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Abstract: The approach to children with anogenital warts in the context of sexual abuse is a challenge in clinical practice. This 
study	aims	to	review	the	current	knowledge	of	anogenital	warts	in	children,	the	forms	of	transmission,	and	the	association	
with	sexual	abuse	and	 to	propose	a	cross-sectional	approach	 involving	all	medical	 specialties.	A	systematic	 review	of	 the	
literature was conducted in Portuguese and English from January 2000 to June 2016 using the ISI Web of Knowledge and 
PubMed databases. Children aged 12 years or younger were included. The ethical and legal aspects were consulted in 
the	Declaration	and	Convention	on	 the	Rights	of	Children	and	 in	 the	World	Health	Organization.	Non-sexual	and	sexual	
transmission events of human papillomavirus in children have been well documented. The possibility of sexual transmission 
appears	to	be	greater	in	children	older	than	4	years.	In	the	case	of	anogenital	warts	in	children	younger	than	4	years	of	age,	the	
possibility	of	non-sexual	transmission	should	be	strongly	considered	in	the	absence	of	another	sexually	transmitted	infection,	
clinical	indicators,	or	history	of	sexual	abuse.	The	importance	of	human	papillomavirus	genotyping	in	the	evaluation	of	sexual	
abuse	is	controversial.	A	detailed	medical	history	and	physical	examination	of	both	the	child	and	caregivers	are	critical	during	
the	course	of	the	investigation.	The	likelihood	of	an	association	between	human	papillomavirus	infection	and	sexual	abuse	
increases	directly	with	age.	A	multidisciplinary	clinical	approach	improves	the	ability	to	identify	sexual	abuse	in	children	with	
anogenital warts. 
Keywords: Childhood	sexual	abuse;	Condyloma	acuminata;	Child;	Papillomaviridae;	Warts	

INTRODUCTION
Anogenital	 infection	 caused	 by	 human	 papillomavirus	

(HPV)	 is	 the	 most	 common	 sexually	 transmitted	 infection	 (STI).	
Clinically,	 HPV	 may	 manifest	 as	 anogenital	 warts	 (AWs),	 also	
known	as	condyloma	acuminata,	in	cases	in	which	it	infects	mucous	
membranes.	 However,	 AW	 and	 condyloma	 acuminata	 are	 often	
used as synonyms.

The	incidence	of	AWs	in	children	has	increased	in	recent	de-
cades.1,2 This increase has renewed the interest in understanding the 
mode	of	transmission	of	AWs,	its	social	and	legal	impacts	in	cases	of	
sexual	abuse,	and	possible	long-term	complications.

The	 association	 between	AWs	 in	 children	 and	 the	 occur-
rence	of	sexual	abuse	has	been	discussed.	According	to	the	World	
Health	Organization,	 child	 abuse	 is	defined	as	 the	 abuse	 and	ne-
glect of all children younger than 18 years and includes all types 
of	physical,	psychological,	and	sexual	abuse,	as	well	as	neglect	and	
commercial exploitation.3	More	specifically,	sexual	abuse	of	minors	
involves	the	sexual	contact	of	a	child	by	an	adult	or	older	child,	with	
an	age	difference	of	at	 least	5	years	and	a	significant	difference	in	

cognitive-affective development. This type of abuse also involves 
the	participation	of	the	minor	in	practices	aimed	at	the	gratification	
and satisfaction of an adult or older child who is in a position of 
power or authority over the child.4,5 The forms of sexual abuse con-
sidered	in	most	studies	are	orogenital	contact,	genital-genital	con-
tact,	genital-anal	contact,	caressing,	digital	penetration	of	the	vagina	
or	anus,	and	the	introduction	of	objects	into	the	vagina	or	anus.6

The	difficulty	 in	addressing	 suspicions	of	 sexual	 abuse	 in	
children	with	AWs	is	due	to	the	vulnerability	of	the	child	and	the	
caregivers	and	to	the	ethical,	medical,	and	legal	aspects	involved	in	
the	suspicion	of	this	crime.	Therefore,	most	healthcare	professionals	
do not feel comfortable consulting potential victims or performing a 
detailed medical history and physical examination. This study aims 
to	 review	 the	 current	 knowledge	 of	AWs	 in	 children,	 its	 form	 of	
transmission,	and	the	association	with	sexual	abuse	and	to	propose	
a	cross-sectional	approach	involving	all	medical	specialties,	without	
disregarding the children and caregivers.



