocyte
count less than 200 cells/mcL or less than 14%.
At this stage, opportunistic infections are present
and can have a high degree of morbidity and even
mortality. The most common oral manifestations

of AIDS include:

*  Oral candidiasis

e Linear gingival erythema

e Oral hairy leukoplakia

e Necrotizing ulcerative gingivitis

e Kaposi sarcoma
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ORAL CANDIDIASIS

Candida albicans is a fungal organism that naturally
occurs in the oral environment. Immunosuppres-
sion, such as that seen in patients with AIDS, results
in overgrowth of C. albicans and the development
of oral candidiasis, the most common oral/maxil-
lofacial manifestation of AIDS. In these patients,
oral candidiasis can extend into the esophagus and
become disseminated systemically, with the potential
for serious morbidity and death. Among those with

AIDS, opportunistic oral candidiasis occurs in up
to 80% of patients [62].

Oral candidiasis can appear in a variety of forms.
Pseudomembranous candidiasis is characterized by
white to yellow-white plaques that may be removed
to reveal an erythematous or bleeding surface
underneath (Image 5). Erythematous candidiasis
consists of painful denuded areas of the surface epi-
thelium (red in appearance). Chronic hyperplastic
candidiasis presents as white to yellow-white plaques
that cannot be removed from the underlying tissue.
Fungal infection at the commissures of the lips is
referred to as angular cheilitis and features cracking
and fissuring lesions at the corners of the mouth.
Opening and closing the mouth can stretch these
lesions and interfere with their healing. It is possible
for a patient with AIDS to have more than one form
of oral candidiasis concurrently.

In this patient population, opportunistic fungal
infections can be refractory to treatment and require
oral or intravenous systemic antifungal medications.
Patients who use partial or complete dentures should
also disinfect the tissue-bearing surfaces of these
prostheses, as the fungal organisms can remain
viable in the porosities in the acrylic. The failure to
eradicate these organisms will allow for a cycle of
re-inoculation of the tissues with C. albicans and a
perpetuation of the oral candidiasis. Dental treat-
ment should be deferred until the fungal infection
has been eradicated, as systemic dissemination can
occur through breaks in the tissue.

This HIV/AIDS patient presented with a secondary
acute oral pseudomembranous candidiasis infection.

Source: Sol Silverman, Jr., DDS

Image 5

HIV-ASSOCIATED
PERIODONTAL DISEASES

Gingivitis and periodontal disease are common
oral conditions in the general population, and
their progression is slow and innocuous for most
patients. The progressive depletion of the immune
system during the advancement of HIV and AIDS
permits the pathogenic bacteria that cause gingivitis
and periodontal disease to progress at an advanced
rate, resulting in a more aggressive course that can
be refractory to treatment.

Linear Gingival Erythema

The first gingival manifestation unique to HIV-
infected patients is linear gingival erythema. This
condition features a distinct bright-red demarcation
at the free gingival margin in the absence of local
irritants (e.g., plaque, calculus) that demonstrates
minimal or no resolution with conventional peri-
odontal therapy. Despite the intensity of its color,
bleeding and discomfort are not always an accom-
paniment of this condition. C. albicans may be a
contributing factor [48]. It is most frequently seen on
anterior teeth, although any tooth can be affected.
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An example of acute necrotizing ulcerative gingivitis.
Source: CDC/Minnesota Department of Health,

R.N. Barr Library; Librarians Melissa
Rethlefsen and Marie Jones

Image 6

Necrotizing Ulcerative Gingivitis/Periodontitis

Over time, periodontal pathology in patients with
HIV/AIDS progresses to necrotizing ulcerative gin-
givitis. This condition features the rapid destruction
of the gingival tissues, with necrosis of the interden-
tal papilla (Image 6). Mild bleeding is present in the
involved tissues. The progression from gingivitis to
periodontal disease in patients with healthy immune
systems is usually a slow process, but in those with
AIDS, progression from necrotizing ulcerative
gingivitis to necrotizing ulcerative periodontitis is
often rapid and aggressive. Necrotizing ulcerative
periodontitis is typified by destruction of the sup-
porting alveolar bone, causing moderate-to-severe
pain. Occasionally, the bacteria can extend into the
alveolar and buccal mucosa and cause a necrotizing
stomatitis [12].

