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Abstract.

Anorectal cytology (ARC) is increasingly accepted as a valid screening tool for the diagnosis of squamous

intraepithelial lesions in populations at increased risk for anal cancer. As with cervical cancer screening protocols, proper
patient preparation, specimen collection and specimen processing are essential for obtaining an optimal cytological sample.
With attention and experience, the clinician can collect the best possible ARC specimen for laboratory evaluation. The
incorporation of repeated interval anal cytology into standard surveillance practices for high-risk individuals is a valuable
tool for the early detection of human papillomavirus-related anal squamous epithelial lesions and the prevention of anal

squamous cell carcinomas.
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Introduction

Anal cytology or anorectal cytology (ARC) is becoming a more
common tool for the evaluation of human papillomavirus
(HPV) related anal squamous intraepithelial lesions (ASIL)
and anal squamous cell carcinomas (SCCs), particularly in
populations at increased risk for anal cancer, including men
who have sex with men (MSM) and HIV-seropositive patients.
Because the aetiology and pathogenesis of anal squamous
neoplasias are analogous to cervical disease, most of the
screening and diagnostic protocols have been adapted from
the knowledge base of cervical cancer screening and
management.

As ARC gains wider acceptance as a screening tool for
anal cancer and its precursors, techniques to optimise its
performance need to be delineated. This review focuses on
specimen collection and processing, specimen adequacy, and
the sensitivity and specificity of anal cytology, and briefly
reviews the cytomorphologic features of HPV-related
abnormalities and other findings.

Specimen collection

As with the cervix, the technique of obtaining the anal cellular
sample is critical for maximising the quality of the sample
and, ultimately, the success of cytological screening. The goal
of specimen collection is to harvest a cellular sample that
adequately represents the morphology of the entire epithelial
lining of the anal canal. The anal canal is ~3.5—4 cm long in men
and shorter in women.' It extends from the distal rectal vault to
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the anal verge. Its mucosal surface is apposed due to the resting
tone of the anal sphincters, resulting in a plicated surface that is
challenging to sample thoroughly.

As with gynaecological cytology, instructing the patient is
important to obtaining an optimal sample. Enemas and receptive
anal intercourse should be avoided for 24h before the
procedure.” The rectum should be emptied before obtaining
the cytology sample.” Patients can be positioned in various ways
for collection of ARC specimens. The left lateral decubitus
position is preferred when the ARC is followed by high-
resolution anoscopy. For female patients who are also having
a pelvic exam, the dorsal lithotomy position is typically used.

For sampling, a tap water-moistened Dacron or synthetic
polyester fibre swab is the most commonly used sampling
device, in the manner first described by Palefsky e al* A
variety of other sampling devices have been used, although
direct comparisons on the performance of the devices are few in
number. Arain et al. reported use of the Rovers EndoCervex
brush (Rovers Medical Devices, Oss, The Netherlands), the
Digene cervical sampler brush (Qiagen, Inc. USA, Valencia,
CA, USA) and the brush from the SurePath sample collection kit
(Franklin Lakes, NJ, USA),” although they did not report how
these devices compared to each other. Others have also used
cervical brushes,” although they can cause unnecessary
discomfort and bleeding.” In another study, flocked nylon
swabs collected slightly more cells than the Dacron swab,
though this was not statistically significant and the flocked
nylon swabs were considerably (>6 times) more expensive.’
Roka et al.'’ found that the Dacron swab provided better
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sampling for HPV DNA testing than using the cervical brush;
however, cytology results were not reported.

Generally, wooden cotton-tipped swabs should be avoided
for two main reasons. First, cells cling to the cotton fibres more
than to the Dacron swab, reducing transfer of the cellular sample
to the glass slide or liquid cytology medium.> Second, the
wooden handle of cotton-tipped swabs may break and
splinter when using the pressure required for collection of an
adequate sample.!' For this same reason, prescored sampling
devices of any type should be avoided. Ultimately, however, the
type of collection device is probably less important than the
skill and experience of the clinician in collecting a representative
sample.’