METHODS
A	systematic	review	of	the	literature	in	Portuguese	and	En-

glish from January 2000 to June 2016 was conducted using the data-
bases ISI Web of Knowledge and PubMed and the following terms 
and	keywords:	“verrugas	anogenitais”,	“anogenital	warts”	(MeSH),	
“condiloma	acuminado”,	“condylomata	acuminata”	 (MeSH),	“cri-
ança”,	“child”	(MeSH),	“idade	pediátrica”,	“pediatric	age”	(MeSH),	
“VPH”,	“HPV”	(MeSH),	“vírus	papiloma	humano”,	“human	papil-
loma	virus”	(MeSH),	“abuso	sexual”,	“sexual	abuse”	(MeSH),	and	
“transmissão”,	 “transmission”	 (MeSH).	 Ethical	 and	 legal	 aspects	
were consulted in the Declaration and Convention on the Rights of 
Children	and	the	World	Health	Organization.	 In	addition,	studies	
and reports cited by the literature and found in the database search 
were	analyzed.

In	this	study,	emphasis	was	given	to	children	aged	12	years	
or younger to cover children of prepubertal age.

RESULTS AND DISCUSSION
The results and discussion of this review are subdivided 

into	the	following	sections:	Biology	of	the	human	papillomavirus,	
Epidemiology,	 Transmission,	 Pathophysiology,	 Clinical	 Manifes-
tations,	 Diagnosis,	 Therapeutics,	 Prognosis,	 Prevention,	 and	 Ap-
proach	to	the	Child	with	AWs.

Biology of the human papillomavirus
HPV	belongs	 to	 the	 family	Papillomaviridae.7,8 This virus 

consists of an icosahedral capsid with 72 capsomeres and a dou-
ble-stranded	DNA	molecule.	HPV	does	 not	 contain	 a	 lipoprotein	
envelope.	The	genome	is	divided	into	two	regions:	early	(E),	which	
encodes	the	proteins	that	are	produced	initially,	and	late	(L),	which	
encodes the proteins that are produced after the synthesis of the 
proteins of the E region. These two regions represent 45% and 40% 
of	 the	 viral	 genome,	 respectively,	 and	 contain	 the	 open	 reading	
frames	E1,	E2,	E4,	E5,	E6,	E7,	L1,	and	L2.9,10	The	non-coding	region,	
designated	long	control	region	(LCR)	or	upstream	regulatory	region	
(URR),	 represents	15%	of	 the	viral	genome	and	 is	 involved	 in	 the	
control of viral gene expression.10

Approximately	200	different	types	of	HPV	have	been	iden-
tified;	 of	 these,	 approximately	 30	 to	 40	 types	 specifically	 infect	 the	
genital tract.7-10	The	genital	types	of	HPV	are	divided	into	high-	and	
low-risk	depending	on	their	potential	to	cause	anogenital	neoplasms,	
particularly	 in	 the	 cervix.	 Low-risk	 oncogenic	HPV	 types,	 such	 as	
types	 6	 and	 11,	 are	 the	 primary	 causes	 of	AWs,	whereas	 high-risk	
oncogenic	HPV	types,	such	as	types	16	and	18,	are	usually	associat-
ed with cervical neoplasms.1	Common	warts	 (verruca	vulgaris)	are	
caused	by	several	types	of	HPV,	but	most	often	by	HPV	types	1	to	4.1

The	tropism	of	a	particular	HPV	type	to	specific	regions	of	the	cuta-
neous	or	mucosal	tegument	is	known,	although	this	tropism	is	not	
absolute (Table 1).7,8,11 Certain viral subtypes are usually found in 
specific	locations,	but	overlap	is	common,	particularly	in	the	pediat-
ric	population.	High-risk	HPV	types	16	and	18	and	cutaneous	HPV	
types	1	to	4,	among	others,	can	also	be	identified	in	AWs.

Epidemiology
The	 incidence	 of	 AWs	 in	 children	 has	 increased,	 which	

may	be	reflected	in	the	concomitant	increase	in	adults,	an	increased	
awareness	of	the	diagnosis	of	AWs	in	the	general	and	pediatric	pop-
ulation,	 and	 increased	 development	 and	 investment	 in	 vaccines	
against	HPV.1,2,6	Girls	are	more	 frequently	affected	 than	boys,	at	a	
ratio of 3:1.7.1	However,	little	is	known	about	the	epidemiology	of	
the virus in the pediatric population.12

A	recent	review	has	shown	that	the	sexual	abuse	of	minors	
is	highly	prevalent	worldwide,	with	prevalence	rates	of	8-31%	for	
girls aged less than 18 years and 3-17% for boys in the same age 
group,	and	that	9	out	of	100	girls	and	3	out	of	100	boys	are	victims	of	
forced sex.13	Sexual	abuse	accounts	for	approximately	10%	of	official	
cases of child maltreatment in the United States.14 Several studies 
have	concluded	 that	80%	 to	90%	of	 the	abused	children	are	girls,	
with	a	mean	age	of	7	to	8	years,	and	that	75%	to	85%	of	children	have	
been	abused	by	a	male	aggressor	known	to	the	child	and,	above	all,	
by	family	members,	with	several	episodes	of	abuse	over	time.	Other	
studies reported that 20% to 50% of the cases of sexual abuse involv-
ing children and adolescents are committed by minors.16.

