
in Chapter 7 due to its important role as a transforming
virus. Here we touch only on aspects relevant to the female
genital tract, including pathogens confined to the lower
genital tract (vulva, vagina, and cervix) and those that
involve the entire genital tract and are implicated in pelvic
inflammatory disease.

Infections of the Lower Genital Tract
Herpes Simplex Virus. Genital herpes simplex virus (HSV)
infection is common and involves, in order of frequency,
the cervix, vagina, and vulva. HSVs are DNA viruses that
include two serotypes, HSV-1 and HSV-2. HSV-1 typically
results in oropharyngeal infection, whereas HSV-2 usually
involves genital mucosa and skin; however, depending on
the sexual practices HSV-1 may be detected in the genital
region and HSV-2 may cause oral infections as well
(Chapter 8). By age 40 years, approximately 30% of women
are seropositive for antibodies against HSV-2.
About one third of newly infected individuals are symptomatic. Lesions typically develop 3 to 7 days after transmission and are often associated with systemic symptoms
such as fever, malaise, and tender inguinal lymph nodes.
The earliest lesions usually consist of red papules that
progress to vesicles and then to painful coalescent ulcers.
The lesions are easily visible on vulvar skin and mucosa,
while cervical or vaginal lesions present with severe purulent discharge and pelvic pain. Lesions around the urethra
may cause painful urination and urinary retention. The
vesicles and ulcers contain numerous viral particles,
accounting for the high transmission rate during active
infection. The mucosal and skin lesions heal spontaneously
in 1 to 3 weeks, but during the acute infection the virus
migrates to the regional lumbosacral nerve ganglia and
establishes a latent infection. Because of viral latency, HSV
infections persist indefinitely and any decrease in immune
function, as well as stress, trauma, ultraviolet radiation,
and hormonal changes, can trigger reactivation of the
virus and recurrence of the skin and mucosal lesions. As
expected, recurrences are much more common in immunosuppressed individuals.

MORPHOLOGY
By the time an HSV lesion is biopsied it is typically in the phase
of an ulcer. The epithelium is desquamated and marked acute
inflammation is present at the ulcer bed. Smears of the inflammatory exudate from the active lesions show characteristic HSV
cytopathic changes consisting of multinucleated squamous
cells containing eosinophilic to basophilic viral inclusions with a
“ground-glass” appearance (Fig. 22-2).

Transmission of HSV takes place mainly during the
active phase, but occasionally may also occur during the
latent phase due to subclinical virus shedding. Condoms
and antiviral therapies can reduce the risk of transmission,
but do not prevent it. As with other sexually transmitted
diseases, women are more susceptible to transmission than
men. Previous infection with HSV-1 seems to reduce susceptibility to HSV-2 infection. The gravest consequence of
HSV infection is transmission to the neonate during birth.
This risk is highest if the infection is active during delivery
and particularly if it is a primary (initial) infection in the

Figure 22-2 Herpes simplex virus infection (cervical smear). The cell in the
center shows HSV cytopathic effect. Infected cells become multinucleated
and contain intranuclear viral inclusions with a characteristic “ground-glass”
appearance.

mother. Cesarean section is warranted in such cases. In
addition, HSV-2 infection enhances HIV-1 acquisition and
transmission.
The diagnosis is based on typical clinical findings and
HSV detection. The purulent exudate is aspirated from the
lesions and inoculated into a tissue culture. After 48 to 72
hours the viral cytopathic effect can be seen and the virus
may then be serotyped. In addition, some laboratories offer
more sensitive polymerase chain reaction, enzyme-linked
immunosorbent assays, and direct immunofluorescent
antibody tests for detection of HSV in the lesional secretions. Individuals with primary, acute-phase HSV infection
do not have serum anti-HSV antibodies. Detection of antiHSV antibodies in the serum is indicative of recurrent/
latent infection.
There is no effective treatment for latent HSV; however,
antiviral agents like acyclovir or famciclovir may shorten
the length of the initial and recurrent symptomatic phase.
The ultimate solution is an effective vaccine, a tantalizing
goal that is yet to be realized.
Other Lower Female Genital Tract Infections. As mentioned, a variety of other viruses, fungi, and bacteria can
also cause symptomatic infections of the lower genital
tract. Those that are most common include the following:
• Molluscum contagiosum is a skin or mucosal lesion caused
by poxvirus (Fig. 22-3A). There are four types of molluscum contagiosum viruses (MCVs), MCV-1 to -4, with
MCV-1 being the most prevalent and MCV-2 being most
often sexually transmitted. The infections are common
in young children between 2 and 12 years of age and are
transmitted through direct contact or shared articles
(e.g., towels). Molluscum may affect any area of the skin
but is most common on the trunk, arms, and legs. In
adults, molluscum infections are typically sexually
transmitted and affect the genitals, lower abdomen, buttocks, and inner thighs. The average incubation period
is 6 weeks. Diagnosis is based on the characteristic clinical appearance of pearly, dome-shaped papules with a
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