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Herpetic Infections: Etiology, Epidemiology, 
Clinical Manifestations, Diagnosis, and Treatment

This continuing education course is intended for dentists, dental hygienists, and dental assistants.  It 
presents the etiology, epidemiology, clinical manifestations, diagnosis, and treatment of herpetic infections 
relevant to dentistry.
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Overview
Herpetic infections commonly affect the dental profession’s anatomical area of responsibility and the 
diagnosis and management of such infections fall in the purview of oral healthcare providers.  To administer 
competent care to patients with herpetic infections, clinicians must understand the disease, its treatment, 
the impact the disease or its treatment may have on the patient, and the extent to which the presence of a 
herpetic infection may impact on care givers in the clinical process.

Learning Objectives
Upon the completion of this course, the dental professional will be able to:
• Discuss the etiology and epidemiology of herpetic infections
• Recognize the clinical manifestations of orolabial herpetic infections
• Diagnose orolabial herpetic infections
• Develop strategies for the treatment and prevention of orolabial herpetic infections
  Primary herpetic gingivostomatitis
  Recurrent herpes labialis

Vidya Sankar, DMD, MHS; Géza T. Terézhalmy, DDS, MA
This course is no longer offered for Continuing Education credit.
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Introduction
Viruses are ubiquitous obligate intracellular 
parasites capable of infecting humans, animals, 
plants, and even bacteria.  They invade, 
confiscate, and utilize the metabolic processes 
of eukaryotic (nucleated) cells.  Viruses possess 
either RNA or DNA and, consequently, they 
may be classified as either RNA or DNA viruses 
(Table 1).  While the diagnosis and treatment 

of most viral infections is the responsibility of 
physicians, infections caused by the Herpesviridae 
family represent the most common viral infections 
of the orofacial region and the diagnosis and 
management of some of these infections fall, 
to a great extent, in the purview of the dental 
profession.  To provide timely and competent care 
to patients with herpetic infections, clinicians must 
understand the disease, its treatment, the impact 
the disease or its treatment may have on the 
patient, and the extent to which the presence of a 
herpetic infection may impact on care givers in the 
clinical process.

Etiology and Epidemiology
Herpetic infections are caused by at least eight 
different herpes viruses (Table 1).  These human 
pathogens are comprised of three structural 
elements:

1. The capsid shell, which consists of four 
structural proteins, houses a linear double 
stranded DNA.

2. The envelop, which consists of a lipid bilayer 
with 11 embedded glycoproteins, four of which 
are essential for viral entry into host cells.

3. The tegument, which is a proteinaceous 
region between the capsid and the envelope 
containing approximately 20 proteins, some 
of which are required early in the course of 
infection.1-3
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Two of the known Herpesviridae, herpes 
simplex viruses type 1 (HSV-1) and HSV-2 
are responsible for primary and recurrent 
mucocutaneous herpetic infections.  HSV-1 is 
predominately associated with orolabial infections 
and HSV-2 is predominately associated with 
genital disease.  Most herpetic infections are 
transmitted from infected persons to others 
through direct contact with a lesion or infected 
body fluids, e.g., vesicular exudates, saliva, and 
genital fluids.

Following exposure, the virions attach to host 
cells (Figure 1).  Attachment is mediated by 
envelop-related viral proteins that bind specific 
receptors on host-cell membrane.  Viral entry into 
the host cell is mediated by other viral proteins, 
which promote the fusion of the viral envelop with 
host-cell membrane.  Once the virus has gained 
entry into the cytoplasm, it looses its capsid 
proteins by the process known as uncoating 
and the viral nucleic acid is transported into the 
host-cell nucleus.  In the host-cell nucleus, the 
viral genome is replicated.  Replication requires 
the generation of protein kinase-dependent 
nucleoside triphosphates, which are incorporated 
into the new viral genome by viral polymerases.  
In the next step, the new viral genome is 
transcribed into mRNA, which subsequently is 
translocated to host-cell ribosomes.  The viral 
proteins synthesized by host-cell ribosomes 
are assembled with the duplicate viral genome.  

Assembly is followed by maturation, a process 
essential for the newly formed virions to become 
infectious.  The late cytopathogenic effect of 
HSV-1 and HSV-2 infections is characterized 
by general disintegration of host epithelial cells 
and the egress of infectious viral units into the 
extracellular environment.  The newly synthesized 
viruses, in turn, may infect other epithelial cells or 
enter sensory nerve endings.

In the United States, there are approximately 
half million primary orolabial HSV infections 
per year.4  A survey of the seroprevalence and 
co-infection with HSV-1 and HSV-2 in the United 
States found that 27.1% of persons aged ≥12 
years were seronegative, 51% were positive for 
HSV-1, and 16.6% were co-infected with both 
HSV-1 and HSV-2.5  Another study concluded 
that the seroprevalence of HSV-1 increased 
from 40% in those 12-19 years of age to 64% 
in those ≥70 years of age.6  In a recent study, 
47.9% of the patients diagnosed with primary 
herpetic gingivostomatitis were young adults 
between 16 and 25 years of age.7  Of the 56 
cases with viral type confirmation (by PCR or 
immunofluorescence), all but one were infected 
with HSV-1.  The only HSV-2 infected person was 
a 20-year old man.  The risk of acquiring HSV-2 
infection parallels the onset of sexual activity.  
Between 1999 and 2004, according to NHANES 
data, the prevalence of HSV-2 in participants 
between the ages of 14-49 years was 17.2% 

