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Increased anorectal human papillomavirus (HPV†) infection is related to the recent trends
in sexual behavior in both homosexual and heterosexual groups and prevalence of infection
with human immunodeficiency virus (HIV). Clinical presentation and natural history depend
on the serotype involved. HPV 6 and 11 are found in the benign wart. Local control can be
achieved with a wide selection of surgical and topical techniques. HPV 16, 18, and 31 are
found in dysplastic lesions and have the potential to progress to invasive anal squamous cell
carcinoma. Recognition and early management of dysplastic lesions is crucial to prevent the
morbidity and mortality associated with anal cancer. While low-grade lesions can be closely
observed, high-grade lesions should be eradicated. Different strategies can be used to erad-
icate the disease while preserving anorectal function. Studies on the efficacy of vaccination
on anorectal HPV showed promising results in select population groups and led to the re-
cent expansion of current vaccination recommendations.  
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INTRODUCTION

Sexually transmitted diseases (STDs)
constitute a significant disease burden.
Every year, 15 million new cases are re-
ported in the United States [1]. Due to the
recent increase in the practice of anal recep-
tive intercourse among both homosexual
and heterosexual groups, the incidence of
STDs of the anus and rectum has increased;
some cases, however, are the result of con-
tiguous spread from the genital area [2,3].

Human papillomavirus (HPV) is the
most common STD in the United States with
an estimated 5.5 million new cases each year
[1]. It has been on a steady increase over the
last 50 years and is currently the most com-
mon STD seen by colorectal surgeons, with
a million new cases seen every year [4]. Pa-
tients with HPV infection and anal lesions
are frequently referred to the colorectal sur-
geon. The aim of this text is to review HPV
infection of the anus and rectum that is com-
monly evaluated by the colorectal surgeon.

EPIDEMIOLOGY
The majority of sexually active adults

will acquire anogenital HPV at some point
in their lives [5]. About one-third of sexu-
ally active young women have a detectable
HPV infection on anal smear, with a higher
prevalence among those who reported anal
intercourse [6]. The presence of cervical
HPV remains a major risk factor for anal
HPV, even in the absence of anal intercourse
[6-8].

In men, the reported prevalence of any
site HPV infection ranges between 1.3 per-
cent and 72.9 percent [9]. Men who have sex
with men (MSM) have the highest preva-
lence of anal HPV, up to 57 percent, with
HPV-16 being the most common type [10].
Lifetime number of sexual partners is the
most important modifiable risk factor for
anogenital HPV infection in MSM [11]. In
heterosexual men, the prevalence of genital
HPV is 53 percent, and the prevalence of
anal HPV is 12 percent [12,13]. Risk factors
for anal HPV in heterosexual men include a
lifetime number of ≥ 10 female sex partners,

a primary sexual relationship <1 year in du-
ration, and a prior hepatitis B diagnosis [12].

PATHOGENESIS
HPV are small non-enveloped deoxyri-

bonucleic acid (DNA) viruses that induce
proliferative lesions of the cutaneous and
mucosal epithelium [14]. More than 100
serotypes have been identified, and pathol-
ogy associated with HPV infection depends
on the incriminated serotype. HPV can be
classified into low risk found in condyloma
acuminatum (benign wart) and high risk
found in dysplasia and malignancies
[15,16]. The most common low-risk
serotypes are HPV 6 and 11, and the most
common high-risk serotypes are HPV 16,
18, and 31, with serotype 16 found in ap-
proximately half of all cervical cancers
[17,18]. Following transmission, the incu-
bation period is usually 3 to 4 months but
can extend up to 2 years [19,20]. HPV DNA
is then incorporated into the host nucleus, ei-
ther in free episomal form for low-risk
serotypes or incorporated into the host
genome for high-risk serotypes [21]. In low-
risk lesions, viral replication results in ex-
cessive proliferation of all layers except the
basal layer. This process produces several
cytological changes, most characteristically
koilocytosis, describing the appearance of
large polygonal cell with a shrunken nucleus
lodged inside a large cytoplasmic vacuole
[22]. In high-risk lesions, the key patho-
physiologic effect of HPV is the blockage of
cellular differentiation by preventing cells
from exiting the cell cycle. On the molecu-
lar level, the oncogenic potential of HPV can
be related to the products of two viral genes,
E6 and E7, that interact with a variety of
proto-oncogenes and tumor suppressor
genes, resulting in inhibition of apoptosis
[14,21,23,24]. However, HPV infection by
itself is not sufficient for carcinogenesis, and
additional cofactors are implicated. This ex-
plains why only a small number of women
infected with high-risk HPV develop cancer.
Genetic factors include cotransfection with a
mutated rat sarcoma gene (RAS) [21]. En-
vironmental factors strongly involved in
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progression to cervical cancer include ciga-
rette smoking, multiparity, and long-term
use of contraceptives. The mechanisms of
action of these HPV cofactors remain poorly
understood [25].