The	identification	of	AWs	in	children	often	raises	suspicions	
of	sexual	abuse.	In	children	with	AWs,	the	reports	of	sexual	abuse	
range from 0 to 80%.1,2,9,17,18 The association with sexual abuse in-
creases	with	age;	however,	the	age	below	which	the	hypothesis	of	
sexual	abuse	can	be	excluded	has	not	been	defined.2,17 Sinclair et al. 
found	that	the	likelihood	of	AWs	due	to	sexual	abuse	was	37%	in	
children aged 4 to 8 years and 70% in children older than 8 years.17 
Another	 study	concluded	 that	 children	with	AWs	aged	4	years,	8	
years,	and	more	 than	8	years	had,	 respectively,	2-,	9-,	and	12-fold	
increased	likelihoods	of	having	been	sexually	abused	than	children	

Table 1: Clinical manifestations of different types of HPV*

Clinical manifestation
Most commonly 

associated type of HPV

Skin lesions

 Common warts 2,	4,	57

 Flat warts 3,	10	(26–29	and	41)

 Plantar warts 1,	2,	4

 Epidermodysplasia verruciformis 3,	5,	8,	9,10,	14,17,20–25

Mucosal lesions

	 Anogenital	warts 6,	11	(40,	42,	43,	44,	54,	61,	
72,	81,	89)

  Pre-malignant and malignant 
anogenital lesions

16,	18,	31,	33,	35,	39,	45,	
51,	52,56,	58,	59

68,	73,	26,	53,	64,	65,	66,	
67,	69,	70,	73,	82

 Lesions in the oral cavity 2,	6,	7,	11,	16,	18,	32,	57,	
6,	11

 Oral papilloma 13,	32

 Focal hyperplasia 16	(18)

Oropharyngeal carcinoma

 Laryngeal lesions 6,11

	 Lesions	of	the	conjunctiva 11
* Adapted	from	Cubie	HA,	et al.7	(2013)	and	Doorbar	J,	et al.8	(2012)
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younger than 4 years.17

The prevalence of other STIs in sexually abused children 
with	AWs	varies,	although	it	is	usually	low.19,20 Pandhi et al. observed 
that	14.2%	of	children	with	symptomatic	STI	also	presented	AWs.19

Transmission
The	interpretation	of	HPV	diagnosis	in	children	as	evidence	

of	sexual	abuse	is	controversial	because	little	is	known	about	the	ep-
idemiology	of	the	virus	in	children,	and	other	forms	of	transmission	
are	 possible.	 The	main	 forms	 of	 transmission	 of	HPV	 in	 children	
other	than	sexual	transmission	include	vertical	and	horizontal	trans-
mission.	Vertical	transmission	can	be	divided	into	three	categories:	
(i)	 periconception	 transmission	 (period	 close	 to	 fertilization),	 (ii)	
prenatal	transmission	(during	pregnancy),	and	(iii)	perinatal	trans-
mission	(during	and	immediately	after	birth).	Therefore,	the	detailed	
gynecological	history	of	the	mother,	including	episodes	of	AWs	and	
abnormal	cytological	examinations,	is	crucial.6	Vertical	transmission	
is estimated to occur in approximately 20% of cases.6 Periconception 
transmission can theoretically occur via infected oocytes or sper-
matozoa.6	Although	studies	have	detected	HPV	DNA	in	samples	of	
sperm and sperm cells and in biopsy specimens of the vas deferens 
and	upper	female	genital	tract,	it	is	still	controversial	whether	these	
cases indicate true forms of transmission in clinical practice.21-23 In 
addition,	no	studies	have	evaluated	the	presence	of	HPV	in	oocytes.23 
Some authors argue that the viral contamination of embryos may 
occur	 immediately	 after	 fertilization.6	 The	detection	 of	HPV	DNA	
in	amniotic	fluid,	 fetal	membranes,	umbilical	cord	blood,	and	pla-
cental	 trophoblastic	 cells	 suggests	 in	 utero	 infection,	 i.e.,	 prenatal	
transmission.24,25 Perinatal transmission may occur during childbirth 
by the direct contact with the infected genital tract of the mother.6 
Furthermore,	there	is	evidence	that	the	mothers	who	transmitted	the	
infection	by	perinatal	 transmission	had	a	significantly	higher	viral	
load in the cervix than those who did not transmit it.26	The	frequent	
detection	of	HPV	DNA	in	children	a	few	days	after	birth	may	also	be	
associated	with	transient	mucosal	colonization.27

