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Abstract

Many viruses affecting the US population have intra- and extraoral manifes-
tations; this is especially true of the herpes family of viruses. This course is
an evidence-based presentation of the human herpesvirus (HHV) infections
that produce symptoms in and around the oral cavity. Treatment options
and therapies for alleviating discomfort from oral lesions will be discussed
as well as potential conditions/lesions to be included in the differential diag-
nosis. Dental professionals play a major role in assisting with diagnosis of
HHYV infections.

Educational objectives

Upon completion of the course, participants will be able to:

1. Describe the pathogenesis of human herpesvirus (HHV) infections
affecting the oral cavity and head/neck region

2. Identify oral lesions associated with HHV infections

3. Discuss treatment options and palliative procedures for alleviating
symptoms of HHV infections

4. Explain the hygienist’s role in assisting the dentist with diagnosis of
HHYV infections
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Introduction

Viruses are obligate parasites, completely
dependent upon their hosts for survival
and reproduction. They are the simplest
and smallest microorganisms that infect
humans and must infect a living cell to
reproduce. Although viruses share sev-
eral features with living organisms, such
as the presence of genetic material, deoxy-
ribonucleic acid (DNA) or ribonucleic acid
(RNA), they are not considered to be alive.
Virus structure includes either DNA or
RNA, which is surrounded by a protein
coat also known as the capsid or enve-
lope.' These two structures are called the
nucleocapsid or core (virion) of the virus,
which is responsible for causing infection.
Unlike cells, which contain all of the struc-
tures needed for growth and reproduction
(organelles), viruses are composed of only
an outer coat (capsid), the genome, and in
some cases, a few enzymes. Together these
make up the virion, or virus particle.”

To be able to enter a cell, the virus must
find a cell with a surface receptor spe-
cific for that particular virus. The match-
ing of a virus with a specific cell type is
termed “tropism.” When a match occurs,
the virion penetrates the cell wall and
enters the cytoplasm. It sheds its envelope,
disintegrates, and DNA viruses enter the
nucleus, fusing to the host’'s DNA, while
RNA viruses typically stay in the cyto-
plasm.! Retroviruses are an exception in
that they use the host’s DNA to replicate
their RNA genome.?

Viruses are primarily classified by their
phenotypic characteristics such as mor-
phology, type of nucleic acid, mode of rep-
lication, host organisms, and the type of
disease they cause. Ultimately, all viruses
alter the metabolic and protein synthesis
pathways of the host to serve their own
needs, causing death to the host cell and
allowingreplicated viruses to infect cells
of adjacent tissue. Some viruses have the
ability to enter a stage oflatency.’ Latency
occurs when the virus has entered a host
cell, yet there are no detectable clinical
lesions or antigens. This is an impor-
tant aspect of some viruses, as latency
appears to play a role in carcinogenesis
as the persistence among select viruses.
Ashighlighted in this course, the human
herpesviruses all share a characteristic
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ability to remain latent within the body
over long periods of time, remaining with
the individual for life.>**

Human herpesviruses
The term “herpes” comes from the ancient
Greek word meaning “to creep or crawl,”
which suggests the tendency for spread-
ing, latency, or recurrent infection. There
are more than 100 known herpesviruses
with eight affecting humans, known col-
lectively as the family Herpetoviridae.®
They are double-stranded DNA viruses
numbering 1-8 and consist of herpes
simplex virus types 1 and 2 (HSV1 or
HHV-1, HSV2 or HHV-2), varicella-zoster
virus (VZV or HHV-3), Epstein-Barr virus
(EBV or HHV-4), cytomegalovirus (CMV
or HHV-5), and human herpesviruses 6,
7, and 8 (HHV-6, HHV-7, HHV-8).
Herpes simplex viruses and varicella
zoster viruses are all neurotropic whereas
the remaining “family members,” EBV,
CMYV, and HHV 6, 7, and 8, are consid-
ered lymphotropic.*® Allhuman herpesvi-
ruses can enter and replicate in epithelial
cells. In addition, some herpesviruses
have oncogenic potential. Dental prac-
titioners will primarily encounter oral
manifestations of HSV-1, VZV, and EBV
infection; therefore, this article concen-
trates on those three members of the her-
pes family.*®