CLINICAL PRESENTATION
Anal HPV disease is strongly related to

the immunosuppression secondary to HIV in-
fection and associated with a history of anal-re-
ceptive intercourse; however, autoinoculation
of vulvar warts to the perianal skin can occur
[26]. Some evidence exists regarding the pro-
tective effect of male circumcision on genital
HPV, with decreased HPV incidence and in-
creased HPV clearance in circumcised com-
pared to uncircumcised males [27,28].
Condoms can decrease the transmission of
anogenital HPV, but they are not completely
effective because HPV can infect skin beyond
the area covered by a condom [29]. Clinically,
HPV infection of the anorectum can present as
benign warts (condyloma acuminata), dys-
plastic lesions (anal intraepithelial neoplasia),
or a combination of both.

Condyloma acuminatum

Warts can be pedunculated or grow in
radial rows around the anus. They can ex-
tend into the anal canal as far as 2 cm above
the dentate line, which can be seen during
anoscopy. Symptoms associated with anal
warts include the presence of a raised lesion,
pruritis ani, bleeding, discharge, pain, and
difficulty with hygiene. Buschke-Lewen-
stein disease, although associated with HPV
6 and 11, refers to a malignant form of the
disease with presence of a giant condyloma
that tends to invade locally with formation
of abscesses and fistulas and progression
into carcinoma [30].

Anal Intraepithelial Neoplasia

Anal intraepithelial neoplasia (AIN), a
precursor of anal squamous cell carcinoma
(SCC), has been associated with HPV
strains 16, 18, and 31. The grading of AIN is
classified following the Bethesda system
into low-grade squamous intraepithelial le-
sion (LSIL), which reflects a transient, self-

limited infection, and high-grade squamous
intraepithelial lesion (HSIL), which is asso-
ciated with chronic and long-standing infec-
tion [31]. AIN is often asymptomatic, while
anal SCC can be associated with rectal
bleeding and sensation of a mass. The cur-
rent understanding, although limited, is that
the pathophysiology is similar to the neo-
plastic progression described in cervical
cancer associated with HPV. Contrary to
previous belief, AIN has a high prevalence
among HIV-positive males when CD4+ cell
count falls below 500 cells/mm3, even in the
absence of a history of anal receptive inter-
course [32]. It is notable that immune
restoration with the use of highly active an-
tiretroviral therapy (HAART) does not re-
duce the risk of AIN [33]. Non-HIV related
immunosuppression following organ trans-
plantation has been similarly associated with
an increased risk of AIN and anal cancer;
this excess risk might be of a lesser degree
when newer, more selective anti-rejection
medications are used [34,35].

