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Keratosis reduces sensitivity of anal cytology in detecting anal
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Objective. To identify factors that may contribute to poor sensitivity of anal cytology in contrast to the sen-
sitivity of anoscopy in heterosexual women.
Methods. We analyzed 324 patients with biopsy confirmed diagnosis of genital intraepithelial neoplasia (either
vulva, vaginal, or cervical) from 2006 to 2011 who underwent both anal cytology and anoscopy. Cytology,
anoscopy, and biopsy results were recorded. Biopsy specimens underwent independent analysis for quality of
specimen. Also, biopsy specimens were analyzed for characteristics that may contribute to correlation, or lack
thereof, between anal cytology and anoscopic directed biopsy.
Results. 133 (41%) patients had abnormal anoscopy and underwent directed biopsy. 120 patients with normal

anal cytology had anoscopy directed biopsies, resulting in 58 cases of AIN (sensitivity 9.4%; 0.039–0.199). This
cohort was noted to have extensive keratosis covering the entire dysplastic anal lesion. 18 patients yielded ab-

normal anal cytology. Of these patients, 13 had anoscopic directed biopsies revealing 6 with AIN and absent ker-
atosis (specificity 88.6%; 0.78–0.95). The κ statistic for anal cytology and anoscopy was −0.0213 (95% CI=
−0.128–0.086).
Conclusion. Keratosis reduces the sensitivity of anal cytology. Furthermore, anal cytology poorly correlates

with anoscopy in the detection of AIN (κ statistic=−0.0213).

© 2011 Elsevier Inc. All rights reserved.
Introduction

The National Cancer Institute estimates that 5,260 new cases of anal
cancer were made in 2010. This constitutes a near doubling in the anal
cancer rate over the past 10 years. The recently released Surveillance
Epidemiology and End Results (SEER) report cites a statistically signifi-
cant rise in the annual percentage change (APC) of 2.4 from 1992 to
2008 [1].

Conversely, cervical cancer APC over the same time period is −2.7,
largely attributable to improved screening modalities and guidelines
[1]. Routine Pap smear screening has reduced the incidence of cervical
cancer from 40 per 100,000 to 8 per 100,000. Because of this success,
some have advocated anal intraepithelial neoplasia (AIN) screening
using anal cytology at least in certain high risk population [2,3]. Risk
factors for developing anal cancer, in both men and women, include
anogenital human papillomavirus infection, anal receptive intercourse,
multiple sexual partners, history of sexually transmitted disease, immu-
nosuppression, and history of anal condyloma.Womenwith anal cancer
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are likely to have a prior history of cervical intraepithelial neoplasia or
cervical carcinoma [4,5].

Palefsky reported the sensitivity of anal cytology for detection of
biopsy-proven AIN to be 69% in HIV-positive and 47% in HIV-negative
men [6]. However, our study and others suggest that anal cytology is
not a sensitive method for screening for AIN [5]. In our previous study,
we evaluated 205 patients with genital dysplasia for both anal cytology
and colposcopy. Anal cytology had a sensitivity of 8% and specificity of
94% in the diagnosis of AIN when compared to biopsy. Lee et al had
similarly poor sensitivity in their study of 169 MSM, noting 90 (53%)
of biopsy proven anal dysplasia had normal anal cytology [7].

It has been hypothesized that poor cellularity and excess contami-
nants may be the source of reduced sensitivity in anal cytology [8].
The focus of this study is to identify factors that may contribute to
poor sensitivity of anal cytology in contrast to the sensitivity of anoscopy
in heterosexual women.

Methods

The study consisted of a 339 consecutive patientswith genital (vulvar,
vaginal or cervical) intraepithelial neoplasia referred to the University of
Tennessee-West Clinic gynecologic oncology division from June 2006 to
December 2010.
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The study was approved by our University Hospital's Institutional
Review Board. The sample size was estimated based on heterosexual
American women. The prevalence of AIN in the study population was
assumed to be around 10%. This prevalence was estimated with a 95%
confidence interval with a precision of 5% on each side of the
estimate. A probability of 80% was desired to have the confidence
interval with such precision. Using the SAS POWER procedure (SAS
Institute, Cary, NC), the required sample size was found to be a min-
imum of 180 participants. Patients were included in the study if they
had a confirmed diagnosis of genital intraepithelial neoplasia (using
biopsies of the vulva, vagina or cervix). Patients were excluded if
they had a history of any anogenital cancer (cervix, vulva, vagina, or
anus) or absence of a rectum. All patients were evaluated as part of
our clinical practicewith anal cytology and anoscopy by one gynecolog-
ic oncologist who was trained in high-resolution anoscopy. Medical
history and demographic data such as age, and sexual history were
also collected from the chart. Any unique identifiers were deleted to
protect patients' privacy. Anonymous data were reviewed in detail.

Vulvar, vaginal, and cervical examinations were done in the usual
dorsolithomy position. 3% acetic acid was applied and the patients
were carefully evaluated with colposcopy. Then, an anal smear was
obtained using a plastic cotton swab, soaked in normal saline, then
gently inserted until resistance from the wall of the rectum was met
(approximately 4.5 cm). The swab was withdrawn with lateral
pressure, using a spiral motion, in order to sample the entire circumfer-
ence of the anal canal. The swab was processed using the ThinPrep™
(Hologic, Inc. Marlborough, MA) technique. Next, high-resolution
anoscopic exam was performed by inserting a plastic disposable
anoscope lubricated with water into the anus and 3% acetic acid was
sprayed into the mucosa [9]. A cotton swab soaked in 3% acetic acid
was then applied evenly to the deeper anal canal prior to visualization.
Anoscopic examination with 16× magnification was performed. Any
abnormalities (acetowhite changes, raised lesions, discolorations)
were biopsied. A local anesthetic (Lidocaine 1% without epinephrine)
was injected before biopsy of lesions distal to the dentate line. Digital
vaginal and rectal examinations were also performed after colposcopy
and anoscopy.

