
REVIEW

Genital warts in children: what do they mean?
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Human papillomaviruses (HPVs) are a diverse family of
viruses, of which 30–40 genotypes specifically infect the
genital tract. Genital HPVs are largely transmitted sexually,
with most infections being asymptomatic and transient. In
contrast, persistent infection with oncogenic genotypes in a
minority is a strong risk factor, for subsequent development
of high grade dysplasia, the precursor lesion to cervical
neoplasia, which generally occurs after a long latency
period. It is unknown whether there is a disease correlate in
children chronically infected with oncogenic HPVs. Low risk
HPV genotypes 6 and 11 are the primary cause of
condylomata acuminata, although in children non-genital
genotypes are also found in a proportion, with the mode of
transmission being either perinatal, horizontal, or sexual.
The finding of asymptomatic HPV DNA in children, and
correlation with live virus, infectivity, or disease is unclear.
Long term follow up for children with anogenital warts is
recommended, although there are no longitudinal studies
available to clarify whether they are at risk of developing
carcinoma in young adulthood.
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T
here are over 200 genotypes of human
papillomaviruses (HPV), 30–40 of which
specifically affect the genital tract.1 Genital

types of HPV are divided into high or low risk
depending on their potential for causing ano-
genital neoplasia, principally cervical. Low risk
HPV 6 and 11 genotypes are the primary causes
of condylomata acuminata, otherwise known as
external genital warts (EGWs). In sexually active
individuals, around 1–2% will have clinically overt
genital warts and will have an estimated lifetime
risk of development of about 10%.1

The discovery of EGWs in children raises
concerns regarding sexual interference. Mode of
transmission of HPV in the paediatric population
often remains untraced, and the risks of long
term sequelae and best clinical practice are yet to
be clearly defined. The aim of this review is to
discuss these issues using a hypothetical case
study, and suggest a plan of management for
consideration in such children.

MODES OF TRANSMISSION OF HPV
Sexual transmission
Prevalence of childhood HPV infection varies
widely in the literature, due to varying defini-
tions of HPV infection (ranging from presence
of HPV DNA to clinical lesions),2 the method
of detection, and the population studied. In
children with EGWs, reports of sexual abuse

have varied from 0% to 80%.3 4 Of sexually
abused children, HPV DNA, and/or abnormal
Pap cytology has been reported in 3.4–33%, and
EGWs only in 0.3–2%.4 5 Evaluation is complex,
as most children who have been sexually abused
will not show carriage of the virus, nor will have
evidence of physical trauma.6 7

While sexual abuse needs to be considered in
every case of EGWs, particularly in those over
2–3 years of age, HPV may be transmitted in
other ways. The presence of warts or HPV DNA
alone without supporting social and clinical
information is not diagnostic of sexual abuse.
An epidemiological study of 124 children with
clinical HPV infection concluded that many
children over 2 years of age acquired HPV from
non-sexual contact. The positive predictive value
of the presence of EGWs for sexual abuse was
37% for children aged 2–12 years, and increased
with age (70% for children over 8 years of age.)8

The average incubation period from sexual HPV
exposure to development of EGWs in adolescents
and adults is about 3 months (range 3 weeks to
8 months),9 but is unknown in children.

Perinatal transmission
Perinatal transmission is thought to largely occur
via the intrapartum route, from direct contact with
an infected maternal genital tract. HPV DNA has
been reputed to be transmitted transplacentally.
HPV DNA has been found in products of concep-
tion from spontaneous abortions, but this could
represent contamination as the products pass
through the maternal genital tract.10 In pregnant
women with cervical dysplasia, HPV DNA has
been found in amniotic fluid obtained by transab-
dominal amniocentesis prior to membrane rup-
ture.11 Anal condylomata have been found in an
infant at birth.12 The mother had recognised labial
condylomata acuminata intrapartum and placental
membranes had ruptured only 24 hours before
vaginal breech delivery. HPV DNA has been
reported in peripheral blood mononuclear cells
(PBMCs) in those with urogenital infection,13 and
HPV 16 DNA has been found in cord blood of
babies whose mothers were positive for peripheral
mononuclear cell DNA.14 Rather than transplacen-
tal transmission of infection, these findings can
more adequately be explained by potential ascend-
ing infection via microscopic tears in the placental
membranes, as occurs with other microorganisms.
Viraemia has not been shown to occur with HPV,
although HPV 16 DNA has been detected in
banked frozen PBMC samples of paediatric HIV
patients in the absence of sexual contact, and in
samples of healthy donors.15