Herpes simplex virus type 1

Approximately 75%-90% of the popula-
tion is or will be infected with the ubiqui-
tous herpes simplex virus type 1 (HSV-1)
It enters the body through breaks in the
skin and mucous membranes, with an
incubation period of one to 26 days.® Pri-
mary infection is usually in childhood or
adolescence and most commonly subclini-
cal, or producing only mild symptoms.
A small percentage of the population
infected with HSV-1 will experience a
clinical infection with significant symp-
toms known as acute primary herpetic
gingivostomatitis.' In the acute form, the
infected person will present with mul-
tiple shallow intraoral ulcers on both
keratinized and moveable mucosa with
variable pain. Lesions begin as vesicles
but immediately rupture, forming shal-
low ulcers."** As the name implies, most

cases will present with significant gingi-
vitis. Vesicles may also be present on the
lips and/or periorally. In both mild and
severe cases, persons experience fever
and lymphadenopathy lasting two to 20
days. They may even experience myal-
gia and malaise with discomfort during
eating and swallowing food. Treatment
for acute HSV-1 is mostly palliative in
nature, including analgesics, antipyret-
ics, and other supportive therapies.***!
After diagnosis by the dentist, hygienists
can recommend over-the-counter (OTC)
products, whereas any prescription rem-
edy must be prescribed by the dentist.

Upon entering the body, HSV-1 infects
the peripheral nerves and migrates to a
regional ganglion where it remains latent
and undetected by the immune system
and protected from therapeutic agents.'"
It remains in the latent phase for the life of
the individual unless reactivated.*'* Reac-
tivation results in migration along the
nerve axon to surface epithelial cells and
can be triggered by a number of factors
including stress, illness, trauma, cold, sun-
light, menstrual cycle, and/or any other
factors that may suppress the immune
system.""'? The lay term “cold sore” was
the result of herpetic lesions following an
upper respiratory infection. Most reac-
tivation of HSV-1, or recurrent HSV-1,
includes migration to the lip or perioral
region, resulting in formation of multiple
vesicles that typically begin at the vermil-
ion border and spread either onto the lip
or perioral skin.'® Recurrent outbreaks
affecting thelips is known as herpeslabia-
lis, easily identified by dental profession-
als. Vesicle formation is preceded by a
prodromal stage of tingling, itching, or
feeling of fullness in the area where lesions
will appear.**!! Lesions remain three to 10
days, eventually rupturing and/or crust-
ing before resolving.****

Not nearly as common as recurrent
herpes labialis are recurrent intraoral
HSV-1lesions.”** Unlike herpes labialis,
the vesicular stage is rarely visualized
intraorally. Patients present with multi-
ple punctate red and shallow ulcerations
as the epithelium covering the vesicle
immediately ruptures, forming a cluster
of small ulcerations that over the course
of a few days will often coalesce, forming
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one large ulcerative lesion.” In most cases,
the lesions will appear only on keratinized
or bound-to-bone tissue, which includes
the hard palate and attached gingiva®**
(figure 1). Pain and duration of lesions
vary, but typically are similar to those of
herpeslabialis. The most common area is
on the palatal slope of the attached gin-
givanear the junction of the attached gin-
giva and hard palate, the region of the
greater palatine foramen.***

Those affected by recurrent herpes
lesions may report myriad “treatment”
modalities. There are multiple OTC
products for providing relief from HSV-1
lesions with varying efficacy claims by
the manufacturers. Patients may try mul-
tiple products before seeking prescription
therapies. The only FDA-approved OTC
medicament is docosonal, a long-chain
alcohol, applied topically." Patients may
swear by additional OTC products and
homeopathic regimens as being effica-
cious for their extra- and intraoral her-
petic lesions. Though evidence is limited,
many patients report effectiveness of
OTC rinses, green tea extract products,
medical grade kanuka honey, L-lysine,
vitamin C supplements, and home rem-
edy type topical medicaments."**’

Prescription options include the anti-
viral topical medicaments acyclovir and
penciclovir.®*® Topical penciclovir has
been shown to be most effective, followed
by acyclovir and docosanol.*** Systemic
acyclovir, valacyclovir, and famciclovir
may be prescribed as well.** Both topi-
cal and systemic prescription medica-
tions are most effective if begun during
the prodromal phase of the outbreak.*!