Horizontal	 transmission	may	occur	 by	 autoinoculation	 or	
heteroinoculation.6	Autoinoculation	refers	to	the	contamination	of	a	
body site that was not infected by an infected body site.28,29 Hetero-
inoculation	 involves	 transmission	by	third	parties,	particularly	by	

the	parents	or	caregivers	of	the	child,	by	direct	contact.8 Transmis-
sion	via	 fomites,	 including	 the	 sharing	of	personal	hygiene	prod-
ucts,	bathing,	or	even	underwear,	is	suggested	but	appears	to	have	
little impact on the development of active infections.9,30

Pathophysiology
HPV	infection	can	be	asymptomatic,	transient,	or	character-

ized	 by	 epithelial	 proliferation,	 commonly	 known	 as	warts.	HPV	
primarily	 infects	 the	 differentiated	 squamous	 cellular	 epithelium,	
and	basal	keratinocytes	are	the	target	sites	on	the	skin	and	mucous	
membranes. The virus remains in the nucleus as a double-stranded 
DNA	episome.10	HPV	can	 remain	 in	a	 latent	phase,	and	 the	 incu-
bation	 period	 after	 infection	may	 last	 several	months.	 Therefore,	
lesions may not become clinically evident for months to years after 
the	initial	exposure.	This	unpredictable	latent	period	makes	deter-
mination of the mode of transmission problematic.

The	genome	of	HPV	contains	the	proteins	E1	and	E2,	which	
bind	to	DNA,	promote	its	replication,	and	activate	messenger	RNA	
(mRNA)	synthesis	 to	allow	its	 integration	 into	 the	host	genome.31 
The E5 oncoprotein activates the epidermal growth factor receptor 
and	promotes	cell	growth	by	increasing	cell	sensitization	to	growth	
signals.	 The	 E4	 oncoprotein	 leads	 to	 cytokeratin	 breakdown.	 The	
oncogenes E6 and E7 encode oncoproteins that target the p53 and 
Rb	proteins,	which	are	encoded	by	tumor-suppressor	genes.31 The 
genes E6 and E7 induce cell division and prevent apoptosis by bind-
ing	to	p53	and	Rb,	respectively,	which	are	degraded	and	inactivat-
ed.	This	mechanism	causes	genetic	instability,	with	unregulated	cell	
replication	and	accumulation	of	aberrant	chromosomal	mutations,	
which cause dysplasia of varying degrees. The lesions may evolve 
into invasive carcinomas if left untreated.31-33

The proteins encoded by the viral E genes stimulate cell pro-
liferation,	which	 facilitates	 replication	of	 the	viral	 genome	by	 the	
host	cell	DNA	polymerase	as	the	cells	divide.10 The warts grow via a 
virally	induced	increase	in	cell	number,	leading	to	the	thickening	of	
the	basal,	spinous,	and	granular	layers	of	the	epidermis	(Figure	1).	
Utilizing	the	keratinization	process,	the	virus	crosses	the	skin	layers	
and is released with dead cells from the upper layer.10 The average 
period of wart development is 3 to 4 months.31	A	good	cellular	and	
innate immune response is fundamental for the control and reso-

FIgure 1:	HPV	life	cycle	and	gene	function.	Adapted	from	Bravo,	et	al.33(2015)	and	Lazarczyk,	et	al.32(2009).Genes	with	the	same	functions	are	
indicated by the same colors
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lution	of	 infections	via	 activation	of	 inflammatory	 responses.	The	
persistence	of	infection	increases	the	risk	of	malignancies,	which	are	
usually	caused	by	high-risk	oncogenic	HPV.7,16

Clinical Manifestations
HPV	infections	are	associated	with	benign	lesions,	such	as	