Figure 1. Stages of the viral life cycle and potential targets for antiviral agents.
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(range from 11.2% to 40.3% depending on race 
and sex).8  HSV-2 appears to be responsible for 
some primary orolabial herpetic infections and 
data also show an increased incidence of genital 
herpes caused by HSV-1.7,9,10

Following primary infection at mucocutaneous 
sites, both HSV-1 and HSV-2 enter sensory nerve 
endings and are transported via retrograde axonal 
transport to regional sensory ganglia where 
they establish latency in neuronal cell bodies 
(Figure 2a).  The most frequent site of latency for 
HSV-1 is the trigeminal ganglion and for HSV-2 
it is the sacral ganglia.11  Within neurons, the 
virus exists in an immunologically shielded state 
until reactivation is triggered spontaneously or 
by a number of different stimuli, e.g., exposure 
to ultraviolet light, mechanical trauma, fever, 
dietary factors, and immunosuppression.  When 
the HSV is reactivated, newly produced virions 
spread from infected neurons by anterograde 
axoplasmic transport to mucocutaneous sites 
causing recurrent herpetic infections (Figure 
2b).  Clinically detectable recurrent herpetic 
infections have been reported in 20-40% of 
HSV-1-seropositive individuals at a rate of 1 to 4 
recurrences per year.2,3,12  Although there appears 
to be no ganglionic site preference for HSV-1 and 
HSV-2, evidence suggests that local host factors 
determine the recurrence of HSV-1 infections in 
the orolabial area and HSV-2 infections in the 
genital area.13

The ability of the HSV to establish latency in a 
host provides for a huge viral reservoir.  While in 

the past, infectivity was believed to be closely tied 
to clinical evidence of infection; viral reactivation, 
just like primary infections, does not always result 
in clinical disease.  It has been documented 
that at least 70% of the population shed HSV-1 
asymptomatically at least once a month and many 
individuals appear to shed the virus more than 6 
times a month, contributing to the dissemination 
of HSV-1.12  The mean duration of viral shedding 
was reported to be between 1 and 3 days, but 
viral shedding for periods longer than 3 days 
was observed in about 10% of the patients.  
Asymptomatic viral shedding is also advanced as 
a surrogate marker for the transmission of genital 
herpes.14

Clinical Manifestations of Herpetic 
Infections Relevant to Dentistry
Depending on the underlying health of the host, 
the outcome of HSV-1 and HSV-2 infections 
may range from asymptomatic (i.e., subclinical) 
infections to death (Table 2).

Primary herpetic gingivostomatitis
The most common initial presentation of HSV-1 
infection is primary herpetic gingivostomatitis 
(PHGS).2,3,7  The overwhelming majority of 
primary infections is asymptomatic or is so 
mild that it goes unnoticed.  In symptomatic 
patients, following an incubation period of 2-20 
days, prodromal non-pathognomonic signs and 
symptoms include fever, chills, malaise, irritability, 
headache, and anorexia.  The onset of the acute 
phase is abrupt and is usually characterized by 
pain, salivation, fetor oris, and sub-mandibular 

Figure 2a. Retrograde axoplasmic transport of the 
HSV following primary infection.

Figure 2b. Anterograde axoplasmic transport of the 
HSV following reactivation.
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and cervical lymphadenopathy.  Examination 
reveals inflammation of the marginal and attached 
gingivae characterized by erythema, edema, 
capillary proliferation (Figure 3a), and widespread 
vesicular eruptions affecting all oral tissues 
(vermilion and labial mucosa, tongue, buccal 
and vestibular mucosa, hard and soft palate, 
floor of the mouth, tonsillar and pharyngeal 
mucosa).  New vesicles continue to erupt for 
3 to 5 days, coalesce, rupture within 24 to 48 
hours, and produce shallow, painful, irregular 
erosions (Figure 3b).  Gradual healing, without 
scaring, occurs within 7 to 14 days.  PHGS in 
immunocompromised patients tends to be more 
severe, last longer, and may lead to systemic 
viremia.

Recurrent herpetic infections
As noted earlier, following primary infections at 
mucocutaneous sites, both HSV-1 and HSV-2 
enter sensory nerve endings and are transported 
via retrograde axonal transport to regional 
sensory ganglia where they establish latency in 

neuronal cell bodies.  Within neurons the virus 
exists in an immunologically shielded state until 
reactivation is triggered spontaneously or by 
a number of different stimuli, e.g., exposure 
to ultraviolet light, mechanical trauma, fever, 
dietary factors, and immunosuppression.  When 
reactivated, newly produced virions spread from 
the infected neurons by anterograde axoplasmic 
transport to mucocutaneous sites and cause 
recurrent herpetic infections.

Recurrent herpes labialis
The most common presentation of a recurrent 
herpetic infection in the head and neck area is 
recurrent herpes labialis (RHL).2,3,15  While the 
frequency of recurrence varies greatly among 
patients, the lesions tend to recur in a similar site 
in any given patient.  Constitutional symptoms 
are absent, but patients often experience a 
prodrome of paresthesia, tenderness, pain, 
burning sensation, tingling or itching at the site of 
recurrence, i.e., the lip vermilion or some other 
perioral site such as the skin or ala of the nose.  