Studies have also reported two basic approaches for
collecting cells from the anal canal: ‘blind’ sampling (i.e.
without direct visualisation of the canal) and anoscope-guided
sampling. In a paired random sequence clinical trial, Vajdic et al.
found that ‘blind’ sampling was superior to the anoscope-
guided method, and resulted in more adequate samples and
an increased detection of cytological abnormalities.'” Plausible
hypotheses for the superiority of ‘blind” sampling are that the
anoscope may mechanically interfere with sampling or cover
the target mucosa, or the use of a lubricant, even water, with
insertion of the anoscope before collection, may hinder cell
harvest or interfere with slide preparation.

Self-collected ARC samples are more feasible than those for
cervicovaginal cytology. Four studies have looked at various
aspects of patient-collected anal specimens. In the first
published study of patients that had previously experienced
clinician-collection of ARC, high specimen adequacy rates
were reported: 91% for self-collected specimens v. 99%
for clinician-collected ones.'® In a population naive to anal
cancer screening, Lampinen et al. showed similar, albeit
lower, adequacy rates, with 83% of self-collected and 92% of
provider-collected samples being deemed adequate for
cytological evaluation.'* In another population of MSM, the
majority (93%) who had not previously been screened had
specimen adequacy rates of 80%.'° In this study, in HIV-
seropositive MSM, the sensitivity of ARC, for the detection
of biopsy-proven anal intraepithelial neoplasia, was 75% when
self-collected and 90% when clinician-collected; the values
were lower in HIV-negative MSM at 48% and 62%,
respectively, presumably due to the lower burden of HPV-
associated disease in immunocompetent MSM. In addition,
self-collected swabs have been integrated into an existing
community venue-based HIV surveillance system for
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MSM. Although only 62% of the samples were adequate for
cytological evaluation, the study demonstrated the feasibility of
community-based monitoring for HPV-related anal disease.'®
Ilustrated instructions for self-collection of anal specimens are
available,'” and may increase the acceptability and accessibility
of anal cancer screening.

Although they are not standardised, there are multiple
protocols for collection of anal cytology samples, available in
the literature and online.”'” "

Collecting an ARC is a simple procedure but requires
diligence on the part of the clinician to collect an adequate
sample (Table 1). Typically, the patient lies on their side with the
knees drawn to the chest. Remembering that the anal canal is
~3.5—4 cm long in men (though shorter in women), the Dacron
swab should be gently inserted into the distal rectal vault,
ensuring sampling of the anorectal junction (ARJ) and the
anal transformation zone, the location of origin of most high-
grade lesions.

Sampling only the perianal skin is not an ‘anal cytology’ and
cytological sampling of keratinised skin cells does not provide
sufficient cellularity for diagnosis, misses the target zone of the
ARIJ and will result in an unsatisfactory sample.

Specimen preparation

Cytological specimens, either liquid-based cytology or
conventional smears, are stained in the laboratory with the
Papanicolaou (Pap) stain. Two studies have compared
conventional smears and ThinPrep (Hologic Corporation,
Bedford, MA, USA) anal cytology. In a split-sample study,
with experienced clinicians collecting the samples, both
preparations yielded similar diagnoses, but the ThinPrep
technique reduced the faecal contamination and air-drying
artefacts that frequently hinder a cytological evaluation of
conventional anal smears.”’ In another study with clinicians
who had no prior experience in obtaining cytological specimens
from the anus, ThinPrep liquid-based samples were twice as
likely to be satisfactory, with adequate cellularity, and detected
nearly eight times as many ASILs when compared to
conventional cytology.”!

With the widespread adoption of liquid-based cytology in the
United States and the ready availability of gynaecological
cytology supplies in many clinics, most ARC samples are
prepared using one of the two United States Food and Drug
Administration-approved methods for cervical Pap tests:
SurePath or ThinPrep. Once the collected ARC sample is

Table 1. Steps in collecting an anal cytology specimens (adapted from Jay?)