genital	warts,	and	malignant	lesions,	such	as	anogenital,	head	and	
neck	neoplasms.	The	clinical	manifestations	of	anogenital	HPV	infec-
tion	depend	on	host	characteristics,	HPV	genotype,	characteristics	of	
the	infected	epithelia,	and	environmental	factors.33 Most anogenital 
HPV	infections	are	subclinical.	The	virus	is	usually	found	in	appar-
ently	healthy	skin	and	mucous	membranes,	suggesting	a	commen-
salism/mutualism	relationship	between	HPV	and	 the	host	 cell.33,34 
The most common type of infection is in the form of self-limited 
proliferations	 of	 the	 skin	 and	mucous	membranes,	which	 usually	
regress with time. The appearance of warts depends on the type of 
HPV	and	the	infected	site.31	The	warts	usually	appear	as	skin-colored	
verrucous	papules	approximately	1	to	5mm	in	diameter	(Figure	2).	
They	can	be	pedicled,	and,	 if	extremely	exophytic,	 they	may	have	
a	cauliflower-like	appearance.	Giant	tumor	masses	that	occupy	the	
anogenital	area	are	known	as	Buschke-Lowenstein	 tumors	 (Figure	
3).	Warts	are	usually	asymptomatic;	however,	 they	may	bleed,	be-
come	painful,	or	pruritic.1	In	prepubertal	boys,	the	region	most	fre-
quently	affected	by	AWs	is	the	perianal	region.	In	girls,	the	preferred	
location	 is	 the	perianal	and	vulvar	region,	regardless	of	 the	occur-
rence of sexual abuse.1

Diagnosis
The	diagnosis	 of	AWs	 is	 primarily	 clinical,	 but	 it	may	 be	

aided	by	magnification	instruments,	such	as	a	colposcope,	togeth-
er	with	 the	application	of	acetic	acid	or	dyes,	such	as	 lugol.1,35 Bi-
opsy and histological examination should be conducted in case of 
doubt.35	 In	 addition,	 colposcopy	 seems	 to	 increase	 the	 diagnostic	
sensitivity	for	minimal	genital	traumas	resulting	from	sexual	abuse,	
which	would	be	difficult	 to	 identify	during	physical	examination;	
therefore,	it	is	useful	for	gathering	evidence	in	cases	of	sexual	abuse.

HPV	 cannot	 be	 cultured;	 thus,	 all	 of	 the	HPV	 diagnostic	
methods	used	to	date	rely	on	viral	DNA	detection.	Molecular	biol-
ogy	methods,	such	as	polymerase	chain	reaction	(PCR)	and	hybrid	
capture,	can	detect	genomic	HPV	sequences	in	different	lesions	pro-

duced	by	the	virus,	thus	enabling	the	screening	of	genetic	material	
in epithelial cells and genotyping. The execution of PCR assays al-
lows	the	amplification	of	specific	DNA	sequences.	Real-time	PCR,	in	
contrast	to	the	traditional	method,	consists	of	monitoring	the	DNA	
amplification	process	as	 it	occurs.	Hybrid	capture	 is	based	on	 liq-
uid-phase	hybridization	using	 synthetic	RNA	probes	 complemen-
tary	 to	 the	genome	sequences	of	13	high-risk	and	5	 low-risk	HPV	
types,	allowing	 the	differentiation	of	 two	groups	of	viruses	 (high-	
and	low-risk)	and	the	viral	load.36	At	present,	DNA	detection	is	an	
established	 tool	 for	 the	 diagnosis	 and	monitoring	 of	HPV-related	
diseases.	However,	there	is	still	a	need	for	a	reference	method.37

The	genotyping	of	HPV	DNA	in	children	and	adolescents	
suspected	of	sexual	abuse	without	clinical	evidence	of	AWs	is	dis-
couraged because the infection is transient and the virus is eliminat-
ed	by	a	healthy	immune	system,	and	it	appears	that	a	few	specific	
genital	HPV	types	are	associated	with	sexual	abuse.18	However,	no	
consistent	evidence	has	been	established	between	the	type	of	HPV	
and	the	mode	of	transmission,	and	additional	research	is	needed	to	
elucidate this association.2,11

Serological	tests	with	the	detection	of	anti-HPV	antibodies	
are not routine. These tests are used for epidemiological studies and 
do not represent a valid diagnostic test in clinical practice. In addi-

FIgure 2: 
A) Perianal 
a n o g e n i t a l 
warts in a fe-
male child. 
B) Perianal ano-
genital warts in 
the intergluteal 
fold of a female 
child

FIgure 3: 
Buschke-
Lowenstein 
tumor in a 
female child 
with malaria

A B
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tion	to	the	low	sensitivity	and	specificity	of	these	tests,	the	use	of	se-
rology	as	a	possible	marker	of	HPV	infection	has	led	to	considerable	
difficulties	because	of	the	occurrence	of	cross-reactions	between	the	
different	types	of	HPV	and	the	poor	responses	of	 immunocompe-
tent	cells	in	epithelial	layers,	where	viral	expression	occurs.10

Therapeutics
Most	AWs	disappear	 spontaneously	within	a	 few	months	

or years in children with healthy immune systems.27	Therefore,	ac-
tive non-intervention is an option in children with asymptomatic 
lesions.	However,	 studies	 suggest	 that	 lesions	 should	 be	 actively	
treated in cases in which they persist for more than 2 years or are 
symptomatic. 