Treatment
The initial treatment of HIV/AIDS-associated

periodontal disease includes the use of antibiotics
to control the infection and the use of an analgesic
to control the pain. Even when the acute symptoms
of necrotizing ulcerative periodontitis are controlled,
the supporting osseous architecture and the sup-
porting gingival tissues are altered in a fashion that
complicates the ability to maintain optimal oral
hygiene. The extensive destruction of the support-
ing alveolar bone leaves many teeth with advanced
mobility patterns requiring extraction. It is essential
to control necrotizing ulcerative periodontitis, as its
extension into the contiguous mucosal tissues can
lead to systemic dissemination and bacterial sepsis.

Patients with HIV/AIDS should maintain a dental
prophylaxis schedule that reflects the extent of peri-
odontal involvement to decrease the progression of
these destructive periodontal patterns. Because the
inflammatory lesions of periodontal disease can pro-
vide systemic access for multiple pathogenic organ-
isms, it is essential that periodontally involved areas
are treated promptly. Teeth with a poor periodontal
prognosis should be extracted to eliminate a source
of local, regional, and systemic infection.

KAPOSI SARCOMA

Kaposi sarcoma is the most common malignant
disease in patients with HIV/AIDS [13]. It is caused
by infection with human herpesvirus-8, also known
as Kaposi sarcoma-associated herpesvirus. Although
cutaneous lesions are more common, oral lesions
of Kaposi sarcoma occur in approximately 50% of
patients. When these lesions appear in the oral
cavity, the most common sites are the hard palate,
the gingiva, and the tongue. The lesions of Kaposi
sarcoma do not blanch upon compression and are
generally asymptomatic until they enlarge and inter-
fere with normal function or become traumatized or
ulcerated. These singular or nodular lesions can be a
combination of blue, red, and purple and are often
elevated from the tissue surface. Biopsy is required
to confirm diagnosis.
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The treatment of Kaposi sarcoma may involve sur-
gical removal or injections with chemotherapeutic
agents such as vinblastine sulfate [19]. Unfortu-
nately, appearance of these lesions reflects a progres-
sive deterioration of the immune system and a poor
prognosis for the patient. Larger lesions on the hard
palate can alter the tissue topography and preclude
the ability to wear a partial or complete denture and
complicate the patient’s ability to eat at a time when
adequate nutrition is critical. Given the advanced
immunosuppression levels that exist when Kaposi
sarcoma lesions are present, consultation with the
patient’s physician is advisable before any dental
treatment is started.

According to the U.S. Department of
Health and Human Services, chemotherapy,
in combination with antiretroviral therapy,
should be administered to patients with
Kaposi sarcoma with visceral involvement.

(https://clinicalinfo.hiv.gov/sites/
default/files/guidelines/documents/adult-adolescent-
oi/guidelines-adult-adolescent-oi.pdf. Last accessed

September 27, 2024.)

Strength of Recommendation/Level of Evidence:
Al (A strong recommendation based on one or more
randomized trials with clinical outcomes and/or
validated laboratory endpoints)

DENTAL CONSIDERATIONS
FOR PATIENTS WITH HIV/AIDS

It is beyond the scope of this course to enumerate
all of the dental treatment modifications required
for patients with HIV/AIDS. Patients with similar
viral loads, CD4+ counts, and absolute neutrophil
levels can have radically different responses to the
same dental procedures, some of which can involve
a high degree of morbidity. Laboratory values and
any medical information relevant to the patient’s

HIV/AIDS status should be obtained and their

significance discussed with the patient’s physician

#54073 Oral Manifestations of Sexually Transmitted Infections

prior to initiating dental treatment. HAART medi-
cations used to manage HIV/AIDS can have side
effects and adverse interactions with some of the
medications used in dental treatment, so this should
also be documented. A decrease in the platelet count
(thrombocytopenia) can be a complication of HIV/
AIDS, which poses obvious risks for coagulation dur-
ing invasive dental procedures. The psychologic and
emotional component of HIV/AIDS should also
be considered; depression and anxiety may develop
as the patient confronts the realities of living with
a life-threatening disease. Opioid analgesics should
be avoided or used minimally if a patient is taking
antidepressants or anxiolytics, as the synergism
between these medications can cause advanced lev-
els of sedation and respiratory depression. Dental
clinicians should remain current in the treatment
modalities and medication regimens that are used
for HIV/AIDS so safe and efficacious dental treat

ment can be provided.

CONCLUSION

This course has provided a brief overview of STIs,
their oral manifestations, and their potential sys-
temic complications. Diseases such as gonorrhea,
syphilis, chlamydia, HPV, EBV, herpes simplex
viruses, and HIV can cause problems ranging from a
temporary inconvenience to life-threatening illness.
Many of the oral manifestations associated with
these diseases are not uniquely identifying features,
but their presence should prompt referral for further
medical evaluation.
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