Step Procedure

1 Moisten synthetic swab with tap water or saline

2 Separate buttocks gently so anal opening is clearly viewed

3 Insert swab slowly until it bypasses the internal sphincter; be certain to find an angle that is not painful or immediately resistant; adjust angle and

reinsert if needed
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Insert as far as possible, usually 5-7 cm (2-3 inches), until resistance is met and the swab abuts the distal wall of the rectum

Slowly remove swab in a spiral motion applying firm, consistent lateral pressure to sample all aspects of the mucosa of the anal canal

Count slowly to 10 or more while removing the swab and collecting the cellular sample

When reaching the anal verge (i.e. distal end of the anal canal), release hold on the buttocks so that the verge is sampled

Transfer sample to liquid-cytology vial by vigorously swirling swab in the preservative fluid or prepare smear on glass slide for immediate fixation
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transferred to the preservative vial (SurePath Preservative Fluid
or PreservCyt for ThinPrep), the processing procedures in the
laboratory are identical to those for the specific liquid-based Pap
test preservative vial used. However, this is an ‘off-label’ use of
these products and requires validation by the laboratory. Both
techniques result in a slide with a thin layer of cells displayed in a
circular area of 13 mm for SurePath and 20 mm for ThinPrep. No
published data are available for the use of computer-assisted
screening for ARC.

Alternatively, ARC can also be processed in the laboratory as
are other nongynaecological specimens. For ThinPrep ARC,
the samples are collected in CytoLyt (Hologic Corporation) and
processed according to the manufacturer’s instructions.
Samples collected in CytoLyt require additional concentration
and washing steps in the laboratory before slide preparation. For
SurePath specimens processed using the PrepStain System, the
sample is submitted in CytoRich Red Fixative (BD Diagnostics
— TriPath, Burlington, NC, USA) and processed using standard
nongynaecological sample procedures.''

Specimen adequacy

Specimen adequacy protocols for ARC have not been evaluated
critically but certain important assumptions have been carried
over from the cervical cytology model. It is critical that all ARC
have sufficient numbers of nucleated squamous cells. As a guide,
the minimum cellularity required for an adequate sample is
~2000-3000 nucleated squamous cells.”> For liquid-based
ARC, this equates to 1-2 nucleated squamous cells per high-
power field (HPF) for ThinPrep (with a diameter of 20 mm) and
3—6 nucleated squamous cells per HPF for SurePath (with a
diameter of 13 mm). In their study of 200 ARCs using SurePath,
Arain et al.’ found that only ARCs with an average of six or
more nucleated squamous cells per HPF had diagnostic cells and
recommend that SurePath preparations have an average of six or
more nucleated squamous cells per HPF for adequacy.

ARC is reported in the same format as cervical cytology
using modified Bethesda terminology. The presence or absence
of transformation zone components — rectal columnar cells or
squamous metaplastic cells — may be reported as a qualify
indicator but the relationship to the finding of diagnostic
abnormalities is controversial, similar to gynaecological
cytology.”® Using conventional smears, Palefsky et al. found
the absence of columnar cells did not affect the sensitivity,

Table 2.
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specificity or predictive value of anal cytology.* Using ThinPrep
cytology, Vadjic also found that the absence of rectal glandular
cells did not reduce the detection of anal neoplasia.'? In a
SurePath study, although most ARC with high-grade cytological
abnormalities had transformation zone components present,
their absence did not correlate statistically to the detection of
high-grade disease.” However, in a study of conventional smears,
Bakotic et al. found a statistically significant association
between the presence of columnar cells and anal intraepithelial
lesions.”*

Obtaining an adequate sample for ARC can be challenging,
particularly for clinicians inexperienced with the procedure.
Common causes of ARC that are unsatisfactory for
evaluation include: insufficient cellularity, predominance of
anucleate squames, and contamination with heavy faecal
material and debris. Poor cellular preservation in conventional
cytology smears may also yield an unsatisfactory result. Failure
to insert the swab far enough into the anal canal is one of the
more common clinical errors that leads to a nonrepresentative
sample. Anal cytology collected when sampling devices were
inserted at least 4cm into the canal showed statistically
significantly more abnormalities than those inserted only
2em.” Applying insufficient lateral pressure while retracting
the swab can also lead to hypocellular samples, as can failure to
sample adequately while retracting the swab slowly and
methodically. Common causes of unsatisfactory and limited
ARC are summarised in Table 2.