Treatments can be divided into surgical and non-surgical 
methods.	Surgical	methods	involve	the	non-specific	elimination	of	
infected	 tissue,	 including	 cryotherapy,	 CO2	 laser	 therapy,	 pulsed-
light	therapy,	electrocoagulation,	and	surgical	excision.	These	pro-
cedures	often	require	local	or	general	anesthesia.1

Most studies were conducted in the adult population using 
different	treatment	strategies,	and	efficacy	data	are	extrapolated	to	
the	pediatric	 population.	Cryotherapy	with	 liquid	nitrogen	 is	 the	
most commonly used surgical method for the treatment of warts. In 
the	adult	population,	the	cure	rate	ranges	from	62%	to	86%.1 How-
ever,	no	studies	have	been	conducted	 in	 the	pediatric	population.	
CO2	laser	is	a	safe	method,	and	the	cure	rate	in	the	adult	population	
varies from 27% to 100%.1,6 Electrocoagulation is another non-specif-
ic	destruction	method,	and	the	healing	rate	in	the	adult	population	
ranges from 57% to 94%. Pulsed-light therapy is a less commonly 
used	option	but,	in	a	series	of	22	patients,	the	cure	rate	was	100%,	
with	little	postoperative	pain,	which	makes	this	technique	an	attrac-
tive	option	for	children	with	AWs.1

Surgical excision is also an option for patients with few le-
sions or single large lesions.1,6,38-40	With	regard	to	medical	treatments,	
imiquimod	at	5%	was	approved	for	treatment	in	children	aged	12	
years	or	older	and	is	the	first-line	treatment	of	AWs	in	children	in	
this age group.1,41 This synthetic immunomodulator activates cellu-
lar	and	innate	immune	responses	via	cytokine	activation.	Although	
the	 clinical	 treatment	 of	AWs	 for	 children	 younger	 than	 12	 years	
has	 not	 been	 approved	by	 the	United	 States	 Food	 and	Drug	Ad-
ministration,	several	studies	have	reported	the	efficacy	of	this	drug	
in	children	as	young	as	6	months	of	age,	with	cure	rates	of	up	 to	
75%.1 Keratolytic agents such as salicylic acid are sometimes used 
in	the	treatment	of	HPV	lesions.	Drugs	with	antimitotic	properties,	
including	podophyllotoxin,	podophyllin,	 and	5-fluoracyl,	 are	also	
available for the treatment of vaginal infections but have not been 
approved for the pediatric population.40

Although	 they	 represent	 a	 benign	pathology,	 condylomas	
are	a	cause	of	anxiety	and	involve	the	use	of	many	human	and	fi-
nancial resources.36,37 There is no single treatment for this condition. 
Multiple	 sessions	 and	 combinations	 of	 different	 techniques	 and	
treatments	are	usually	required	to	achieve	healing.

Prognosis
The	viral	 infection	 is	usually	 localized	and	 regresses	 spon-

taneously,	possibly	because	of	the	immune	response,	and	may	recur.	

In	healthy	children,	approximately	70%	of	the	AWs	resolve	sponta-
neously	within	1	year,	and	90%	resolve	within	2	years.27 Immunocom-
promised patients have higher numbers of recurrences and aggres-
sive infections and a lower probability of spontaneous remission.10

The	 identification	 of	HPV	 types	 known	 to	 have	 a	 unique	
oncogenic	potential	(e.g.,	types	16,	18,	31,	33,	35,	39,	45,	52,	55,	56,	
and	58)	entails	a	long	follow-up	of	children	infected	with	these	viral	
types. Pre-neoplastic and neoplastic lesions have been reported in 
small children and older patients.2	Anogenital	HPV	infections	may	
predispose the child to the development of genital neoplasms in the 
future,	but	the	follow-up	period	has	not	been	defined	in	these	cas-
es.	Cervical	cancer	is	recognized	as	an	STI	and	is	the	second	most	
common malignant disease in women worldwide.10	High-risk	HPV	
types	16,	18,	31,	and	45	represent	80%	of	the	positive	cases	of	can-
cer,	and	type	16	has	the	highest	incidence.10	Although	HPV	appears	
to	be	necessary	for	the	development	of	cervical	cancer,	the	onset	of	
cancer is not certain in the presence of a viral infection. Infections 
progress	to	cancer	in	only	a	small	number	of	cases,	and	progression	
depends	on	many	factors,	including	the	persistence	of	infection,	vi-
ral	 load,	and	 the	 integration	of	high-risk	HPV	DNA	into	 the	host	
genome.10

The	possible	progression	of	AWs	after	immunosuppression	
or acute infection with the varicella virus has been reported and 
indicates	 the	need	 for	 immunization	with	 the	varicella	vaccine	 in	
children	with	HPV.2