Figures 3a and 3b. Primary herpetic gingivostomatitis in an immunocompetent patient.
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The onset of the acute phase is characterized by 
multiple small erythematous papules that rapidly 
become vesicular (Figure 4a).  The vesicles 
coalesce and rupture within 2 days to form 
characteristic crusting lesions (Figure 4b).  RHL 
in an otherwise healthy patient typically heals 
within 7 to 14 days.  In immunocompromised 
patients RHL tends to be more severe, last 
longer, may mimic primary infections, and may 
lead to systemic viremia.

Recurrent herpetic stomatitis
Outbreaks of recurrent herpetic stomatitis (RHS), 
in otherwise healthy individuals, have been 
attributed to traumatic triggers such as dental 
injections or thermal burns.2,3  The lesions occur 
on keratinized oral mucosa, i.e., the hard palate 
(Figure 5a) or gingivae (Figure 5b).  Typical 
features include a cluster of small vesicles, which 
rapidly break down into shallow, mildly painful 

erosions that persist for several days.  RHS in 
immunocompromised patients tends to be more 
severe, last longer, may mimic primary HSV 
infection, and may lead to systemic viremia.

Herpetic whitlow
Herpetic whitlow occurs as a consequence 
of either HSV-1 or HSV-2 inoculation into a 
finger.2,16,17  Following an incubation period of 2-20 
days, patients experience prodromal symptoms 
of intense pain and burning sensation; typically 
affecting the digital pulp space, nail folds, or 
lateral aspects of a finger.  The acute phase 
is characterized by swelling and erythema 
affecting the area of inoculation, followed by the 
development of clusters of vesicles.  At times, 
the pain may radiate up the arm, accompanied 
by fever, malaise, and axial lymphadenopathy.  
Complete resolution may take weeks.

Figures 4a and 4b. Recurrent herpes labialis in an immunocompetent patient.

Figures 5a and 5b.  Recurrent herpes stomatitis in immunocompetent patients.
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conditions should be considered in the differential 
diagnosis (Table 3).

While specific laboratory testing for HSV is rarely 
indicated or necessary in the outpatient oral 
healthcare setting, a number of tests are available 
when the clinical features are atypical, especially 
in immunocompromised patients (Table 4).3

Treatment
Palliative and supportive management of 
orolabial herpetic infections variably consists 
of controlling fever and pain, preventing 
dehydration, and shortening the duration of 
lesions.  Antiviral chemotherapy is available 
for the treatment of patients at increased risk 
of complications, i.e., for immunocompetent 
patients with severe primary or frequent recurrent 
infections and for immunocompromised patients.  
Evidence of extraoral HSV infection, especially 
in immunocompromised patients, mandates 
immediate medical consultation and/or referral.

HSV-1 and HSV-2 encode polymerases that 
replicate their own genomes (Figure 1).  Currently 
available antiviral drugs for the treatment of 
HSV-1 an HSV-2 infections, with the exception of 
foscarnet (Foscavir), are all nucleoside analogs 
that target viral polymerases (Table 5).23-33  
Nucleoside analogs mimic deoxyribonucleoside 
triphosphate, the natural substrate for DNA 
polymerases.  Once incorporated into the growing 
DNA chain, they terminate elongation and induce 
cell death (apoptosis).  Foscarnet (Foscavir) is a 

Herpetic keratoconjunctivitis
Herpetic infection affecting ocular structures may 
be due to both HSV-1 and HSV-2.  Most adult 
cases are likely the result of autoinoculation 
with HSV-infected saliva.2,18,19  The estimated 
prevalence of ocular HSV infection is 149/100,000 
people.20  Herpetic keratoconjunctivitis is 
associated with acute onset of pain, blurring 
of vision, characteristic dendritic lesions of the 
cornea, conjunctivitis, photophobia, lacrimation, 
and edema of the eyelid.  Latency may be 
established both in the trigeminal ganglia and 
the cornea.  Recurrent disease can cause 
opacification of the cornea and loss of vision.

Other herpetic infections
A less frequent site of primary and recurrent HSV 
infection is the skin (e.g., herpes gladiatorum, 
eczema herpeticum).2,21  A substantial number of 
erythema multiforme cases may also be related to 
a primary or recurrent herpetic infection.2,3  HSV is 
also the single most common cause of sporadic 
viral encephalitis.  HSV-1 infections are the most 
common cause of pediatric and adult encephalitis, 
while HSV-2 infections are the most common 
cause of neonatal encephalitis.22  HSV-1 has also 
been implicated in the etiology Bell’s palsy.3

Diagnosis
The diagnosis of both primary and recurrent 
herpetic infections is usually established by 
correlating history with the distribution and clinical 
presentation of lesions (i.e., thin-walled vesicles 
on an erythematous base), although numerous 
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possible aspiration of food because the agent may 
interfere with the pharyngeal phase of swallowing.  
In addition, topical lidocaine in pediatric patients 
has been associated with an increased risk of 
seizure.  Benzocaine, 20 percent, may be a better 
alternative in the management of the young and 
the debilitated when aspiration and the possibility 
of excessive systemic absorption are a concern.  
Benzocaine has a rapid onset and short duration 
of action, but virtually no systemic absorption 
occurs through the mucous membranes.  Elixir 
of diphenhydramine hydrochloride, 12.5 mg/5 ml, 
in combination with Maalox, is another option, 
especially in children.  Side effects and adverse 
reactions are not expected when the drug is 
used topically.  Because PHGS is associated 
with constitutional symptoms, the administration 
of acetaminophen may be indicated.  
Acetaminophen, an analgesic/antipyretic agent, 
provides adequate patient comfort without the risk 
of Reye syndrome associated with virally related 
febrile states and acetylsalicylic acid.

non-nucleoside DNA polymerase inhibitor, i.e., it 
selectively inhibits viral DNA polymerase.