Abbreviations: EGW, external genital wart; HPV, human
papillomavirus
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Earlier studies reported high rates of perinatal transmis-
sion of around 70%,16 30% discordancy between HPV
genotypes in mother and neonatal pairs,2 and high prevalence
of HPV DNA in neonates of HPV negative women. HPV DNA
contamination (in sample collection, transport, or within the
laboratory) or transient colonisation of neonatal tissues from
maternal colonisation may account for this. In a comprehen-
sively conducted large study, 151 infants born to mothers
with known HPV status were regularly evaluated until 3
years of age for the detection of HPV DNA using PCR in
samples from the mouth, external genitalia, and anus.
Results showed that the risk of perinatal transmission of
HPVs, although present, is probably very low—at most
2.8%.17 Moreover, progression from HPV colonisation to
associated disease was uncommon.17 Some parallels can be
drawn from mother to baby transmission with Chlamydia
trachomatis.18 19

The upper age limit of perinatal infection is uncertain, and
accepted to be as late as 5 years for laryngeal papillomatosis.8

Latent infection may occur, where there is no evidence of
HPV clinically or by molecular diagnostics, but HPV is present
in a non-productive state in cells remaining silent for years
before clinical expression.4 This may explain the appearance
of EGWs in immunocompromised patients who are either not
sexually active or have no recent new sexual partners.

In a study of girls aged 2–11 years with lichen sclerosus,
episomal (inactive) HPV DNA was detected by vulval scrapes
and urine specimens in 25% of children whether they had

vulval disease or not, in the absence of a history of sexual
abuse.20 Nearly 50% of the mothers of children with lichen
sclerosus had an abnormal smear within three years of the
child’s birth, and the authors concluded that vertical
transmission had occurred in these patients.

Juvenile onset recurrent respiratory laryngeal papilloma-
tosis (JORRP) due to HPV 6 and 11 is rare, occurring at an
incidence of 0.3–1.0/100 000.2 A strong correlation exists
between the HPV DNA type found in the infant buccal
mucosa and that in the mother’s cervical samples. Even then,
only around half of mothers of infants with JORRP have a
history of EGWs during pregnancy. The converse (the
presence of maternal EGWs at delivery) fortunately has a
low rate of transmission, at around 1 in 400.21

Autoinoculation or heteroinoculation
Evidence exists for horizontal transmission of HPV DNA.22

Therefore, autoinoculation or heteroinoculation from non-
genital warts may be a source of EGWs in children, although
not proven. It has recently been recognised that the
phylogenetically related mucosal HPV types 2, 27, and 57
are detected in cutaneous lesions, as well as oral and genital
lesions. While HPV 2 was initially regarded as the HPV type
causing common hand warts, with more sophisticated typing
systems, type 27 is now realised to hold this role. HPV 27 is
also commonly found as a non-genital HPV type in genital
lesions of children,23 and along with HPV 3 (another common
cutaneous wart virus), is found in 10–20% of EGWs of
children in the absence of sexual abuse.19 HPV subtypes in
children do not seem to show high degrees of site specificity
(tropism) for either mucosal or cutaneous sites, as is seen in
adults.3

HPV DNA has been found in finger brush samples of
adults with genital HPV infection, raising the possibility that
people with genital warts may transfer genital HPVs to their
children by finger-genital contact.24 However, it is unknown
if the presence of HPV DNA alone is capable of inducing
active infection, particularly without abrasion of the skin.