Before gloves were worn routinely by
dental professionals, many experienced
primary or secondary HSV infection of
the fingers known as herpetic whitlow.>*#*
Infection from oral lesions of patients were
the result of the virus penetrating minor
breaks in the skin. Self-inoculation is a
possibility with both herpetic whitlow as
well as ocular herpes infections.*!® Care
must be taken by patients with herpetic
lesions against autoinoculation. Dental
professionals can discourage patients
from digitally manipulating oral lesions
as well as from rubbing their eyes during
a herpetic episode.
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Herpes simplex type two (HSV-2) is
similar structurally to HSV-1 and is con-
sidered a sexually transmitted disease,
affecting the genital region."**'* It behaves
like HSV-1 in that it remains latent after
primary infection and produces similar
lesions with recurrent episodes.*” Most
oral herpetic lesions are due to HSV-1;
however, a very small percentage may be
caused by HSV-2 as a result of oral-geni-
tal contact. The lesions caused by the two
viruses appear the same clinically. The
primary difference in the two viruses is
the oncogenic potential of HSV-2.* Pre-
scription antiviral medication is the treat-
ment of choice.

Diagnosis of most herpetic infections,
both primary and recurrent, is made from
clinical findings alone; however, if labo-
ratory confirmation is required, the most
common sampling methods for diagno-
sis are the cytological smear and tis-
sue biopsy.*?

Differential diagnosis

When diagnosing herpes simplex lesions,
the dental professional must be cogni-
zant of similar-appearing lesions. For
the uncommon acute primary herpetic
gingivostomatitis, other conditions can
have comparable clinical appearances.
The intraoral lesions of Coxsackievirus
infections (hand, foot, and mouth) and
herpangina can appear very similar to
those of primary HSV-1. Coxsackie infec-
tions are more common in children than
primary herpes infections.”” The intraoral
lesions of Coxsackie infections can be very
similar to herpesviruses, but there are
typicallylesions on the hands and feet as

FIGURE 1. Intraoral herpetic lesion
demonstrating ulcer coalescence

well."* The characteristic gingivitis seen
in acute primary herpetic gingivostoma-
titis can help differentiate from Coxsackie
infections as well.*® Herpangina lesions
are similar to primary HSV-1, but they
tend to be in the posterior palatal and ton-
sillar pillar areas rather than throughout
the oral cavity, and there are no lesions on
hands and feet.

When differentiating between recur-
rent intraoral herpes simplex lesions and
aphthous ulcers, location of the lesions is
key. Though coalescing herpetic lesions
(figure 1) may appear clinically similar
to aphthae, they will be on keratinized
tissue, and aphthous ulcers are almost
always on nonkeratinized (non-bound-
to-bone) or mucosal tissue. This includes
a much greater surface area than kera-
tinized or bound-to-bone tissue; the soft
palate, tonsillar pillars, labial and buccal
mucosa, ventral tongue, and floor of the
mouth are all considered mucosal tissue.
Etiology and treatment options are dif-
ferent for aphthous ulcers as illustrated
in Table 1.*

Varicella-zoster virus

The varicella-zoster virus (VZV) is a mem-
ber of the herpes family and shares many
features with HSV.%*? The primary infec-
tion manifests as the childhood disease
known as varicella or chicken pox, fol-
lowed by a latency period and the poten-
tial recurrent manifestation as herpes
zoster or shingles."**"** Ninety percent of
adults have been exposed and harbor the
latent form. VZV infection differs from
that of HSV in that the mode of contact is
inhalation of droplets that enter through
the respiratory system, replicating there
before spreading via the bloodstream.***
The virus is believed to infect the dorsal
root ganglia and remains latent until reac-
tivated.®*** Primary infection is highly
contagious, producing epithelial vesi-
culo-pustular lesions in varying degrees
on the skin and mucous membranes.***
Systemic symptoms may include mal-
aise, fever, pharyngitis, and rhinitis.*
Oral lesions as well as lesions along the
remaining gastrointestinal tract may be
present, the latter resulting in gastro-
intestinal symptoms. Oral vesicles rup-
ture spontaneously, appearing similar

DentalAcademyofCE.com
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Table 1

Recurrent intraoral herpes simplex

Recurrent aphthous stomatitis

Herpes

Aphthous

Etiology: viral

Etiology: immune mediated

Intraoral lesion on
keratinized tissue

Intraoral lesion on
nonkeratinized tissue

Intraoral lesion begins as a vesicle

Intraoral lesion begins as an ulcer

Lay term: fever blister/cold sore

Lay term: canker sore

Prescription TX: antiviral medications
acyclovir, penciclovir, valacyclovir

to aphthous ulcers, and are not particu-
larly painful .’ Skin lesions may continue
to appear for approximately one week,
be highly pruritic, and heal with scar-
ringif they become secondarily infected.’
Treatment before vaccines became avail-
able was primarily symptomatic.?? In the
prevaccine era, chicken pox was a very
common exanthematous disease of child-
hood, but since vaccine development, inci-
dence has been reduced by greater than
90%.** Breakthrough infections have been
reported. Diagnosis is achieved primarily
from clinical presentation but can be con-
firmed with additional laboratory tests
prescribed by the dentist or upon referral

by the primary care provider.”*!