Primary herpetic gingivostomatitis

Primary line of treatment

Dietary supplements
Patients with PHGS should be advised to rest, 
avoid smoking tobacco products and drinking 
alcoholic beverages, eat a soft balanced diet, and 
ensure an adequate intake of fluids, vitamins, 
and minerals.  Nutritional supplements such as 
Ensure Plus® and Carnation Instant Breakfast® 
are available.

Topical anesthetics, analgesics, and antipyretics
Rinsing with lidocaine viscous, 2 percent, before 
each meal, effectively reduces pain during eating.  
The agent spreads easily because of its high 
viscosity and low surface tension, and it adheres 
well to tissues.  Care should be taken to prevent 
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decreases healing time by about one day (Table 
5).25,26  Another study reported the resolution of 
typical lesions 31% faster following the application 
of penciclovir versus placebo and 28% faster 
resolution of pain.27  The systemic absorption of 
penciclovir after topical use is negligible.

Acyclovir
Acyclovir, 5% cream, has been shown in two 
parallel and independent trials to reduce the 
duration of RHL in immunocompetent patients by 
about half a day (Table 5).28  Despite widespread 
use of acyclovir, the emergence of resistant 
HSV strains in immunocompetent patients is 
uncommon.29  Almost all acyclovir-resistant HSV 
occurs in immunocompromised patients treated 
with the drug.

Valacyclovir
Oral Valacyclovir, a prodrug of acyclovir, has been 
shown to reduce pain and improved the time of 
healing by about one day compared to a placebo 
in patients with RHL.30  For episodic therapy, 
the prompt (at the first prodromal symptom) 
administration of oral valacyclovir appears to be 
sufficient (Table 5).  Adverse effects include GI 
disturbances, headache, rash, hallucinations, 
confusion, and nephrotoxicity.  HSV strains 
resistant to acyclovir are resistant to valacyclovir.

Famciclovir
Oral famciclovir, a prodrug of penciclovir, has 
been reported to reduce the healing time of RHL 
by about 2 day compared to a placebo (Table 5).31  
Adverse effects include headache, nausea, and 
vomiting.  HSV strains resistant to acyclovir are 
generally resistant to famciclovir.

Secondary line of therapy

Acyclovir - topical
Acyclovir, 5% ointment, appears to demonstrate 
limited efficacy in reducing the healing time of 
RHL affecting the immunocompetent patient.32  
However, it is still approved for use in managing 
RHL affecting the immunocompromised patient.

Acyclovir
Oral acyclovir is effective for the treatment of RHL 
in immunocompetent patients.23  For episodic 
therapy, the prompt (at the first prodromal 
symptom) administration of oral acyclovir appears 

Secondary line of treatment

Acyclovir
In cases of severe PHGS and in the management 
of immunocompromised patients (e.g., patients 
with AIDS, organ transplant recipients, and 
patients on chemotherapy) oral or parenteral 
acyclovir should be added to the primary line 
of treatment (Table 5).23  Systemic acyclovir 
accelerates the resolution of viral shedding and 
healing time, and reduces pain.  Acyclovir is 
generally well tolerated.  Common adverse effects 
include nausea, vomiting, and headaches.  IV 
and, rarely, oral acyclovir have been associated 
with tremors, hallucinations, seizures, and 
coma.  Intravenous infusion increases the risk 
of reversible renal toxicity.  This complication is 
most likely to occur with high-dose bolus infusion, 
dehydration, or preexisting renal disease.

Tertiary line of treatment

Foscarnet
Patients with severe PHGS and 
immunocompromised patients who cannot 
tolerate acyclovir or who fail to respond to 
acyclovir may respond to foscarnet (Table 5).23  
Adverse reactions include pronounced electrolyte 
imbalances, seizures, anemia, neutropenia, 
fever, nausea, vomiting, diarrhea, and headache.  
Reversible renal dysfunction is not uncommon, 
especially in patients with inadequate hydration. 

Recurrent herpes labialis

Primary line of treatment

Docosanol
Docosanol, 10% cream, is the first 
nonprescription over-the-counter antiviral 
drug approved for the treatment of RHL in 
immunocompetent patients.24  Treatment 
initiated within 12 hours of prodromal symptoms, 
decreases healing time by about half a day  
(Table 5).  Rash and pruritis at the site of 
application are common adverse effects.

Penciclovir
Penciclovir, 1% cream, appears to be helpful 
in the treatment of RHS in immunocompetent 
adults.  The recommended treatment regimen, 
starting with the first prodromal symptoms, 
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RHL.  Lysine hydrochloride, 1,000 mg, daily, may 
prevent recurrence during therapy.  A water-soluble 
bioflavonoid ascorbic acid complex (Peridin-C), 
600 mg, daily, may shorten the duration of pain 
and reduce vesiculation and disruption of the 
vesicular membrane.  Other agents marketed 
for the management of RHL contain a variety of 
ingredients such as menthol, camphor, emollients, 
and anesthetics (Table 6).  As the claims on the 
labels indicate, these agents may aid in relieving 
the symptoms of RHL, but do not have any antiviral 
activity and do not alter the course of the infection.