Fomites
It has been postulated that HPV may be transmitted via
fomites. Pao and colleagues25 found HPV DNA on vulval swab
PCR in 14.8% of virginal girls. Another study of virginal girl
relatives of adults with anogenital warts showed subclinical
lesions in 75% (diagnosed by introital Pap cytology, vulvo-
scopy, and histology in 62%.) The authors’ criterion for
exclusion of sexual abuse was an in-depth sexual history and
gynaecological examination.26 Yet in four other studies of
virginal young women, there were only two cases of
HPV DNA found among a total of 289 women.27–30

It must be realised that detection of HPV DNA alone does
not necessarily equate with live virus or for that matter
infectivity, and does not have the same clinical or medico-
legal significance as the finding of clinical lesions such as
EGWs. The prevalence of HPV DNA using sensitive assays is
high, yet clinical disease is uncommon, showing that the
level of detection of HPV DNA by an individual assay (the
analytical sensitivity) does not necessarily reflect a level of
HPV DNA which is clinically relevant (clinical sensitivity).31

In other words, we are still trying to understand what a
standalone positive HPV DNA test really means. Actively
transcribed HPV infection may be tested for by checking for
early region mRNA (E-mRNA), but results depend on the
analytical sensitivity of the test; comparisons with clinical
disease are awaited and this is largely a research tool.32

Therefore, although transmission by fomites is suggested
by several studies, its impact in causing active infections and
clinical disease is most likely small if at all.

Case study

A 4.5 year old girl was referred to the local child sexual
assault service after recent disclosure of alleged digital
fondling and penile-vaginal contact by an adult male carer.
The last alleged episode of sexual assault was 3 months
before consultation. Behavioural assessment was consistent
with the child’s history. Physical examination including
genital inspection was normal, apart from two genital lesions
consistent with condylomata acuminata.

The carer agreed to a clinical examination and was noted
to have several penile condylomata acuminata.

A full STI screen (first void urine for Chlamydia trachomatis,
Neisseria gonorrhoeae, and Trichomonas vaginalis, and blood
tests for syphilis, hepatitis B virus, and HIV) was normal.

The child’s mother was in a stable relationship, had no other
partners, and no history of genital tract infections. A Pap smear
taken antepartum showed low grade dysplasia, but this had
regressed naturally to normal on her follow up Pap postpartum.
The mother also suffered from recurrent finger warts.

Potential management issues arising from the case include:

N Had the child contracted infection from the mother;
either from finger warts or genital HPV infection?

N Had the child contracted infection from the male
caregiver: by sexual transmission or horizontal trans-
mission?

N Is it possible to compare the viral types (DNA
fingerprinting) to look for clonality and likely route of
transmission?

N Could the child have picked up the virus from the male
caregiver or the mother via fomites?

N Does the child have an increased risk of cervical
dysplasia or ultimately cancer?
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Is there a link with early onset anogenital neoplasia?
EGWs are benign lesions due to low risk viral types, without
oncogenic potential (with the exception of rare malignant
change in Buschke–Lowenstein tumour).1 Anogenital can-
cers, however, are due to high risk types (16 and 18
accounting for 70% of all cases of cervical cancer worldwide).1

Chronic infection with oncogenic HPVs is a necessary risk
factor for cervical neoplasia. There is generally a long latency
between development of high risk HPV infection and
cancer, and there are virtually no cancers reported before
19 years.33 In adults, EGWs may be a surrogate marker for
co-existent carriage of high risk types of HPV34 or upper
genital tract dysplasia. In children with EGWs, co-existent
HPV 16 has been seen in cervicovaginal or intra-anal
samples, although oncogenic potential in children is
unclear.35 A preponderance of high risk subtypes has been
detected in children with lichen sclerosus, but implications
for cervical health are unknown.20 There has been one
isolated report of bowenoid papulosis in an infant infected
with HPV 16.36 While cervical dysplasia is more likely to
resolve in adolescents compared to adults, recent studies
indicate that cervical dysplasias in young women may be
more common and progress faster than originally realised.37 38

It is unclear if this is due to early onset sexual activity
(including childhood sexual abuse), or whether more
intensive follow up has revealed that high grade dysplasia
occurs earlier than originally considered.37–39 The
HPV 16L1 vaccination has demonstrated high level protec-
tion against cervical dysplasia for at least 3.5 years after
immunisation in adolescents aged 16–23 years.40 However, in
children, until more is known about the likelihood of
acquisition of high risk HPV types and their oncogenic risk,
guidelines for Pap screening or HPV vaccine administration
in children who have been sexually abused cannot be
recommended.