Prevention
Most cell damage during viral infection occurs at an ear-

ly stage of infection and often before the development of clinical 
symptoms,	which	 limits	 treatment.	For	 this	 reason,	prevention,	 in	
addition	 to	 being	 less	 expensive,	 is	 considered	 the	 best	 method.	
Primary prevention relies on two approaches: public and personal 
hygiene	and	vaccination,	which	uses	the	immune	system	to	combat	
viral	 infection.	Primary	prevention	measures	 can	 reduce	HPV	 in-
fections,	 including	persistent	 infections,	 low-grade	 intra-epithelial	
lesions,	and	precursor	lesions	of	cervical	cancer.	Primary	prevention	
measures	can	also	reduce	AWs	and	recurrent	laryngeal	papilloma-
tosis.

Secondary prevention aims at the early detection of pre-ma-
lignant and malignant lesions via screening programs.42	HPV	is	lo-
cated	in	the	epithelial	layer	and	thus,	has	minimal	contact	with	the	
immune system of the host. The immune response is usually mild 
and	 transient.	 The	HPV	vaccine	 has	 been	used	 to	 counteract	 this	
mild immune response.10 The currently available vaccines are the 
bivalent vaccine (Cervarix®)	against	HPV	16	and	18	(responsible	for	
70%	to	75%	of	cases	of	cervical	cancer)	and	(Gardasil®)	against	HPV	6	
and	11	(responsible	for	approximately	90%	of	cases	of	AWs)	in	addi-
tion	to	HPV	16	and	18.40,42	In	several	countries,	one	of	these	vaccines	
is included in the national vaccination plan. The most recent non-in-
vasive vaccine (Gardasil 9®)	also	targets	five	other	genotypes	(HPV	
31,	33,	45,	52,	and	58),	in	addition	to	the	four	previously	mentioned	
genotypes,	and	aims	to	prevent	the	development	of	AWs	and	infec-
tion with the genotypes responsible for most anogenital cancers.32,40 
Vaccines	are	prophylactic	and	prevent	infection	by	the	virus.	These	
vaccines have the following characteristics: contain non-infectious 
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virus-like	particles,	are	produced	by	recombinant	DNA	technology,	
and	 function	by	 stimulating	 the	production	of	 antibodies	 specific	
for	 the	 targeted	HPV	 types.	 The	 duration	 of	 immunity	 conferred	
by	 vaccination	 is	 unknown.	 Protection	 against	 infection	 depends	
on	the	antibody	titer	produced	by	the	vaccinated	subject,	the	pres-
ence	of	antibodies	at	the	site	of	infection,	and	their	persistence	over	
time.10,42	However,	vaccination	is	not	a	substitute	for	routine	cervical	
examinations	 because	 no	 vaccine	 is	 completely	 effective,	 and	 the	
vaccines	only	prevent	infections	with	the	HPV	subtypes	included	in	
the	vaccine	composition,	although	cross-reactions	with	other	HPV	
types have been documented.41

Vaccination	 should	 preferably	 be	 administered	 to	 adoles-
cents before sexual initiation.41 Recent studies have reported the 
occurrence	 of	 several	 subclinical	 high-risk	 HPV	 infections	 in	 the	
prepuce	of	boys,	a	region	that	is	considered	a	large	reservoir	for	vi-
ral diseases and has not received enough attention to date.43 These 
results	support	the	interest	in	the	vaccination	against	HPV	in	male	
subjects.44 Tetravalent and nonavalent vaccines are recommended to 
males starting at ages 11 to 12 years and may be administered until 
the	age	of	26,	as	in	females.41

In	sexually	abused	children,	the	administration	of	HPV	vac-
cines is recommended at age 9.

Approach To Children With Aws
AWs	 in	 childhood	 need	 to	 be	 addressed	 by	 a	multidisci-

plinary	approach	to	both	the	child	and	the	family.	A	detailed	clinical	
history of the child and caregivers is essential. The importance of 
the diagnosis of anogenital or non-genital warts in caregivers and a 
history	of	HPV	infection	of	the	cervix	in	the	mother	should	be	em-
phasized.	Moreover,	a	complete	physical	examination	is	mandatory,	
including careful evaluation of the genitals and anus. The diagnosis 
of	AWs	should	include	the	evaluation	of	their	precise	location,	col-
or,	 shape/appearance,	 texture,	borders,	number	and	arrangement	
of	lesions	(solitary	or	clustered),	accompanying	symptoms	(burning	
sensation,	 pruritus,	 bleeding,	 pain)	 and,	 if	 necessary,	 the	 perfor-
mance of biopsies on atypical or persistent lesions to exclude other 
conditions.

