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Abstract  
Anal intraepithelial neoplasia (AIN) is a
premalignant condition that may develop into
anal cancer. Rates of progression to anal cancer of
up to 11% have been reported even when the
patient suffering from AIN is under surveillance
[1]. AIN can be identified in the anal canal or
within the perianal skin. It is usually
asymptomatic and therefore its onset is insidious
and can often go undetected. 

Understanding anal anatomy  
The anus is made up of the anal canal and the
anal margin (Figure 1): the anal canal is 3-4cm long
in the male and 2-3cm long in the female. The
anal canal begins where the rectum becomes
encased by the pelvic floor muscles at the most
superior aspect of the anal sphincter muscles.
The canal ends at the anal verge, which roughly
coincides with the palpable inter-sphincter
groove. The dentate line or pectinate line lies half
way along the anal canal and demarcates the
transition from GI tract columnar epithelium to
squamous epithelium. Lymphatic drainage above
the dentate line is to the meso-rectum, lateral
pelvis and inferior mesenteric nodes, below the
dentate line the lymph drains to the inguinal
nodes.

The anal verge demarcates a transition from
the squamous epithelium of the lower part of the
perianal skin, which is devoid of hairs and glands,

to squamous epithelium containing hair follicles
and glandular cells. The anal margin extends
circumferentially 5cm from the anal verge. 

What is anal intra-epithelial
neoplasia?
AIN involves the squamous epithelia of the anal
canal and the perianal canal. It is characterised by
cellular and nuclear abnormalities limited by the
basement membrane. Histological features
include increased mitotic rate, nuclear
pleomorphism, hyperchromatism and failure of
normal maturation. It is divided into three stages:
AIN I, II and III. AIN I and AIN II refer to nuclear
abnormalities confined to the lower one third
and two thirds of the epithelium, respectively,
and these lesions are considered to be low grade
dysplasia [2]. AIN III is full thickness involvement
of the epithelium and represents high-grade
dysplasia or carcinoma in situ.   

Risk factors for AIN
Studies have shown that individuals with an HPV
infection, particularly serotypes 6, 11, 16 and 18 are
at increased risk of developing AIN [3]. Patients
who are immunocompromised, either due to
being HIV positive, a transplant recipient or due
to long-term immunosuppressant therapy are at
increased risk of AIN and the progression of AIN
to anal cancer is also accelerated in these
patients. HIV patients with poorly controlled
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disease (i.e. a lower CD4 count) are at greater risk, as are patients
that practice anally receptive intercourse but are HIV negative,
smokers and intra-venous drug abusers.

Females that have a concurrent history of either cervical or vulval
intra-epithelial should be examined for evidence of AIN as they are
likely to be an HPV carrier and at increased risk of AIN [4].

Diagnosis
Presenting symptoms may include anal pain, discharge, pruritus,
irritation and ulceration. However most AIN is asymptomatic.
Examination typically reveals raised, scaly, white plaques,
erythematous, pigmented, fissured or eczematous lesions. A high
index of suspicion is required for diagnosis. Many patients present
with perianal symptoms of irritation, and the perianal skin appears
normal but without a high index of suspicion AIN is easily missed
as samples are not sent for tissue diagnosis. Around 10% of AIN
lesions are diagnosed as an incidental finding after excision of
anal skin tag and around 30% of excised anal condylomata show
AIN [4].

Patients who have symptoms suggestive of AIN or who have
had tissue biopsies that have incidentally picked up AIN, require
an examination of the perineum, a digital rectal examination and
an examination of the inguinal lymphatic nodes. Women should
be examined for vulval intraepithelial neoplasia (VIN) and they
should have a speculum examination to look for
cervicalintraepithelial neoplasia (CIN). 

If the AIN has already progressed to anal cancer the anal
sphincters may have been infiltrated by tumour and patients may
report faecal incontinence and tenesmus. Locally advanced disease
may also present with perianal infection and fistula formation.
Imaging is required to determine tumour staging: MRI of the pelvis
allows assessment of tumour size, local invasion and lymph node
involvement. CT scans of the thorax, abdomen and pelvis can
determine distal metastatic spread although metastases are
uncommon and occur in less than 10% of patients with anal cancer. 

Management
The priorities for managing anal intraepithial neoplasia are to
minimise symptoms and prevent the development of anal cancer.
The Association of Coloproctology has produced an algorithm
based on the tissue diagnosis for AIN management (Figure 2). 

AIN I/II and AIN III have differing natural histories so are
treated differently in the algorithm. AIN I/II does not require long
term follow up after an initial six month review, whereas patients
with AIN III and multi-centric neoplasia should be managed by
clinicians with an interest in this disease and require long term
follow up and a MDT approach (with involvement of a
gynaecologist in females). Similarly, patients with HIV are
considered separately in view of the higher progression rates and
higher rates of recurrence after surgery compared with
immunocompetent patients [5].

Conservative management derives from studies that have
shown low conversion rates of malignant transformation in
immunocompetent patients with anal intraepithial neoplasia and
high rates of recurrence after surgery [6]. Recurrence rates are
thought to occur because of the inability to completely eradicate
local HPV. These patients with low grade AIN should be reviewed
in clinic every 6 to 12 months.

Before excision the surgeon can perform anal mapping to
determine the extent of the disease. Mapping involves taking 8 to
12 biopsies from around the anal margin and canal. It is useful to
record the procedure on an operative mapping sheet to
determine the distribution of disease. Localized or focal AIN
disease is defined as <30% anal circumference, whereas extensive
AIN involves more than 30% of the circumference [6]. Lesions
involving <30% of the anal circumference can be simply excised
with the resulting wound left to granulate, or sometimes it is
sutured as appropriate. Patients do need follow up in clinic as
local recurrence rates are high [7]. AIN III lesions involving more
than 30% of the margin or anal canal cannot be excised as there is
a significant risk of anal stenosis. Excision of the most
symptomatic or dysplastic area is however possible. The remaining
areas of disease can followed up and observed in clinic [4].

As yet there is no published evidence for the use of
chemoradiotherapy in the treatment of AIN. AIN at the margins of
anal cancers does disappear with chemoradiation, but the risk of
anal stenosis is high and in the absence of evidence, its use is not
currently recommended [4].

Immunotherapeutic creams are also being used for AIN
treatment. Imidazoquinoline has a pro-inflammatory, anti-tumour
and anti-viral activity and has been shown to cause resolution of
AIN III at a rate of up to 77% of patient [8]. Cidofovir cream is an
acyclic nucleoside phosphonate with anti-viral activity, it has been
shown to have activity against vulval, vaginal and perianal IN [9].

Figure 2: Association of Coloproctology’s Guidelines for the treatment of AIN.
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Widespread prophylactic vaccination of young females
against HPV infection remains in its early stages but the
vaccine has been shown to reduced HPV infection and
HPV related neoplasia [10].

Future management/Screening
The literature increasingly supports the use of an AIN
screening programmes in high-risk patient cohorts. At
present some centres in the US have started screening
in immunosuppressed patients, especially those who
have had organ allograft transplantation, and patients
who are HIV positive. For screening the anal pap-smear
test (analogous to the cervical pap smear test) has been
recommended [11]. Patients’ with cytological
abnormalities on colposcopy can then be sent for
further examination with high resolution anoscopy
(HRA). After initial application of Lugol’s iodine, an
abnormal tissue area in the anal canal can be visualised
and biopsied [11]. Colposcopy and HRA require training
and expertise. Currently, there are only a small number
of surgeons trained in the field of HRA, most work in
the US [12].  ●
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