Prescription TX: corticosteroids
triameinolone acetonide,
fluocinonide, betamethasone
dipropionate

Reactivation occurs in 10%-20% of the
population, primarily among the elderly
orimmunocompromised, with the resul-
tant lesions of zoster, or shingles.**!0* A
painful, unilateral vesicular rash appears
on the skin and follows the distribution of
the affected peripheral nerves in varying
severity (figure 2).%! Intraoral lesions
may also be present, appearing clinically
as unilateral fragile vesicles spontane-
ously producing oral ulcerations. Lesions
produce pain on both skin and mucous
membranes. Before eruption of vesicles,
patients may experience pain and/or par-
esthesiain the affected area and may con-
tinue to experience pain after the lesions
have healed (postherpetic neuralgia).”'**

_

FIGURE 2. Unilateral skin lesions of herpes zoster (shingles)
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Treatment consists of systemic antiviral
medications such as acyclovir, valacyclo-
vir, and famciclovir, beginning as early
in the course of the disease as possible
for best results.®*!*?? Other supportive
therapies include antipruritics, antipyret-
ics, and analgesics.® Care must be taken
to avoid secondary infection of skin and
mucosal lesions. For relief of oral lesions, a
rinse can be compounded by a pharmacy
and may include an antibiotic, antihista-
mine, antifungal, steroid, local anesthetic,
and/or an antacid to enhance coating of
the ingredients in the mouth.*

A herpes zoster vaccine is available,
administered in two doses, and recom-
mended primarily for healthy adults age
50 and older, even if a person does not
recall having had chicken pox.*** The only
vaccine currently available in the US has
been shown to be 90% effective at pre-
venting shingles as well as the painful
complication of postherpetic neuralgia.

Epstein-Barr virus

Another ubiquitous virus, Epstein-Barr
virus (HHV-4), is harbored by most
(70%-95%) of the adult population.**>*
It is primarily transmitted via the saliva
but may be transmitted sexually as
well.?¢?7 Epstein-Barr virus (EBV) has
tropism for B-lymphocytes and epithe-
lial cells with a structure similar to HSV
and VZV.*** Infection during childhood
typically results in mild illness; however,
among adolescents and young adults it
results commonly in infectious mono-
nucleosis.! Symptoms of mononucleo-
sis include lymphadenopathy, malaise,
pharyngitis, fatigue, fever, thrombocyto-
penia, and splenomegaly. Intraoral symp-
toms include hyperplastic tonsils and
palatal petechiae.'**** Laboratory tests
confirm diagnosis. Treatment consists of
palliative measures and rest. Symptoms
may persist for weeks, and care should
be taken to not overexert, risking splenic
damage and/or rupture.**

Epstein-Barr virus has also been impli-
cated in hairy leukoplakia, an intraoral
lesion presenting as an opportunistic
infection primarily in HIV-positive indi-
viduals.*****" The presence of EBV in
hairy leukoplakia as well as the normal
epithelium of patients with AIDS has been
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confirmed.*® Linear, corrugated, white
hyperkeratotic lesions appear bilaterally
on the tongue and cannot be scraped
off.?” They may eventually spread onto
the dorsal or lingual surfaces. In HIV-
positive individuals, it may be among the
first signs of infection and immunosup-
pression, thus an important condition to
identify for patients.” Dental profession-
als may be the first to discover potential
HIVinfection. Hairyleukoplakia may also
present in severely immunocompromised
individuals such as transplant recipients
who are on large doses of immunosup-
pressant drugs.”” No specific treatment
is indicated for hairy leukoplakia.

Other conditions to consider in the
differential diagnosis of hairy leukopla-
kia can include frictional hyperkeratosis
(tongue chewing), contact stomatitis from
cinnamon or other agents, lichen planus,
benign migratory glossitis, and hyper-
plastic candidiasis.”” It is incumbent on
the dental professional to do a thorough
health history to determine the actual
cause of the lesions for appropriate refer-
ral and follow-up.