Findings compatible with sexual abuse include hymen rup-
ture,	enlargement	of	the	transverse	diameter	of	the	hymen,	vaginal/
penile	or	anal	pain,	vaginal/penile	or	anal	bleeding,	vaginal/penile	
discharge,	urinary	 infections	 (particularly	 recurrent),	 fissures,	 lac-
erations,	 bruises,	 enuresis,	 encopresis,	 headaches,	 and	 abdominal	
pain. The anal sphincter should also be examined.

Other	STIs	in	sexually	abused	children	should	be	excluded,	
which	 is	why	serological	screenings	for	syphilis,	HIV,	and	hepati-
tis B and C and screening for gonococcal and Chlamydia	trachoma-
tis infections in the anogenital exudate should be conducted. 20 The 
family	practitioner	or	pediatrician	who	cares	for	the	child	with	AWs	
should rely on the specialist evaluation of the dermatologist. Gyne-
cological	and	urological	approaches	are	also	 justified.	In	addition,	
psychological	 and	 social	 assessments,	 including	 the	 evaluation	of	

social	risk	factors,	should	be	performed.	Any	change	in	the	child’s	
behavior should be evaluated.36 The support of the psychologist 
and/or child psychiatrist  is fundamental to this approach.

Identifying	cases	of	sexual	abuse	is	difficult	given	the	var-
ious	 routes	 of	HPV	 transmission,	 its	 long	 period	 of	 latency	 after	
infection	 (approximately	 3	months	 in	 adolescents	 and	adults,	un-
known	 in	 children),	 and	 the	 fact	 that	 HPV	 genotyping	 does	 not	
elucidate its mode of transmission. Most sexually abused children 
have	no	identifiable	lesions,	or	these	lesions	are	completely	healed	
before clinical evaluation.9	The	physical	findings	during	anogenital	
examination in approximately 60% of children with STIs are un-
remarkable	 or	 non-specific.35,45	 Therefore,	 the	 period	 from	 sexual	
abuse to clinical examination by the specialist is critical. Further-
more,	an	urgent	evaluation	is	crucial	in	cases	in	which	sexual	abuse	
is suspected.46

Considering	 that	 one	 of	 the	main	 obstacles	 is	 the	 lack	 of	
knowledge	of	the	anatomy	of	the	female	genitalia	before	menarche,	
the	 implementation	 of	 standardized	 approaches	 and	 training	 of	
health professionals are necessary to evaluate potential victims 
of	sexual	abuse,	ensuring	a	high	level	of	accuracy	in	these	assess-
ments.45,46 Studies have shown that the rate of diagnosis of sexu-
al abuse by the combination of medical and social assessments 
reached 22% and increased to 71% when an interdisciplinary inves-
tigation was used.35

The prevalence of cases of abuse is underestimated because 
there	are	few	complaints	and	cases	that	actually	go	to	court,	especial-
ly when they involve intrafamily abuse and high socioeconomic sta-
tus	where	these	cases	are	more	easily	hidden.	Furthermore,	children	
do	not	have	adequate	communication	skills	to	report	these	events	or	
to	provide	details,	cannot	recognize	the	action	as	inappropriate,	and	
repress unpleasant memories.45	Most	investigated	cases	involve,	as	
a	 rule,	 abusers	with	 lower	 socioeconomic	 status,	 and	 these	 social	
groups	 have	 higher	 prevalence	 rates	 of	 teenage	 pregnancy,	 drug	
abuse,	poverty,	unemployment,	prostitution,	and	promiscuity,	 i.e.,	
contexts that promote dysfunctional behaviors.2

CONCLUSION
The	presence	of	AWs	or	only	HPV	DNA	in	the	genital	region,	

without collection of clinical information and determination of the 
social	context,	is	not	a	diagnostic	criterion	of	sexual	abuse.	It	should	
be noted that the age below which the hypothesis of sexual abuse can 
be	excluded	has	not	been	defined.	However,	in	children	younger	than	
4	years,	the	non-sexual	transmission	of	HPV	should	be	strongly	con-
sidered	as	long	as	there	is	no	other	concomitant	STI,	history	of	sexual	
abuse,	evidence	of	genital	trauma,	or	hymen	rupture.

It	is	difficult,	if	not	impossible,	to	assess	with	certainty	the	
origin	of	HPV	infection	in	children	with	AWs	because	neither	HPV	
genotyping	 nor	 the	 infection’s	 clinical	 features	 allow	 the	 identifi-
cation of the mode of transmission as sexual or otherwise. Several 
studies	indicate	that	the	origin	of	AWs	usually	remains	hidden,	with	
no indication of sexual abuse. q
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