Accuracy of ARC

There is a wide reported range of sensitivity and specificity
for ARC, depending, in part, on the type of preparation, the
definition of an abnormal result and the population studied. In a
systematic review of anal cancer screening in HIV-infected
individuals, the sensitivity of ARC ranged from 69% to 93%
and specificity ranged from 32% to 59%.%° This range of
sensitivity is comparable to the rates seen with cervical
cytology. Sensitivity is higher in HIV-infected MSM,
presumably due to the larger burden of HPV-related disease in
immunosuppressed individuals leading to an increased chance
of adequately sampling an abnormality. Conversely, specificity
is higher in HIV-uninfected MSM.*

It is important to consider two essential points when
evaluating the operating characteristics of ARC. First, accuracy

Causes of unsatisfactory and limited anal cytology

Problem Cause

Insufficient or scant nucleated
squamous cells

Anucleate squames
predominate

Heavy or obscuring faecal
material

Absent transformation zone
components

Air-drying and mechanical
artefact (for conventional
smear preparations)

Lack of rapid fixation
Inadequate fixation

Inadequate lateral pressure used when collecting sample
Canal not sampled for sufficient time (swab retracted too quickly)

Swab not inserted far enough into the canal (sampling incorrectly directed to the distal, keratinised portion)
Swab retracted too quickly and primarily sampled the distal canal

Failure to evacuate stool before sample collection
Insufficient lateral pressure applied during retraction of swab, failing to sample walls of the anal canal

Failure to insert swab far enough into anal canal

Excessive pressure used to smear sample on glass slide
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calculations are based on the imperfect ‘gold standard’ of
HRA-guided biopsy, which itself is subject to sampling and
measurement error.”’ Second, similar to the Pap test for cervical
cancer screening, the success of ARC in anal cancer screening
should be based on repeated testing over time. Palefsky et al.
showed that sensitivity for the detection of ASIL increased
fr0m469% to 81% when looking at repeat testing on a second
visit.

Basic cytomorphology

Interpretive review of ARC utilises an adaptation of the
Bethesda System (TBS). Detailed information on the
cytomorphology and classification of ARC can be found in
several references.’%%2

Normal findings

Normal cellular components in an ARC include epithelial cells
from the entire anal canal: rectal columnar cells from the distal
rectum and ARJ, squamous metaplastic cells from the
transformation zone, and nucleated squamous cells and
anucleated squames from the distal canal and anal verge.
Faecal material is frequently seen, but typically does not limit
interpretation, especially with liquid-based cytology.

Squamous epithelial abnormalities include: atypical
squamous cells of uncertain significance (ASC-US), low-
grade squamous intraepithelial lesions (LSIL), atypical

squamous cells cannot exclude a high-grade squamous
intraepithelial lesion (ASC-H) and high-grade squamous
intraepithelial lesions (HSIL).

ASC-US is represented on ARC by rare, scattered mature
squamous cells (superficial and intermediate type)with enlarged,
wrinkled, hyperchromatic nuclei, or by parakeratotic cells with
slight nuclear pleomorphism and atypia but lacking changes
sufficient to render a diagnosis of LSIL. Dyskeratotic cells may
also be seen. Even minor cytological changes should be reported
because of the high incidence of disease in the populations
targeted for screening. LSIL is characterised by the presence of
koilocytes, and by superficial and high intermediate cells with an
increased nuclear to cytoplasmic ratio and frequent binucleation
(Fig. 1). Compared to ASC-US, the nuclei are more atypical,
with angulation and irregularity, as well as chromatin clumping
and hyperchromasia. Atypical parakeratotic cells may be
numerous.