All of the anal cytology slides were reviewed for adequacy of the
specimen based on the Bethesda 2001 criteria: minimum cellularity of
1–2 nucleated squamous cells per high power field (hpf) for ThinPrep
specimens. Obscuring factors such as fecal material, bacteria, and in-
flammation may hinder evaluation, and when the majority of nucleate
Fig. 1. Patient d
squamous cells are obscured, specimens would be considered unsatis-
factory for evaluation [8].

Results were recorded and Cohen's kappa coefficient (κ) was used
to assess agreement.

Results

339 patients were identified (Fig. 1). 15 patients declined anal
examination and were excluded. All participants were heterosexual
women with an average age of 39 (range 14 to 83). During the
study, 35% were currently sexually active. 30 (9.2%) patients were
immunocompromised (16 HIV, 9 autoimmune disorders, 5 on sup-
pression for organ transplantation).

The remaining 324 patients underwent anal cytology and high
resolution anoscopy. 134 (41.4%) patients had abnormal anoscopy
and underwent directed biopsy, with the exception of one patient
who declined. Anoscopic directed biopsy yielded 64 patients with
AIN (35 AIN I, 6 AIN II, 20 AIN III) and three with non-AIN abnormal-
ities (candida, lichen sclerosis, and lichen simplex). 120 patients with
normal anal cytology had anoscopy directed biopsies, resulting in 58
cases of AIN (sensitivity 9.4%; 0.039–0.199). Out of 324 patients,
there were 18 patients with abnormal anal cytology (13 ASCUS, 4
LSIL, 1 ASC-H). Of these patients, 13 had anoscopic directed biopsy
revealing 6 with AIN (3 AIN I, 1 AIN II, 2 AIN III) and 7 patients with
normal anal biopsy results (specificity 88.6%; 0.78–0.95). The false
positive rate (FPR) of anal cytology is 57% (0.296–0.812). The κ
statistic was −0.0213 (95% CI=−0.128–0.086), indicating poor
agreement between anal cytology and biopsy results.

Independent analysis of previously submitted pathology biopsy
slides revealed the cohort of 58 patients with negative anal cytology
and biopsy proven AIN to have extensive keratosis (Fig. 2) covering
the entire dysplastic anal lesion. Of the 18 cohort patients with abnor-
mal cytology, 6 patients had AIN without keratosis covering the
epithelial layer (Fig. 3). Anal cytology correlation to anal dysplasia is
shown in Fig. 4.

Discussion

The inverse relationship between presence of keratosis and correla-
tion between cytology and biopsy suggest that keratosis may contribute
to thepoor sensitivity of anal cytology in detecting AIN.When compared
istribution.



Fig. 2. Anal biopsy lesion with extensive hyperkeratosis.
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to the cervix, with its easily visualized transformation zone and mucus
covering, it becomes clear that AIN is more similar to VIN.

Similar to prior studies of the vulva, it is difficult to remove cells
from a dry, keratinized surface [10]. The much larger and irregular
surface area of the anus contributes to sampling error when com-
pared to the easily visualized transformation zone of the cervix. Fur-
thermore, the location of dysplasia is often found perianal and thus
not amenable to detection by anal cytology [11]. Anoscopy of the
perianal region allows for greater detection of AIN. Although the
perianal lesions may spread into the anal canal, anal canal lesions
without evidence of perianal involvement are very unusual [11].

A key discrepancybetween this study and that of Palefsky et al. is the
use of ThinPrep rather than glass slide [6]. Due to the dry, keratotic sur-
face and lack ofmucus, direct smears becomemore unreliable due to air
Fig. 3. Left perianal biopsy at 10× mag
drying. The ThinPrep allows for improved fixation and preservation.
Secondly, not all patients were biopsied in the aforementioned study.
Reasons for this included subject refusal and medical contraindications
such as recent intake of acetylsalicylic acid, neutropenia (b1000 cells/
mm3), thrombocytopenia (b75,000 platelets/mm3), or concurrent bac-
terial or viral infection in or around the anus. This study included all
patients with genital intraepithelial neoplasia, save those who declined
biopsy, and thus excluded.

This study demonstrated the high incidence of keratosis in anal
biopsies. This keratotic covering may be the cause of anal cytology's
poor sensitivity (9.4%) in detecting AIN; as demonstrated in the co-
hort of 58 patients with normal anal cytology but AIN on anoscopy-
directed biopsy. All of which covered with keratosis. Conversely, of
the patients with abnormal anal cytology and abnormal histology,
nification with minimal keratosis.

image of Fig.�3


Fig. 4. Low grade squamous intraepithelial lesion from anal cytology.

295A.C. ElNaggar et al. / Gynecologic Oncology 124 (2012) 292–295
all 6 biopsy specimens revealed no keratosis. Though specificity was
88.6%, the FPR of 57% would let to unnecessary follow-up visits, ad-
ditional exams, and unnecessary surveillance.

Furthermore, anal cytological sampling did not correlatewith biopsy-
confirmed diagnosis of AIN (κ statistic=−0.0213). Our findings do not
support the use of the anal pap smear in the clinical management of AIN.
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