Strategies to Prevent Cross-infection in 
the Oral Healthcare Setting
The HSV presents an occupational hazard in the 
oral healthcare setting.35  Although it is the vesicular 
fluid that contains the most infectious inoculum and 
infectivity diminishes as the vesicles rupture, viral 
shedding continues from resolving herpetic lesions.  
Furthermore, at least 70% of the population shed 
HSV-1 asymptomatically at least once a month and 
many individuals appear to shed the virus more 
than 6 times a month, contributing to dissemination 
of HSV-1.12  It has also been documented that 
wearing gloves does not provide complete 
protection against the acquisition of infections 
caused by the HSV in healthcare settings.36  In 
such instances, pathogens presumably gain access 
to the caregiver’s hands via small defects in gloves 
or by contamination of the hands during or after 
glove removal.37-39  These reports and evidence that 
the HSV can survive for several hours in a variety 
of fluids, on dental charts, and on environmental 
surfaces further imply the possibility of HSV 
transmission in oral healthcare settings.35,40  A 
comprehensive review of the essential elements of 
an infection control/exposure control plan for the 
oral healthcare setting with emphasis on the HSV 
is presented elsewhere.41

to be sufficient (Table 5).  For patients who suffer 
frequent recurrences, typically defined as more 
than six episodes per year, chronic suppressive 
therapy with oral acyclovir may be effective.  
Patients who suffer from herpes simplex-
associated erythema multiforme may also benefit 
from acyclovir prophylaxis.

Tertiary line of therapy
As noted earlier, in immunocompromised 
patients, RHL tends to be more severe, last 
longer, may mimic primary infections, and may 
lead to systemic viremia.  Treatment of severe 
recurrent herpes labialis in immunocompromised 
patients may include oral acyclovir, valacyclovir, 
or famciclovir; or IV acyclovir and for acyclovir-
resistant infections, IV foscarnet (Table 5).23

Antiviral prophylaxis
Seropositive immunocompromised patients and 
immunocompetent patients who experience 
frequent recurrent herpetic infections (typically 
defined as more than six episodes per year) may 
benefit from the prophylactic administration of 
oral acyclovir or valacyclovir (Table 5).33  Some 
clinicians discontinue treatment for 1 to 2 months 
per year to assess the frequency of recurrences.  
Extensive sensitivity monitoring of HSV isolates 
confirmed a very low rate of acyclovir resistance 
among immunocompetent subjects (<0.5%), 
while the incidence of resistance among 
immunocompromised patients is about 5%.  It 
has also been documented that RHS associated 
with dental procedures can be prevented by 
valacyclovir prophylaxis (Table 5).34

Other agents
Sun screens (e.g., lip balms and lotions) with 
a sun protective factor (SPF) of at least 15 
may reduce the incidence of sun induced 
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controlling fever, dehydration, and pain and 
close monitoring for evidence of visceral viremia.  
Antiviral chemotherapy is available for patients 
at increased risk of complications.  Herpetic 
infections should be considered an occupational 
hazard in oral healthcare settings.

Conclusion
Orolabial herpetic infections are usually self-
limiting.  Their treatment should be primarily 
palliative and supportive directed toward 
controlling the signs and symptoms of the 
particular condition under consideration.  
Successful management consists primarily of 
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To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to www.dentalcare.com and find this course in the Continuing Education section.

Course Test Preview
1. All of the following statements are correct with respect to primary and recurrent 

mucocutaneous herpetic infections EXCEPT which one?  Primary and recurrent 
mucocutaneous herpetic infections are ____________.
a. caused by an RNA virus
b. caused by herpes simplex viruses type 1 (HSV-1) and HSV-2
c. transmitted from infected persons to others through direct contact with a lesion or infected body 

fluids, e.g., vesicular exudates, saliva, and genital fluids
d. HSV-1 is predominantly associated with orolabial infections.

2. All of the following statements are correct with respect to HSV-1 and HSV-2 EXCEPT which 
one?
a. Following primary infection at mucocutaneous sites, both HSV-1 and HSV-2 enter sensory nerve 

endings and are transmitted via retrograde axonal transport to regional sensory ganglia.
b. The most frequent site of latency for HSV-1 is the sacral ganglia.
c. Within neurons, the HSV exists in an immunologically shielded state until reactivation is 

triggered spontaneously or by a number of different stimuli.
d. When the HSV is reactivated, newly produced virions spread from infected neurons by 

anterograde axoplasmic transport to mucocutaneous sites causing recurrent infections.

3. All of the following statements are correct with respect to the ability of the HSV to establish 
latency and recurrent infections in a host EXCEPT which one?
a. The ability of the HSV to establish latency in a host provides for a huge viral reservoir.
b. Viral reactivation, just like primary infections, does not always results in clinical disease.
c. At least 70% of the population shed HSV-1 asymptomatically at least once a month and many 

individuals appear to shed the virus more than 6 times a month.
d. The mean duration of viral shedding was reported to be between 12 to 24 hours.