ROLE OF HPV GENOTYPING
HPV DNA typing is a useful tool for cervical cancer
prevention in adults, and there has been recent FDA approval
in the United States for high risk HPV DNA screening in
women over 30 years of age. In Australia, HPV DNA assays
are largely research tools, apart from surveillance for those
post-treatment for dysplasia.41

At present the evidence for performing HPV DNA typing in
children and adolescents is not strong, and advised against
because:

N HPV infection can be transient and the virus can be
eliminated by a healthy immune system to undetectable
levels. A negative test does not mean infection was not
previously present.

N HPV DNA has been detected at various sites in non-
abused children; other modes of transmission need to be
considered, particularly mother to infant.

N Viral subtype alone cannot determine mode of transmis-
sion, because the virus does not display 100% tropism.2 3 6

For example, HPV 6, classically a mucosatropic virus,
occasionally can be found in lesions on the arms and legs.
Furthermore, digital wart types may be transmitted
sexually.

N HPV infection (particularly 6 and 11) in adults is wide-
spread and often asymptomatic. The variability of the
HPV 6 and 11 genomic sequences is not great; therefore
circulating types may not vary between hosts, even if not
directly transmitted from one to the other. Consequently
sequencing two like viral genotypes from two individuals
may not be able to prove transmission between the
individuals.

N The presence of HPV DNA alone without visible disease or
cytological abnormality does not warrant any change in
medical management.6 There is no specific antiviral
treatment for subclinical HPV infection. Some young
women may undergo unnecessary follow up or treat-
ment,38 as detection of minor cytologic abnormalities
would be likely if Pap testing were performed on the basis
of a positive HPV test. These abnormalities would most
likely have resolved naturally.

N HPV testing is of limited value in women under 30 years
due to the commonality of infection, and spontaneous
resolution of infection in young women.

PLAN OF MANAGEMENT FOR A CHILD WITH EGWs
A multidisciplinary, non-judgemental approach is recom-
mended for children and their families. The following is
recommended:

N A detailed history from the child and family, a thorough
medical examination for cutaneous warts, and considera-
tion of referral of family members for examination.

N Examination of the child for signs of physical injury. The
majority of children who have been sexually abused have
no genital or perineal injury on examination.7 The timing
of the examination and nature of the abuse are critical
factors.

N Examination to look for genital warts. The diagnosis of EGWs
is usually a clinical one and should be differentiated from
anatomically normal findings, such as micropapillomato-
sis labialis in females42 or pearly penile papules in males.
Biopsy may occasionally be necessary for atypical or
persistent lesions (such as bowenoid papulosis and giant
condylomas).42 Colposcopic examination (a common
practice in child sexual abuse clinics) has low specificity
for the detection of HPV alone, in the absence of EGWs, as
false positive findings can occur with other inflammatory
conditions.42

N A physical examination to exclude other sexually transmitted
infections (STIs)19 (prevalent in less than 4% of sexually
abused children.) In many centres a nucleic acid ampli-
fication test (NAAT) for Chlamydia trachomatis via a first
pass urine is advocated as the first test, although false
positives may result and CDC guidelines recommend that
a second NAAT test be performed to a different DNA
target, for confirmation.43 Preliminary analyses of a CDC
trial investigating the use of urine NAATs in children has
shown 100% sensitivity compared to vaginal culture for
C trachomatis, suggesting that they may one day become a
new forensic standard for diagnosis of bacterial STIs in
children suspected of sexual abuse.44

N A behavioural and social assessment by skilled professionals.

N Suspected sexual abuse cases should be reported to appropriate
authorities.

N Emotional support and education. Children with HPV may
experience significant emotional distress, shame and fear,
and should be positively assured that carriage of HPV is
common, likely to be self-limiting, and unlikely to result in
significant morbidity. Notions of self-blame should be
dispelled.

N Follow up. Children with EGWs should be treated and
followed up for signs of recurrence (which can occur in
20–30%). Long term prospective studies are required to
assess whether HPV DNA typing and earlier Pap screening
could play a role to select a population of young women
that may be at higher risk of developing early onset
cervical cancer. UK guidelines do not support cervical
screening in adolescence.45
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The case study reviewed

Had the child contracted infection from the mother?
Perinatal infection via maternal HPV infection (asymptomatic carriage, dysplasia, or EGWs) is a possibility because of the child’s
age. If the child were older it is an unlikely cause of transmission. HPV does display latency however, and in some situations may
declare itself clinically later than expected (for example during significant immunosuppression). Contraction of EGWs from
maternal finger warts is a possibility, although of low risk probability.