In HSIL, the abnormal squamous cells are of immature
squamous metaplastic, low intermediate or parabasal types
(Fig. 2). There is prominent nuclear enlargement with coarse
chromatin and wrinkling, and irregularity of the nuclear
membrane. Chromatin margination and clearing may also be
noted in some nuclei. Nucleoli are inconspicuous. The high-
grade cells are frequently numerous but are usually present as
single dyshesive cells. A mixture with atypical parakeratotic
cells is also common, representing a keratinising HSIL.
Cellular sheets and syncitia are not a common feature of
HSIL in ARC. The presence of any parabasal type atypical
squamous cells should be considered significant, even if very
scarce in number. When there are insufficient features to be
diagnosed as HSIL, the use of the ASC-H classification is
appropriate.
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Fig. 1. Anal low-grade squamous intraepithelial lesion. A group of
superficial squamous cells with the characteristic changes of HPV. Note
the binucleation and koilocytosis (high magnification, ThinPrep).

Fig. 2. Anal high-grade squamous intraepithelial lesion with parabasal
type squamous cells with enlarged nuclei and increased nuclear : cytoplasmic
ratio. Atypia in the nuclei is characterised by chromatin clumping and
irregular nuclear membranes (high magnification, ThinPrep).

Squamous cell carcinoma

Invasive SCC is difficult to diagnose on ARC because diathesis
is often absent or may be difficult to distinguish from normal
faecal flora. With the classic keratinising SCC, bizarre atypical
squames, characterised by orangeophilic cytoplasm and
hyperchromatic nuclei in a background of HSIL, should give
rise to a suspicion of invasion, as should the presence of more
obvious malignant squamous epithelial cells. Nucleoli are
typically identified in cells derived from nonkeratinising
SCCs. (Fig. 3)

Organisms

Although organisms may also be noted in ARC specimens as
incidental findings, ARC should not be considered an accurate
tool for diagnosing infection with any reliability. Herpes virus
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Fig. 3. Anal squamous cell carcinoma. Enlarged malignant squamous cells
with chromatin clearing and nucleoli. Also present are atypical keratinised
squamous cells with dyskeratosis. Clusters of inflammatory cells are seen
near the sheets of malignant cells (high magnification, ThinPrep).

infection is characterised by the classic multinucleated cells with
cleared chromatin and nuclear inclusions. Typical viropathic
nuclear inclusions specific for cytomegalovirus may also be
identified in the immunosuppressed patient. Candida hyphae
and spores are similar in appearance to those seen in cytology of
the female genital tract. Amoebae, both pathologic and
nonpathogenic, can also be seen in ARC.

HPV testing

In the populations at increased risk for anal cancer targeted for
screening, studies have demonstrated that high-risk HPV testing
adds little value to anal cytology because of its low positive
predictive value and poor specificity.’” > Type-specific testing
for HPV-16 may prove to be more useful because of its specific
association with high-grade AIN and SCC.** The excellent
negative predictive value of high-risk HPV testing may be of
value after high-resolution anoscopy and in post-treatment
management.33

Summary

Using the model of cervical cancer screening protocols, ARC is
developing into a valuable tool for the early detection of the
HPV-related anal squamous intraepithelial lesions that are the
precursors of anal SCCs. A thorough understanding of
the proper technique to obtain an optimal ARC sample is
important to maximise sensitivity when incorporating this
procedure into a surveillance protocol for at-risk individuals
over time. Patient preparation is the first step and should include
instructions to avoid enemas and anal receptive intercourse for
24h before the procedure. Emptying the rectum before the
specimen is obtained will decrease contamination of the
specimen by faecal contents. As with cervical cytology,
attention must be paid to the methodical details of specimen
collection, including the target anatomy, the appropriate
technique for proper sampling and specimen preparation.
With attention and experience, the clinician can collect the
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best possible ARC specimens for laboratory evaluation, and
facilitate the diagnostic communication between practitioners
and pathologists that is essential to patient care.
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