4. All of the following statements are correct with respect to primary herpetic gingivostomatitis 
EXCEPT which one?
a. In symptomatic patients, following an incubation period of 2 to 20 days, prodromal signs and 

symptoms include fever, chills, malaise, irritability, headaches, and anorexia.
b. The onset of the acute phase is abrupt and is usually characterized by inflammation of the 

marginal and attached gingivae and widespread vesicular eruption affecting all oral tissues.
c. New vesicles continue to erupt for 3 to 5 days, coalesce, rupture within 24 to 48 hours, and 

produce shallow, painful, irregular erosions.
d. Gradual healing, with scaring, occurs within 7 to 14 days.

5. All of the following statements are correct with respect to recurrent herpes labialis EXCEPT 
which one?
a. Lesions tend to recur in a similar site in any given patient, i.e., the lip vermilion.
b. Constitutional symptoms are absent, but patients often experience a prodrome of paresthesia, 

tenderness, pain, burning sensation, tingling or itching at the site of recurrence.
c. The onset of the acute phase is characterized by multiple, small, erythematous papules that 

rapidly become vesicular.
d. The vesicles coalesce and rupture within 7 to 14 days to form characteristic crusting lesions.
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6. All of the following statements are correct with respect to recurrent herpetic stomatitis 
EXCEPT which one?
a. Outbreaks, in otherwise healthy individuals, have been attributed to traumatic triggers such as 

dental injections or thermal burns.
b. The lesions occur on non-keratinized oral tissues, i.e., soft palate and labial/buccal/vestibular 

mucosa.
c. Typical features include a cluster of small vesicles which rapidly break down into shallow, mildly 

painful erosions that persist for several days.
d. In immunocompromised patients RHS tends to be more severe, last longer, may mimic primary 

infections, and may lead to systemic viremia.

7. Which of the following statements is correct with respect to herpetic whitlow?
a. It occurs as a consequence of either HSV-1 or HSV-2 inoculation into a finger.
b. Patients experience prodromal symptoms of intense pain and burning sensation; typically 

affecting the digital pulp space, nail folds, or lateral aspects of a finger.
c. The acute phase is characterized by swelling and erythema affecting the area of inoculation, 

followed by the development of clusters of vesicles.
d. All of the above.

8. Which of the following statements is correct with respect to herpetic keratoconjunctivitis?
a. Most adult cases are likely the result of autoinoculation with HSV-infected saliva.
b. Associated with acute onset of pain, blurring of vision, characteristic dendritic lesions of the 

cornea, conjunctivitis, photophobia, lacrimation, and edema of the eyelid.
c. Recurrent disease can cause opacification of the cornea and loss of vision.
d. All of the above.

9. While the diagnosis of both primary and recurrent herpetic infections is usually established 
by correlating history with the distribution, and clinical presentation of lesions; specific 
laboratory test for HSV are available when the clinical features are atypical, especially in 
immunocompromised patients.
a. True
b. False

10.    A rapid and inexpensive diagnostic aid (accurate in <77% of cases and cannot distinguish 
between HSV types) that could be performed in the dental office is ____________.
a. a viral culture
b. a Tzanck test
c. serology
d. polymerase chain reaction (PCR)

11. The treatment of PHGS may include all of the following EXCEPT which one?
a. Dietary supplements.
b. Topical anesthetics, analgesics, and antipyretics.
c. A topical antiviral agent.
d. Oral or parenteral acyclovir; alternatively, foscarnet.

12. Primary line of treatment of RHL may include any of the following EXCEPT which one?
a. Docosanol, 10% cream.
b. Penciclovir, 1% cream.
c. Acyclovir, 5% cream.
d. Oral acyclovir, valacyclovir, or famciclovir.
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13. All of the following statements are correct with respect to the management of seropositive 
immunocompromised patients and immunocompromised patients who experience frequent 
recurrent herpetic infections EXCEPT which one?
a. Frequent episodes are typically defined as more than 12 episodes per year.
b. Such patients may benefit from the prophylactic administration of oral acyclovir or valacyclovir.
c. Extensive sensitivity monitoring of HSV isolates confirmed a very low rate of acyclovir 

resistance among immunocompetent subject (<0.5%).
d. The incidence of acyclovir resistance among immunocompromised patients is about 5%.

14. Many agents marketed for the management of RHL contain a variety of ingredients such as 
menthol, camphor, emollients, and anesthetics; while these agents may aid in relieving the 
symptoms of RHL, they do not have any antiviral activity.
a. True
b. False

15. Which of the following statements is correct with respect to the potential transmission of 
HSV in oral healthcare settings?
a. At least 70% of the population shed HSV-1 asymptomatically at least once a month and many 

individuals appear to shed the virus more than 6 times a month, contributing to dissemination of 
HSV-1.

b. Wearing gloves does not provide complete protection against the acquisition of infections 
caused by the HSV in healthcare setting.

c. The HSV can survive for several hours in a variety of fluids, on dental charts. And on 
environmental surfaces in oral healthcare settings.

d. All of the above.



16

Crest® + Oral-B®
 at dentalcare.com

References
1. Hicks ML, Terezhalmy GT. Herpesvirus hominis type 1: a summary of structure, composition, growth 

cycle, and cytopathogenic effects. Oral Surg Oral Med Oral Pathol. 1979 Oct;48(4):311-8.
2. Kolokotronis A, Doumas S. Herpes simplex virus infection, with particular reference to the progression 

and complications of primary herpetic gingivostomatitis. Clin Microbiol Infect. 2006 Mar;12(3):202-11.
3. Arduino PG, Porter SR. Herpes Simplex Virus Type 1 infection: overview on relevant clinico-

pathological features. J Oral Pathol Med. 2008 Feb;37(2):107-21.
4. Wheeler CE Jr. The herpes simplex problem. J Am Acad Dermatol. 1988 Jan;18(1 Pt 2):163-8.
5. Xu F, Schillinger JA, Sternberg MR, Johnson RE, et al. Seroprevalence and coinfection with 

herpes simplex virus type 1 and type 2 in the United States, 1988-1994. J Infect Dis. 2002 Apr 
15;185(8):1019-24.