DIAGNOSIS
Physical examination is diagnostic of

warts and shows the characteristic gray or
pink fleshy cauliflower-like growths of vari-
able size in the perianal region [26,36]. Sim-
ilarly, dysplastic lesions are readily
diagnosed on physical examination. Acetic
acid application to the perianal area can help
better visualize flat, dysplastic, and neo-
plastic lesions. High resolution anoscopy
may be performed to exclude intra-anal dis-
ease [4]. When in doubt, diagnosis is con-
firmed histologically on a biopsy specimen.
A higher index of suspicion for malignancy
should be maintained in the immunocom-
promised patient, presence of large, atypical
lesions, lesions that are refractory to treat-
ment, pigmented lesions, and patients older
than 40 years [15]. Anal cytology has been
recommended but with limited evidence.
Anal cytology screening for AIN lesions
every 2 or 3 years in HIV-negative MSM
men and yearly in HIV-positive MSM has
been shown to provide cost-effective life-ex-
pectancy benefits [37,38]. 
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MANAGEMENT

Condyloma acuminatum
All treatment modalities are associated

with a significant risk of failure, recurrence,
and side effects and require close long-term
follow-up. There is no strong evidence to
favor any specific treatment; the choice of
treatment depends on the clinical presenta-
tion, host factors, patient preference, and
surgeon’s experience. 

Medical approach
Although surgical eradication is con-

sidered the mainstay of treatment, a variety
of topical agents is available for application
to the perianal area and offers a convenient
alternative to surgery.

Podophyllotoxin is available as a patient-
applied 0.5 percent solution, cream, or gel. It
acts on the cellular level to disrupt micro-
tubules leading to cell death [39]. Complete
resolution can be expected in 45 to 83 percent
for genital warts and in 42 percent for peri-
anal warts with recurrence rates of 12 to 60
percent [40-42]. Following wart clearance,
podophyllotoxin can be used as a prophylac-
tic treatment [41]. Side effects are common
and include inflammation, erosion, pain,
burning, and itching. Podophyllotoxin is not
currently approved for use for anal canal le-
sions [41]. In addition, patient-application
poses numerous difficulties related to the ease
of application and associated pain with im-
plications for treatment compliance [43]. 

Imiquimod, available as 5 percent
cream, is an immune response modifier that
increases local production of interferon and
other cytokines leading to increased antivi-
ral immunity [36,44-46]. In clinical trials,
clearance rates for anogenital warts varied
between 50 percent and 75 percent and re-
currence rates between 13 percent and 23
percent [47-50]. In up to 67 percent of pa-
tients, the most common side effects are
local irritation and erythema, which are usu-
ally mild to moderate in severity and rarely
result in interruption of treatment [49,51].
Recent data suggest that it might be safe for
use for anal canal lesions [52,53]. Im-
iquimod might be most beneficial when

used as adjunct to fulguration therapy to
treat remaining disease or prevent recur-
rence [36].

Trichloroacetic acid induces tissue
necrosis resulting in destruction of small le-
sions [54]. Clearance rates for genital lesions
varied between 70 percent and 81 percent,
but more than a third recurred [42]. Side ef-
fects include discomfort, irritation, and scar-
ring [55]. Because it has virtually no
systemic absorption, trichloroacetic acid is
the only topical agent that can be safely used
in pregnant patients; it can also be used for
anal canal lesions [56]. 

5-fluorouracil (5-FU) and interferons
have been investigated with mixed results.
They can be administered as topical gels and
intralesional or intramuscular injections.
They are rarely used for primary treatment of
anogenital warts due to clearance rates simi-
lar to other topical agents and the potential for
serious adverse effects. 5-FU is teratogenic
and associated with severe local irritation,
while interferons frequently result in a sys-
temic flu-like syndrome [4,36,42,57-60]. 

Characteristics of each topical agent are
summarized in Table 1.

Surgical approach
Several surgical modalities exist to

achieve the goal of condyloma removal or
destruction. The advantages of surgical treat-
ment are that it allows for tissue diagnosis
and usually requires fewer office visits than
medical treatment. Surgical treatments are
also safe in pregnant patients. Small lesions
may be treated in the office under local anes-
thesia. Larger lesions and anal canal in-
volvement often require general anesthesia
or sedation in an operating room setting.
Common techniques include tangential exci-
sion with surgical scissors or blade, fulgura-
tion with electrocautery, and cryotherapy.

