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Purpose: Anal dysplasia is caused by chronic infection with the human papillomavirus and exposes to the risk of anal
cancer. The aim of this study was to evaluate the distribution of dysplasia anal grade among patients operated on for mul-
tiple anal condylomas with no macroscopic differences.

Methods: This is a cross-sectional study of patients operated on for multiple anal condylomas including a mapping of dys-
plasia by performing systematically for each patient one biopsy on visible lesion from each of the 4 quadrants on anal
margin and in anal canal. All biopsies were read independently by 2 different pathologists.

Results: Among 72 patients, 60 were men and 48 were human immunodeficiency virus (HIV)-infected with a median age
of 37.5 years. The proportion of high-grade squamous intraepithelial lesion (HSIL) was higher in the anal canal (41.7%)
compared to the margin (20.8%) (P =0.004). HSIL frequency did not differ according to the quadrant (anterior, posterior,
right, and left) of the 2 areas. HSIL on anal canal was not associated with HSIL on anal margin and vice versa (P=0.390).
Neither age nor sex was associated to HSIL but HIV positivity increased the risk of HSIL on the anal margin (P =0.010).
Conclusion: Anal dysplasia is heterogeneously distributed in the anal canal as well as between anal canal and anal margin.
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The diagnostic of the grade of dysplasia for a person should require multiple biopsies on the canal and anal margin.

INTRODUCTION

Anal cancer is a relatively rare disease accounting for about 30,400
new cases per year worldwide [1]. However, its incidence has dra-
matically increased in the past decades mainly in human immu-
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nodeficiency virus (HIV)-infected patients and particularly
among men who have sex with men with an incidence 100-fold
higher than in the general population [2].

Human papillomavirus (HPV) anal infection by oncogenic
types (16, 18, 31, 33, 35...) is responsible for anal dysplasia. It is
not clear whether there is a continuum between low-grade squa-
mous intraepithelial lesion (LSIL), high-grade squamous intraepi-
thelial lesion (HSIL), and cancer, but the strong similarities with
cervical HSIL [3] and the high incidence of anal cancer in popula-
tions known to have high rates of anal squamous intraepithelial
lesions suggest that HSIL is the precursor lesion for anal cancer
[4]. For this reason, treatment and screening are more extensive
for patients with HSIL. Indeed, if the histological analysis con-
firmed the presence of HSIL, the lesion is destroyed and very
close monitoring is initiated due to the potential risk of canceriza-
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tion.

In clinical practice when a unique macroscopical suspect lesion
is identified, targeted biopsy is performed on it. In case of several
macroscopically identical lesions, the number of biopsies to per-
form and their localization are not specified in guidelines. Usually,
in the operating room, only 1 or 2 biopsies on randomly chosen
visible lesions are performed to classify the grade of dysplasia for
the patient. By doing so isn't the grade of dysplasia in some pa-
tients under-diagnosed?

In the present study, in performing systematically multiple anal
biopsies in patients with macroscopic lesions operated on for
multiple anal condylomas, our objective was to assess the dyspla-
sia anal grade repartition.

METHODS

Patients and study design

This cross-sectional study was conducted during 6 years (2005 to
2011) in the proctological department of Bichat - Claude-Bernard
University Hospital in Paris, France. All consecutive adult patients
with multiple and circumferential anal lesion on anal margin and/
or anal canal were proposed to participate to the study. It could be
typical condylomas or any anal lesions that may be related to
HPV. They were operated on under general anesthesia for electri-
cal coagulation of all HPV-related visible lesion by the same expe-
rienced proctologist. For these people with no macroscopic dif-
ferences among the lesions of the anal area, a biopsy was per-
formed on a macroscopical visible lesion of each of the 4 quad-
rants (anterior, posterior, right side, and left side) of the anal mar-
gin and the anal canal and a histological analysis was performed

Fig. 1. Representative section of an anal low-grade squamous in-
traepithelial lesion (anal intraepithelial neoplasia of grade I). H&E
stain, x100.
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separately for each biopsy. If no lesion was visible on a quadrant,
no biopsy was performed on that quadrant. In case of HPV le-
sions on external genital organs, they were biopsied and treated at
the same time. For each patient, the following data were collected:
age, sex, HIV seropositivity, grade of dysplasia on the 4 quadrants
of the anal margin and the anal canal and grade of dysplasia on
external genital organs.