Had the child contracted infection from the caregiver?
In the absence of finger warts, horizontal transmission from the carer (via innocent heteroinoculation, e.g. during toileting, or by
sexually abusive genital fondling) is not a proven mode of transmission to date. Viral DNA from finger samples has been found in
people with genital warts, although we are unaware if the presence of HPV DNA per se implies infectivity. Sexual transmission
may well have occurred from penile-vulvo-vaginal contact.

Is it possible to compare viral types (DNA fingerprinting) to look for clonality?
HPV 6/11 are relatively stable viruses and do not vary markedly between hosts. Due to the high prevalence of types 6 and 11, if
DNA fingerprinting were done on the warts from the carer and the child, the chances are that the viral types will be identical,
irrespective of the source and/or mode of transmission and hence represent the likely circulating type for the area. Furthermore, a
finding of identical viral types between the child and the carer would not indicate the mode of transmission.

Could the child have picked up the virus from fomites?
Transmission of HPV DNA to the external genital tract via fomites is a remote possibility, but not proven. Moreover, it is still unclear
if this transmission route would be capable of inducing active infection and clinical HPV infection (such as EGWs).

Does this child have a high risk of developing cervical cancer?
EGWs are benign but are surrogate markers for the carriage of high risk subtypes in adults. The incidence of high risk HPVs and
their potential oncogenic outcome when acquired before puberty is unknown. Young women with HPV tend to clear the virus. The
child who has persistent chronic infection with high risk genotypes of HPV and who develops high grade dysplasia is at risk of
developing cervical cancer, but whether this is greater risk at a younger age we do not know.
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Atrial septostomy for pulmonary hypertension

I
diopathic pulmonary arterial hypertension (IPAH) has a poor prognosis although there
have been recent advances in medical treatment. Atrial septostomy has been used in
adults with IPAH who have usually been critically ill with recurrent syncope or right heart

failure. The procedure induces right to left shunting, thus decreasing the strain on the right
side of the heart and maintaining left ventricular output. Improvements in survival and
quality of life have been reported but at a cost of high perioperative risk. Experience in
children has been limited but a series of 20 children has now been reported from the UK
Service for Pulmonary Hypertension in London (A Micheletti and colleagues. Heart,
published Online First 8 November 2005; 10.1136/hrt.2005.077669).

Nineteen children aged 0.25–17.0 years at the time of septostomy had IPAH and one child
aged 16.5 years had pulmonary hypertension secondary to HIV infection. All were severely
symptomatic, 13 with recurrent syncope (one also with right heart failure) and seven with
right heart failure without syncope. Medical treatments had included bosentan, iloprost,
nifedipine, epoprostenol, and sildenafil.

The procedure was graded balloon septostomy alone in 8 cases, insertion of a fenestrated
device in 7, blade septostomy plus graded balloon septostomy in 3, and blade septostomy
alone in 2. The mean interval between diagnosis and septostomy was 2.5 years. A functional
septal aperture was created in all patients except the one with pulmonary hypertension
secondary to HIV infection. The procedure was complicated in four cases. One had
arrhythmias and cardiac arrest just before the procedure, one had a cardiac arrest after
receiving a fenestrated device, a third suffered hypoxaemia and acidosis after insertion of a
fenestrated device, and a fourth (with HIV infection) suffered hypoxaemia during graded
balloon septostomy. Mean systemic arterial oxygen saturation fell from 97.8% before
septostomy to 90% afterwards. There were no early deaths. One child aged 3 months at the
time of the procedure continued to have syncopal episodes and died aged 5 months. Another
child who was 6 years old at the time of septostomy died after a major haemoptysis 5 years
later. Two children needed repeat septostomies. Syncope was abolished in all cases apart
from the infant who died. All 20 patients were discharged home, 15 on continuous
epoprostenol infusion.

Atrial septostomy benefited these patients. The authors of this paper suggest that it
should be done relatively early, before the patient deteriorates.
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