Surgical excision has excellent clear-
ance rates (71 to 100 percent) and low re-
currence rates (8 to 9 percent) [61,62].
Fulguration consists of applying a high fre-
quency electrical current to a lesion using a
metallic blade or needle until the lesion is
destroyed. It is equally effective with clear-
ance rates up to 94 percent and variable re-
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currence rates [63]. Many times the lesion is
sharply excised with scissors and the base is
cauterized for the purpose of hemostasis and
destruction of residual lesions. Also, topical
agents might be used in combination with
surgical techniques, especially when the area
of skin involved is large. As with any surgi-
cal approach, side effects are infection,

bleeding, and scarring. With fulguration,
surgical masks should be used because HPV
can be dispersed in the surrounding air [64]. 

Cryotherapy is another modality that
aims at destroying lesions by cell lysis using
nitrous oxide or, more commonly, liquid ni-
trogen. Multiple treatment sessions might be
required to achieve clearance. It has accept-
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Table 1. Summary of most commonly used topical agents for treatment of
condyloma accuminata.

Agent

Podophyllotoxin
(0.5% solution)

Imiquimod 5%
cream

Trichloroacetic
acid

5-Fluorouracil
(topical or in-
tralesional com-
bined with
epinephrine)

Interferons 
(topical or 
intralesional)

Mechanism
of Action

Microtubules
disruption
leading to cell
death

Immune re-
sponse modi-
fier, increases
local produc-
tion of inter-
ferons and
cytokines

Induces tis-
sue necrosis
resulting in
destruction of
small lesions

Antimetabo-
lite leading to
DNA and
RNA synthe-
sis arrest and
immunomod-
ulation

Induces
antiviral 
immunity

Clearance
Rate

42-83%

50-75%

70-81%

44-73%

Variable

Recurrence
Rate

12-60%

13-23%

35%

7-50%

Variable

Side effects

Inflammation,
erosion, pain,
burning, and
itching

Local irritation
and erythema,
usually well
tolerated

Discomfort,
irritation and
scarring

Severe local
reaction

Common sys-
temic flu-like
syndrome
and local in-
flammation

Comments

May be used
prophylacti-
cally to prevent
recurrence

Not for anal
canal lesions

Difficult patient
application

Might be safe
for anal canal
application

Most benefi-
cial in con-
junction with
fulguration
therapy

May be used
in pregnancy

May be used
for anal canal
lesions

Teratogenic,
contraindi-
cated in preg-
nancy

Not recom-
mended as
first line ther-
apy



able clearance rates but might be inferior to
surgical excision or fulguration [63].

Wide local excision is reserved for the
treatment of giant condyloma accuminata to
obtain negative margins with or without
fecal diversion. If the anal sphincter is in-
volved, abdominal-perineal resection could
be considered. Patients with extensive local
disease might be treated with fecal diversion
and chemoradiation followed by abdominal-
perineal resection [65].

Many of the patients we encounter have
failed topical treatment, either because of
frequent recurrence or intolerance due to
side effects. These patients are offered a sur-
gical intervention. Our preferred modality is
fulguration with electrocautery for small le-
sions and cold excision with fulguration of
the base for larger lesions. For extensive dis-
ease that covers large skin area, larger or
suspicious lesions are preferentially excised,
while less prominent ones are left for a trial
of topical treatment. Our preferred topical
agent is imiquimod because it is associated
with high clearance rates when combined
with surgical therapy. Once the surgical area
has healed, the patient is offered a subse-
quent surgical intervention until eradication
of all remaining disease.

Anal Intraepithelial Neoplasia

Timely diagnosis and treatment of AIN is
important to prevent progression into invasive
anal SCC. This could be challenging because
AIN is often asymptomatic, the timeline of
disease progression is variable, and the opti-
mal management remains controversial. Over
a follow-up period of 2 years, one-third of
HIV-negative patients with LSIL progressed
to HSIL compared to two-thirds of HIV-posi-
tive patients [66]. Once HSIL is present, pro-
gression to invasive cancer has been reported
in half of immunosuppressed patients [67].
Therefore, expectant management might be
appropriate only for HIV-negative patients
with LSIL who are willing to undergo close
follow-up every 4 to 6 months [68].