6. Lafferty WE. The changing epidemiology of HSV-1 and HSV-2 and implications for serological testing. 
Herpes. 2002 Jul;9(2):51-5.

7. Tovaru S, Parlatescu I, Tovaru M, Cionca L. Primary herpetic gingivostomatitis in children and adults. 
Quintessence Int. 2009 Feb;40(2):119-24.

8. Xu F, Sternberg MR, Kottiri BJ, McQuillan GM, et al. Trends in herpes simplex virus type 1 and type 2 
seroprevalence in the United States. JAMA. 2006 Aug 23;296(8):964-73.

9. Gutierrez KM. Rethinking herpes simplex virus infections in children and adolescents. J Pediatr 2007 
Oct: 151(4):336-338.

10. Roberts CM, Pfister JR, Spear SJ. Increasing proportion of herpes simplex virus type 1 as a cause of 
genital herpes infection in college students. Sex Transm Dis. 2003 Oct;30(10):797-800.

11. Quinn JP, Dalziel RG, Nash AA. Herpes virus latency in sensory ganglia--a comparison with 
endogenous neuronal gene expression. Prog Neurobiol. 2000 Feb;60(2):167-79.

12. Miller CS, Danaher RJ. Asymptomatic shedding of herpes simplex virus (HSV) in the oral cavity. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod. 2008 Jan;105(1):43-50.

13. Obara Y, Furuta Y, Takasu T, et al. Distribution of herpes simplex virus types 1 and 2 genomes in 
human spinal ganglia studied by PCR and in situ hybridization. J Med Virol. 1997 Jun;52(2):136-42.

14. Sacks SL, Griffiths PD, Corey L, Cohen C, et al. Introduction: Is viral shedding a surrogate marker for 
transmission of genital herpes? Antiviral Res. 2004 Aug;63 Suppl 1:S3-9.

15. Christie SN, McCaughey C, Marley JJ, Coyle PV, Scott DA, Lamey PJ. Recrudescent herpes simplex 
infection mimicking primary herpetic gingivostomatitis. J Oral Pathol Med. 1998 Jan;27(1):8-10.

16. Wu IB, Schwartz RA. Herpetic whitlow. Cutis. 2007 Mar;79(3):193-6.
17. Robayna MG, Herranz P, Rubio FA, Peña P, et al. Destructive herpetic whitlow in AIDS: report of 

three cases. Br J Dermatol. 1997 Nov;137(5):812-5.
18. Kaye S, Choudhary A. Herpes simplex keratitis. Prog Retin Eye Res. 2006 Jul;25(4):355-80.
19. Pepose JS, Keadle TL, Morrison LA. Ocular herpes simplex: changing epidemiology, emerging 

disease patterns, and the potential of vaccine prevention and therapy. Am J Ophthalmol. 2006 
Mar;141(3):547-557.

20. Liesegang TJ. Herpes simplex virus epidemiology and ocular importance. Cornea. 2001 Jan;20(1): 
1-13.

21. Terezhalmy GT, Tyler MT, Ross GR. Eczema herpeticum: atopic dermatitis complicated by primary 
herpetic gingivostomatitis. Oral Surg Oral Med Oral Pathol. 1979 Dec;48(6):513-6.

22. Bale JF Jr. Viral encephalitis. Med Clin North Am. 1993 Jan;77(1):25-42.
23. Abramowicz M, ed. Drugs for non-HIV viral infections. Treat Guidel Med Lett. 2007 Jul;5(59):59-70.
24. Sacks SL, Thisted RA, Jones TM, Barbarash RA, Mikolich DJ, Ruoff GE, Jorizzo JL, Gunnill LB, 

Katz DH, Khalil MH, Morrow PR, Yakatan GJ, Pope LE, Berg JE; Docosanol 10% Cream Study 
Group. Clinical efficacy of topical docosanol 10% cream for herpes simplex labialis: A multicenter, 
randomized, placebo-controlled trial. J Am Acad Dermatol. 2001 Aug;45(2):222-30.

25. Spruance SL, Rea TL, Thoming C, Tucker R, Saltzman R, Boon R. Penciclovir cream for the 
treatment of herpes simplex labialis. A randomized, multicenter, double-blind, placebo-controlled trial. 
Topical Penciclovir Collaborative Study Group. JAMA. 1997 May 7;277(17):1374-9.



17

Crest® + Oral-B®
 at dentalcare.com

26. Boon R, Goodman JJ, Martinez J, Marks GL, Gamble M, Welch C. Penciclovir cream for the 
treatment of sunlight-induced herpes simplex labialis: a randomized, double-blind, placebo-controlled 
trial. Penciclovir Cream Herpes Labialis Study Group. Clin Ther. 2000 Jan;22(1):76-90.