Histological analysis

Anal dysplasia levels were diagnosed using 4-mm-thick, paraffin-
embedded sections of formalin-fixed tissue and stained with he-
matoxylin and eosin. Diagnosis was based on hyperpapillomato-
sis associated with hyperacanthosis and the presence of koilocytes.
LSIL, also called anal intraepithelial neoplasia of grade I (AIN 1)
or low-grade dysplasia, was defined as thickening of the squa-
mous epithelium and slight (lower third) architectural disruption
with atypical cells but with no atypical mitosis (Fig. 1). HSIL are
also called anal intraepithelial neoplasia, or grade II-III (AIN 2
and 3) or high-grade dysplasia (HSIL) (Fig. 2). AIN 2 was defined
as a maturation present in the upper two-thirds of the epithelium
and nuclear atypia in both the upper and lower epithelial layers.
Mitotic figures are generally confined to the basal two-thirds of
the epithelium. AIN 3 (includes intraepithelial carcinoma) corre-
sponds to a maturation absent or confined to the superficial third
of the epithelium. Nuclear abnormalities are marked throughout
most or all the thickness of the epithelium. Mitotic figures are nu-
merous, often atypical and found at all levels of the epithelium.
All biopsies were read independently by a different pathologist,
blindly to the result of first analysis.

Fig. 2. Representative section of an anal high-grade squamous in-
traepithelial lesion (anal intraepithelial neoplasia of grade IIT). H&E
stain, x200.
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Statistical analysis

In each quadrant of margin and of anal canal, we classified the
quadrant regarding anal dysplasia into 2 categories. The first cate-
gory was termed “no high-grade dysplasia” included AIN 1, ab-
sence of dysplasia and patients who were not biopsied in that
quadrant because no visible lesion was observed. The second cat-
egory termed “high-grade dysplasia” included AIN 2 and AIN 3.
The patient was classified as having “high-grade dysplasia” if at
least 1 quadrant was classified as high-grade dysplasia. In other
cases, the patient was classified as having “no high-grade dyspla-
sia”. This classification did not account for lesions on external
genital organs.

Categorical variables were described globally or by subgroups
(HIV+/HIV-, by quadrant, margin/anal canal and anterior/pos-
terior/left/right) using frequencies and percentages. Their distri-
butions were compared using chi-square tests. Continuous vari-
ables were summarized using the median and interquartile range
and their distributions were compared between categories using
Wilcoxon test. Models of generalized estimating equation taking
into account correlated measurement from the different areas for
each individual patient were used to test the potential differences
in presence of dysplasia between the 4 samples in each area. Uni-
variate analyses (and bivariate analyses adjusted for HIV status)
were used to test the potential effect of age on the presence of
HSIL. The McNemar test was used to compare rates on paired se-
ries. Sensitivity to diagnose a patient having HSIL was assessed
for 1, 2, or 3 quadrants biopsied, and according to the anal canal
or margin location of the biopsies. We have taken as a reference
for a sensitivity of 100% a biopsy of each of the 4 quadrants.

Ethics statement

All patients received written information before inclusion, signed
informed consent, and the local Ethics Committee approved the
study (CEERB N° IRB0006477).

RESULTS

Description of the population

During the study period, 72 patients were prospectively included.
Sixty patients (83.3%) were men, 12 (16.7%) were women, and 48
(66.7%, 40 men and 8 women) were HIV-infected. The median

Table 1. Patients’ characteristics

Characteristic Al HIV+ HIV-
Patient, No. (%) 72 (100) 48 (66.7) 24 (33.3)
Age (yr)
Range 18-66 24-66 18-58
Median (QR) ~ 37.5 (31.0-46.0) 40.5(33.0-47.0) 33.5(27.0-42.5)

Male sex, No. (%) 60 (83.3) 40 (83.3)
HIV, human immunodeficiency virus; IQR, interquartile range.

20 (83.3)
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age was 37.5 years (interquartile range, 31.0 to 46.0 years). The
proportion of males was identical among HIV-infected or not in-
fected (83.3%) but HIV-infected patients were older with a me-
dian age at 40.5 (33.0 to 47.0) years vs. 33.5 (27.0 to 42.5) years
(P=0.030). Patient characteristics are provided in Table 1.