Medical approach
Topical imiquimod 5 percent is an ef-

fective treatment of AIN. Complete response

can be expected in more than half of patients,
but repeat treatment courses may be neces-
sary [68,69]. Imiquimod may be most bene-
ficial as monotherapy for LSIL or as an
adjunct to targeted destruction for HSIL [70].
A similar response can be achieved with top-
ical 5-fluorouracil (5-FU) [71]. When the
disease pattern is extensive and only partial
response is obtained, the remaining lesions
are often amenable to surgical excision
[71,72]. Topical treatments with imiquimod
or 5-FU are appropriate therapies for both
LSIL and HSIL when combined with close
long-term follow-up, but compliance may be
limited by frequent local side effects [68].
Topical trichloroacetic acid treatment is also
effective for treatment of AIN and is most
beneficial in patients with LSIL and limited
extent of disease. Reported clearance rates
with trichloroacetic acid for LSIL and HSIL
were 73 percent and 32 percent, respectively
[73]. 

Photodynamic therapy is a new modal-
ity that may be used for AIN. It involves ad-
ministration of a photosensitizer agent that
localizes to dysplastic anal canal cells, lead-
ing to their destruction after activation with
a specific light wavelength. Current evi-
dence is weak to support its widespread
adoption [31,74].

Surgical approach
Surgical therapy includes wide local ex-

cision and targeted destruction. Wide local
excision can eradicate the disease when neg-
ative microscopic margins are obtained.
When only negative macroscopic margins
are obtained, local recurrence is high but can
be effectively treated with repeat local exci-
sion [75]. Due to the significant morbidity
associated with wide local excision (incon-
tinence, anal stenosis, need for fecal diver-
sion, need for skin grafting or flap
reconstruction), some authors have recom-
mended two-staged operation after punch
biopsy and permanent histology [31].

Targeted destruction using electro-
cautery may be used with limited morbidity,
but recurrence rates remain high, especially
in HIV-positive patients; however, treatment
may be repeated until eradication of all le-
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sions. In retrospective studies, more than 75
percent of patients achieved complete re-
sponse after multiple treatment sessions
[68,76,77]. Following treatment, it is rec-
ommended that patients are followed closely
every 3 to 6 months as long as dysplasia is
present. This is especially important in pa-
tients with a higher risk for progression to
anal SCC, including HIV-positive patients,
those with a history of other HPV-related
genital malignancies, solid organ transplant
recipients, and MSM [68].

Our management priorities are to pre-
vent the development of invasive anal can-
cer and minimize any symptoms if they
exist. Low-risk compliant patients with
LSIL who do not wish to undergo surgical
intervention are managed with close obser-
vation every 6 months. This group of pa-
tients, however, constitutes a minority. For
all other patients, our preferred modality is
surgical excision because it allows for erad-
ication of disease and examination of the
specimen. Topical therapy with imiquimod
might be used as adjunct to surgical therapy
with good local control but the recurrence
rate can reach 40 percent. Even when dis-
ease is eradicated, we recommend that all
patients remain under close surveillance due
to the significant risk of recurrence. As AIN
represents a complex disease process, often
in a diverse patient population, treatment
should be individualized on a case by case
basis based on patient’s disease burden, his-
tology, pre-existing conditions and patient’s
wishes.

VACCINATION
Over the last decade, HPV vaccination

emerged as a promising preventive strategy.
Two vaccines are available: the bivalent vac-
cine targets HPV 16 and 18 (Cervarix), and
the quadrivalent vaccine targets HPV 6, 11,
16, and 18 (Gardasil). Vaccines are given as
intra-muscular injections in 3 doses at 0, 2,
and 6 months. Vaccination is effective when
given to HPV-naïve patients (adolescents
aged 9 to 15 years), with a seroconversion
rate of >90 percent in males and females
[78,79]. When HPV infection is present

prior to immunization, there is no evidence
that vaccination alters the course of the in-
fection, so the purpose of vaccination re-
mains preventive, not therapeutic [80-82].