27. Raborn GW, Martel AY, Lassonde M, Lewis MA, Boon R, Spruance SL; Worldwide Topical 
Penciclovir Collaborative Study Group. Effective treatment of herpes simplex labialis with penciclovir 
cream: combined results of two trials. J Am Dent Assoc. 2002 Mar;133(3):303-9.

28. Spruance SL, Nett R, Marbury T, Wolff R, Johnson J, Spaulding T. Acyclovir cream for treatment 
of herpes simplex labialis: results of two randomized, double-blind, vehicle-controlled, multicenter 
clinical trials. Antimicrob Agents Chemother. 2002 Jul;46(7):2238-43.

29. Malvy D, Treilhaud M, Bouée S, Crochard A, Vallée D, El Hasnaoui A, Aymard M; RESSAC Study 
Group. A retrospective, case-control study of acyclovir resistance in herpes simplex virus. Clin Infect 
Dis. 2005 Aug 1;41(3):320-6.

30. Spruance SL, Jones TM, Blatter MM, Vargas-Cortes M, et al. High-dose, short-duration, early 
valacyclovir therapy for episodic treatment of cold sores: results of two randomized, placebo-
controlled, multicenter studies. Antimicrob Agents Chemother. 2003 Mar;47(3):1072-80.

31. Spruance SL, Bodsworth N, Resnick H, Conant M, et al. Single-dose, patient-initiated famciclovir: 
a randomized, double-blind, placebo-controlled trial for episodic treatment of herpes labialis. J Am 
Acad Dermatol. 2006 Jul;55(1):47-53.

32. Woo SB, Challacombe SJ. Management of recurrent oral herpes simplex infections. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod. 2007 Mar;103 Suppl:S12.e1-18.

33. Tyring SK, Baker D, Snowden W. Valacyclovir for herpes simplex virus infection: long-term safety 
and sustained efficacy after 20 years' experience with acyclovir. J Infect Dis. 2002 Oct 15;186 Suppl 
1:S40-6.

34. Miller CS, Cunningham LL, Lindroth JE, Avdiushko SA. The efficacy of valacyclovir in preventing 
recurrent herpes simplex virus infections associated with dental procedures. J Am Dent Assoc. 2004 
Sep;135(9):1311-8.

35. Lewis MA. Herpes simplex virus: an occupational hazard in dentistry. Int Dent J. 2004 Apr;54(2): 
103-11.

36. Kotilainen HR, Brinker JP, Avato JL, Gantz NM. Latex and vinyl examination gloves. Quality control 
procedures and implications for health care workers. Arch Intern Med. 1989 Dec;149(12):2749-53.

37. Olsen RJ, Lynch P, Coyle MB, Cummings J, Bokete T, Stamm WE. Examination gloves as barriers 
to hand contamination in clinical practice. JAMA. 1993 Jul 21;270(3):350-3.

38. Tenorio AR, Badri SM, Sahgal NB, Hota B, et al. Effectiveness of gloves in the prevention of hand 
carriage of vancomycin-resistant enterococcus species by health care workers after patient care. 
Clin Infect Dis. 2001 Mar 1;32(5):826-9.

39. Doebbeling BN, Pfaller MA, Houston AK, Wenzel RP. Removal of nosocomial pathogens from the 
contaminated glove. Implications for glove reuse and handwashing. Ann Intern Med. 1988 Sep 
1;109(5):394-8.

40. Manzella JP, McConville JH, Valenti W, Menegus MA, Swierkosz EM, Arens M. An outbreak 
of herpes simplex virus type I gingivostomatitis in a dental hygiene practice. JAMA. 1984 Oct 
19;252(15):2019-22.

41. Huber MA and Terézhalmy GT. HSV and VZV: Infection Control/Exposure Control Issues for Oral 
Healthcare Workers. CE course at dentalcare.com.



18

Crest® + Oral-B®
 at dentalcare.com

About the Authors

Vidya Sankar, DMD, MHS
Dr. Sankar received her DMD from the University of Medicine and Dentistry of New 
Jersey in 1994.  She did a one year General Practice Residency from 1994-1995 
and stayed on an additional year as Staff Dentist in the Infectious Disease Clinic at 
UMDNJ.  After a few years of private practice, Dr. Sankar earned her Certificate in 
Oral Medicine from the National Institutes of Health (NIH)/ National Institute of Dental 
and Craniofacial Research (NIDCR), Bethesda, Maryland in 2001.  She is certified 
by the American Board of Oral Medicine.  During her 6 years at NIDCR, she was 
a recipient of the Sjogren’s Syndrome Foundation Fellowship, was involved with 

several clinical trials and investigations at the Sjogren’s Syndrome Clinic.  She received her Masters 
in Health Science degree from Duke University in 2001.  Dr. Sankar is currently the Director of the 
Tertiary Care Oral Medicine Clinic here at the Dental school and has had professional affiliations with 
the American Academy of Oral Medicine, the American Board of Oral Medicine, the American Dental 
Association, the Organization for Safety and Asepsis Procedures and the American Academy of Dental 
Research.

Division of Oral Medicine
Department of Dental Diagnostic Science
The University of Texas Health Science Center at San Antonio, Dental School
e-mail: sankarv@uthscsa.edu 

Géza T. Terézhalmy, DDS, MA
Professor and Dean Emeritus, School of Dental Medicine, Case Western Reserve 
University, Cleveland, Ohio.  Dr. Terézhalmy lives in San Antonio, Texas.

e-mail:  TEREZHALMY@uthscsa.edu