Anal dysplasia distribution

On anal margin, HSIL was revealed in 15 of the 72 patients
(20.8%) and in 30 patients (41.7%) in anal canal (P=0.004). No
location (anterior, posterior, right, and left) was more frequently
diagnosed with HSIL, neither for anal margin (P=0.910) nor for
anal canal (P=0.680). Over the entire anus including anal margin
and canal, 50.0% of patients were classified as having HSIL (36 of
72 patients) (Table 2). When considering solely AIN 3 at precan-
cerous lesions, 13 samples were present in 6 male patients; 5 of
them with HIV positivity and 1 without.

HSIL on anal canal was not associated with HSIL on anal mar-
gin (P=0.390). Twenty-one out of 57 patients (36.8%) had HSIL
in the anal canal (at least in one quadrant) in absence of HSIL on
the anal margin; 6 out of 42 (14.3%) had HSIL in anal margin in
absence of HSIL in anal canal (Table 3).

Eight lesions were detected in 7 patients on external genital or-
gans; 4 on the penis which 2 were HSIL in a man and 4 lesions on
the vulva which 3 were HSIL in a woman (Table 2).

With only 1 biopsy on any quadrant of the anal margin, the
probability to diagnose a patient having anal HSIL as previously
defined was 51.7%, 74.5% with 2 biopsies in 2 different quadrants
and 90.0% with 3 biopsies in 3 different quadrants. In the anal ca-
nal, with 1 biopsy probability was 54.2%, 75.6% with 2 biopsies,
and 85.0% with 3 biopsies.

When considering only anal canal biopsy results even in each of
the 4 quadrants, 41.7% of patients (30/72) had HSIL and consid-
ering both anal canal and anal margin biopsy results, 50.0% of pa-
tients (36/72) had HSIL. This means that approximately 17% of
patients (6/36) with at least 1 HSIL lesion were missed when con-

Table 2. Anatomical distribution of HSIL according to HIV status

All HIV+ HIV—

Variable (n=72) P-value (=48) (n1=24) P-value
Age, >50 yr 10(20.8) 2(8.3) 0.150
Male sex 40 (83.3) 20(83.3) >0.999
Patients with HSIL by area
Anal margin 15(20.8) 0.004 14(29.2) 1(4.2) 0.010
Anal canal 30 (41.7) 18 (37.5) 12(50.0)  0.200
Anal canal +anal margin 36 (50.0) 23(47.9) 13(54.2) 0.610
Penis 121 00
Vulva 121 00

Values are presented as number (%).
HSIL, high-grade squamous intraepithelial lesion; HIV, human immunodeficiency
virus.

www.coloproctol.org



Table 3. Association between anal canal and anal margin location of
HSIL

Anal canal
Anal margin P-value
No HSIL (n=42) HSIL (n=30)
No HSIL (n=57) 36 21 0.390
HSIL (n=15) 6 9

Values are presented as numbers of patients.
HSIL, high-grade squamous intraepithelial lesion.

sidering only anal canal biopsies. In HIV-infected patients, biop-
sies in each of the 4 quadrants of only anal canal allowed diagnos-
ing HSIL in 37.5% of patients (18/48) whereas biopsies performed
both on anal margin and in anal canal allowed diagnosing HSIL
in 47.9% of HIV-infected patients (23/48) thereby we might miss
21.7% of patients (5/23) with at least 1 HSIL.

Factor associated with anal HSIL

Among the 48 HIV-infected patients, 14 (29.2%) had HSIL on the
anal margin while among the 24 non-HIV-infected patients only
1 patient (4.2%) had HSIL on this area (P =0.010). This increasing
risk was not observed in the anal canal where HIV infection was
not associated to HSIL. Indeed, 18 HIV-infected patients had
HSIL on anal canal vs. 12 non-HIV-infected patient (P=0.200).
Considering the anal canal and the margin together, the propor-
tion of patients with HSIL did not differ according to HIV status
(P=0.610) nor did the number of HSIL lesion per patient
(P=0.620) (Table 2). Neither age nor sex was associated with
HSIL, even when adjusted for HIV status.

DISCUSSION

This rather large study of patients operated on for multiple con-
dylomas of the anal margin and anal canal in a tertiary proctolog-
ical Parisian center assessed distribution of HSIL lesions in order
to recommend the number and location of biopsies to be sent to
the anatomopathologists for evaluation of the risk of HSIL. Every
so often considered as simple warts, they were confirmed as dys-
plasia in 50% of the cases as we published in other articles [5-8].
The novelty of this study is the heterogeneous location of HSIL in
the 2 areas; the anal margin or the anal canal. Indeed, a particular
patient may have different grade of dysplasia between the margin
and the anal canal. In France many surgeons do not realize several
biopsies but often only 1 to evaluate the grade of dysplasia of op-
erated patients. This study shows that, by doing so, only 1 out of 2
HSIL patients can be adequately diagnosed. By repeating biopsies
of the margin and the anal canal the probability of positive results
dramatically increases and allows the diagnosis of 90% and 85%
of HSIL patients respectively if 3 samples are taken. The level of
monitoring depending on the degree of severity of anal dysplasia,
1 single biopsy may be insufficient to allow the patient to benefit
from the appropriate monitoring namely that adapted to his risk
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of developing anal cancer.