Othersignificant manifestations of EBV
infection include Burkitt’s lymphoma and
nasopharyngeal carcinoma.**** Named
after the British surgeon Denis Burkitt,
Burkitt’s lymphoma is a form of non-
Hodgkin’s lymphoma starting inimmune
cells, the B lymphocytes. It affects the jaws
of children, primarily boys, and is endemic
in Africa. The maxilla is affected more
than the mandible. Rapid tumor growth
causes visible enlargement of the affected
area and is rapidly fatal if left untreated.
Intensive chemotherapy can achieve long-
term survival in more than half of those
with Burkitt’s lymphoma. It is rare in the
United States.*®

Nasopharyngeal carcinoma is a can-
cer that occurs in the nasopharynx. It
can be difficult to detect early on as the
nasopharynxis not easily examined and
the symptoms are similar to other com-
mon conditions such as nasal congestion.
Affecting only one in 100,000 Americans,
it is more common in adult males. Along
with Epstein-Barr virus infection, addi-
tional risk factors include tobacco and
alcohol use, vitamin C-deficient diets,
and other environmental carcinogens.
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Treatment includes radiotherapy, chemo-
therapy, or both. Nasopharyngeal carci-
noma and Burkitt's lymphoma are both
rare in the United States.’

Herpesviruses and

periodontal disease

Of particular interest to the dental pro-
fessional is the recent research examin-
ing the relationship between HSV-1 and
periodontal disease. It has been suggested
that the presence of herpesviruses in gin-
gival crevicular fluid (GCF) and subgingi-
val plaque in periodontally diseased sites
gives credence to a viral role in the dis-
ease. Markers of herpesvirus activation
have also been exhibited in the GCF from
periodontal lesions.”

Progressive severe periodontitis has
been shown to be closely linked to a
synergistic effect between herpesvi-
ruses and periodontal bacteria. Active
herpesvirus infections can impede the
humoral immune response and stimu-
late upgrowth of periodontopathic bac-
teria. In turn, major pathogenic bacteria
may induce latent herpesviruses to reac-
tivate. This synergism may exacerbate
periodontal breakdown. A proposed anti-
infective therapy of antivirals, antibiotics,
antiseptics, and conventional scaling and
root planing procedures has been pro-
posed. Additional research is warranted
in this area.***

Conclusion

A working knowledge of the human her-
pesviruses, specifically those affecting
the oral cavity, is essential for dental
professionals. As dentists and hygienists
become more involved in interdisciplin-
ary care of patients, we must rise to the
top as those in health care most knowl-
edgeable about the conditions, thus the
most appropriate providers to diagnose
and treat oral lesions resulting from the
various herpesviruses.
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QUESTION

. The smallest and simplest

microorganisms to affect humans are:
A. Bacteria

B. Viruses

C. Protozoa

D. Spirochetes

. The matching of a virus with a

specific cell type is termed:
A. Tropism

B. Integration

C. Endocytosis

D. Replication

5. When the initial infection of HSV-1
produces symptoms of fever, malaise,
and generalized oral ulcerations and
gingivitis, the condition is termed:

A. Herpes labialis

B. Acute primary herpetic gingivostomatitis
C. Herpetic aphthous stomatitis

D. Herpangina

6. Which of the following is true regarding
recurrent intraoral herpes?

A. Occurs on movable, mucosal linings
B. Frequently seen on the ventral tongue

8. The following viral infection should be
considered in the differential diagnosis of
acute primary herpetic gingivostomatitis
based on intraoral findings:

A. Coxsackie virus infection

B. Human papillomavirus infection
C. Paramyxovirus infection

D. Epstein-Barr virus infection

9. Which of the following viral
infections is most commonly
characterized by intraoral lesions
in those who are HIV positive?

C. Also termed herpetiform aphthous A. CMV

3. All of the following are used to D. Commonly occurs on B. HSV
classify viruses except: slope of hard palate C. EBV
A. Host organisms D. vzv

B. Type of disease they cause
C. Morphology
D. Protein pathways

7. A 16-year-old patient presents with
palatal petechiae, hyperplastic
tonsils, sore throat, enlarged
lymph nodes, and severe malaise.