Initial large clinical trials aimed at in-
vestigating the efficacy of prevention of
genital and cervical lesions in HPV-naïve
young females. The quadrivalent vaccine
showed a 98 percent efficacy in preventing
cervical intraepithelial neoplasia 2 or 3, ade-
nocarcinoma in situ, or cervical cancer re-
lated to HPV 16 or 18 [80]. In addition, it
showed a 100 percent efficacy of preventing
anogenital warts, vulvar or vaginal intraep-
ithelial neoplasia grades 1 to 3, or cancer as-
sociated with HPV 6, 11, 16, or 18 [81]. In
2006, the Food and Drug Administration
(FDA) approved the quadrivalent vaccine
(Gardasil) for use in females 9 to 26 years
of age. The bivalent vaccine showed a 93
percent efficacy of preventing cervical in-
traepithelial neoplasia 2 or 3, adenocarci-
noma in situ, or cervical cancer [83]. In
2009, the bivalent vaccine (Cervarix) was
FDA-approved for use in females 9 to 26
years of age.  

Following the demonstration of the ef-
ficacy of HPV vaccination in females, a
large international clinical trial evaluated the
efficacy of the quadrivalent vaccine in 4,065
boys and men from 18 countries. The ap-
pearance of penile, scrotal, and peri-anal le-
sions related to HPV-6, 11, 16, or 18 were
prevented in 90.4 percent of the cases, and
persistent infection was prevented in 85.6
percent [84]. In a substudy that included
MSM, the quadrivalent vaccine reduced the
incidence of AIN related to HPV 16 or 18 by
78.6 percent [85]. In 2009, the quadrivalent
vaccine (Gardasil) was FDA-approved for
use in males 9 to 26 years of age.

Since HPV vaccination is most clini-
cally effective in HPV-naïve individuals and
does not alter the course of an existent in-
fection, the rationale is to initiate vaccina-
tion before infection or more practically
before the individual is sexually active. The
current consensus it to recommend the rou-
tine use of quadrivalent vaccine in males 11
or 12 years of age [86]. For MSM and for
males who are immunocompromised (in-
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cluding HIV infection), vaccination is rec-
ommended through age 26 for those not pre-
viously vaccinated. Vaccination is also
recommended for males 13 to 21 years of
age who have not been vaccinated previ-
ously or have not completed the three dose
series. Males of 22 through 26 years of age
may also be vaccinated using the quadriva-
lent vaccine [87].

CONCLUSION
Contrary to earlier belief, sexually

transmitted diseases of the anorectum, in-
cluding HPV, are not limited to homosexual
men, and it is important for both the pri-
mary care physician and the colorectal sur-
geon to recognize recent trends in sexual
behavior. Early recognition is essential to
initiate appropriate prevention and manage-
ment strategies. HPV infection of the
anorectum is associated with two clinical
entities, the condyloma acuminata or benign
warts and a spectrum of dysplastic lesions
ranging from anal intraepithelial neoplasia
to anal cancer. Benign warts are treated with
a combination of topical agents and surgi-
cal techniques based on the extent of dis-
ease and patient tolerance and compliance.
A variety of topical therapies offer a rea-
sonable rate of clearance, but recurrence is
common. Surgical therapies are associated
with good clearance and low recurrence
rates and remain the preferred approach
when topical treatments have failed. Anal
intraepithelial neoplasia is best managed
with a combination of topical and surgical
modalities, with the goal of disease eradi-
cation and the conservation of the anorectal
function. Following treatment, close long-
term surveillance is crucial to treat recur-
rence and prevent progression to anal
cancer. Although routine screening remains
controversial, screening with anal cytology
is cost-effective for selected high-risk pop-
ulations. Finally, vaccination has recently
emerged as an effective modality for pre-
vention. The quadrivalent HPV vaccine is
effective in preventing anogenital warts in
young males and anal intraepithelial neo-
plasia in men who have sex with men.
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