At one time when strategies for early cancer screening are being
debated our proposal to simply increase the number of biopsies,
when patients are operated for multiple lesions, under general an-
esthesia seems to be an easy way to obtain a high sensitivity level
without morbidity. It may be possible that we did not assess the
complete surface of the margin and the anal canal since we did
not have a smear on the whole surface of these 2 areas. However,
even smears do not have a 100% sensitivity but rather around
34% to 69% according to studies performed in expert sites [9-12].
Moreover, this study evidenced the heterogeneous distribution of
HSIL, which would not have been revealed by a smear.

Furthermore with our multiple biopsy-approach during single
procedure, we obtained a rate of HSIL of 50% in our patients, a
rate similar to one of the highly-specialized teams in a very high-
risk population with anal smear and high-resolution anoscopy
(HRA) [13]. Our approach is pragmatic and can be implemented
from now, working first on visible lesions. HRA is still far from
being of common use due to the time it takes to perform the ex-
amination, to get trained on its use (learning curve) and also due
to the fact that the exam is not reimbursed (at least in France)
while it needs new material with high specific cost. It is thus not
possible to recommend its routine use to screen dozen of thou-
sands of patients at risk [14]. Nonetheless, we think that perform-
ing this examination for extremely high-risk patients (history of
AIN 3 and anal cancer) have to be performed.

Our study shows an increased risk of HSIL on the margin in
case of HIV infection. These data are well known [5, 15-19] but
what was less expected is the absence of associated risk for anal
canal lesions. We can't fully explain this result but it may be that
an increased risk of HSIL in anal canal is dominant and overrides
the HIV status. One knows how important the level of immuno-
depression is but that parameter was not collected in this study.

Currently, in France, anal screening by medical physical exami-
nation and conventional anoscopy is proposed in the population
identified as being at the highest risk [14]; however, recent reviews
and international guidelines recommend studies to compare ben-
efits of different strategic approaches to prevent or treat early new
anal cancer [20-22].

In our population, we found 6 patients with AIN 3. We would
like to think that we helped preventing future cancer in these pa-
tients. In reality, the natural history of progression of anal HPV
infection to anal cancer is unclear. One study estimated an HSIL
regression rate of 23.5% per year [9] and a recent French study
observed a HSIL regression rate of 30% and healing rate of 33%
after a 3-year follow-up in a cohort of HIV-infected and unin-
fected patients [23].

In their meta-analysis, Machalek et al. [20] calculated a theorical
progression rate from HSIL to anal cancer of 1 in 377 to 1 in 633
patients per year in HIV-positive men and 1 in 4,196 patients per
year in HIV-negative men.

We did not demonstrate any relation between sex and HSIL in
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this context of diffuse condyloma. Our study did not take into ac-
count the sexual preferences of each patient; however, the aim of
the study was not to identify risk factors of anal HSIL that have
been already identified in previous studies [5]. Especially since it
is now demonstrated that anal HPV infection and AIN may be
acquired in absence of anal intercourse in HIV-positive men [18,
19]. Furthermore HSIL risk factors should most probably rather
be sought out of virology and molecular biology [24, 25] rather
than out of standard epidemiological data.

In conclusion, this study demonstrates the heterogeneous ana-
tomical distribution of HSIL lesions. It suggests that blind biopsies
can't be the adequate tool to correctly identify patients with at
least 1 HSIL lesion, and we consequently recommend performing
many biopsies on both anal canal and anal margin at the begin-
ning of surgery for multiple HPV lesions during general anesthe-
sia. Before that recommendation can be formulated, since the
natural history of progression of anal HPV infection to anal can-
cer is unclear, it seems reasonable and pragmatic to consider the
destruction of all visible lesions followed by a regular monitoring
of patients at risk have a good cost-efficacy ratio given the com-
plexity of the HRA examination and heavy cytological tests.
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