10. Burkitt’s lymphoma, a form of non-
Hodgkin’s lymphoma, commonly affects
what area of the facial region?

4. Which of the herpesviruses are I\heise are typical symptoms of A. Maxilla
i ic? . Infectious mononucleosis, B. TMJ
considered neurotropic? cytomegalovirus infection ;
A. EBV and CMV y C. Mandible

B. HSV and EBV
C. HSV and VzV
D. HHV 6, 7,8

DentalAcademyofCE.com

B. Acute primary herpetic gingivostomatitis,
herpes simplex type 1 infection

C. Infectious mononucleosis,
Epstein-Barr virus infection

D. Herpangina, Coxsackie virus infection

D. Trigeminal nerve
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QUESTIONS

11. Cells contain all necessary structures 18. Which of the following is the most 25. Prescription treatment for recurrent
for growth and reproduction. Viruses likely condition included in the aphthous stomatitis includes:
contain all of the following except: differential diagnosis for a patient A. Acyclovir
A. Capsid diagnosed with hairy Ileukoplakla? B. Penciclovir
B. Genome A. Sguamous cell carcinoma C. Fluocinonide
C. Cell membrane B. Lichen planus D. Valacyclovir
D. Enzymes C. Linea alba

D. Leukoedema 26. The vaccine for which of the following

12. When a virus enters a host cell without is administered in two doses and
a detectable clinical lesion, it is called: 19. The lay term for the recommended for adults 50 years
A. Interphase reactivation of HSV-1 is: and older to prevent shingles?

B. Mitosis A. Aphthous ulcer A. Herpes zoster
C. Cytokinesis B. Chicken pox B. Hep A
D. Latency C. Cold sore C. Tdap
) o D. Shingles D. Pneumococcal polysaccharide

13. All of the following are characteristics
of the herpesvirus family except: 20. Recurrent intraoral herpes lesions 27. The protein coat surrounding the
A. Can establish virus latency in the host are commonly found on: DNA or RNA is also called:

B. Has the tendency for Spreading A. Keratinized tissue A. NUC|9IUS
C. Are non-cancer causing B. Soft palate B. Capsid
D. Can cause recurrent infections C. Labial and buccal mucosa C. Helix

) D. Non-bound-to-bone tissues D. Thymine

14. There are ___ herpesviruses
that affect humans, collectively 21. The mode of contact for 28. Identify which of the following
known as Herpetoviridae. varicella-zoster virus is: is correct regarding intraoral
A6 A. Oral/vaginal sex recurrent HSV-1 lesions:

B. 8 B. Unwashed hands A. Vesicular stage is always
C. 12 C. Human blood visualized intraorally

‘ ' . B. Lesion will appear on
D. 15 D. Inhalation of droplets nonkeratinized tissue

15. Identify the correct medicinal 22. An 8-year-old presents with epithelial C. Presents as multiple punctate
treatment for acute HSV-1. vesiculo-pustular lesions on the red ulcerations
A. Antipyretic skin and mucous membranes along D. Appears on the buccal mucosa
B. Antihistamine with malaise, fever, and rhinitis.

C. Antiemeti These symptoms are typical of: 29. The only FDA-approved medicament
o Ant!e'mf? 'C t A. Infectious mononucleosis for HSV-1 lesions is:
- Ant-nfiammatory B. Acute primary herpetic gingivostomatitis A. Kanuka honey

16. When infected with HSV-1, the virus C. Varicella-zoster virus infection B. Vitamin C supplements
remains latent unless reactivated. D. Coxsackie virus infection C. Green tea extract products
Activation can be triggered by factors D. Docosonal
that may suppress the immune 23. HSV-1 and caries have been shown to
system such as stress or trauma. have a significant relationship. Severe 30. Diagnosis for most herpetic
A. Both statements are true. periodontal conditions have also been infections can be made from clinical

linked to a symbiotic effect between findings, although the most common
g' .?ﬁ;hf.sr t;:t:trg ti) r:Tt]seﬁtre'Sf?rlsZ: herpes and periodontal bacteria. method for sampling includes:
" the S(li‘COI’ld i false.l ue; A. Both statements are true. A. Cytological smear
D. The first statement is false: B. Both statements are false. B. Fine-needle aspiration
the second is true. ’ C. The first statement is true; C. Swab
. _ the second is false. D. Skin sample

17. Hairy leukoplakia occurs when D. The first statement is false;
infected with which virus? the second is true.

A. Epstein-Barr virus 24. The prodromal stage of itching, tingling
B. Herpes S'mp'?x virus or feeling full around the vermilion ‘
C. Mononucleosis border could warrant diagnosis of:
D. Coxsackie virus A. Recurrent herpes labialis

B. Angular cheilitis

C. Candidiasis

D. Pemphigus vulgaris
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