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ARTICLE INFO ABSTRACT

Keywords: Introduction: Anal cytology (AC) can be used as a screening tool for detection of anal HPV associated lesions,
Anal screening mainly in men who have sex with men and in immunosuppressed patients. Our aim is to review our experience
Women with AC in women.

Anal cancer Material & methods: We have retrospectively reviewed all AC diagnosed between 2010-2017 in a single
Sr’)t\‘/’l"gy tertiary hospital (n = 644) and selected those performed in women (n = 158).

Results: 24.53% of AC were performed in women. 14.7% of all women were HIV positive and 56.7% referred
anal intercourse. Squamous lesions were found in 27.2% of women, most of them ASCUS and LSIL (14% and
11.5%). HPV DNA was detected in 38.6% of patients, and 63.9% of them showed positivity for multiple high-risk
types. Anal biopsy showed high grade lesions in 20% of biopsied patients. We observed a significant relationship
between HPV status and receptive anal sex, and the association between HPV status and anal histological di-
agnosis tended to significance. Sensitivity, specificity, negative predictive value and positive predictive value for
anal cytology were 57%; 83%; 28% and 94%, respectively. 70.9% of women had synchronous cervical cytology,
and squamous cervical lesions were detected in 46.4% of the cases, most of them LSIL or ASCUS (21.4% and
15.2%). We did not confirm a significant association between cytological diagnosis of cervical and anal samples.
Conclusions: AC is less widely used in women than in homosexual men. However, women show important rates
of anal lesions, regardless of their HIV status. More studies should be performed to assess the potential impact of

screening protocols in this population.

1. Introduction

Anal cancer is an uncommon disease [1,2], with incidence rates
under 2 per 100,000 per year [1]. However, its incidence has been
increasing in the last decades [3]. In fact, incidence rates of anal car-
cinoma in countries such as United States or Australia have been re-
ported to increase by 2.6% and 3.4% per year, respectively [1]. Anal
cancer comprises two different histological subtypes: squamous cell
carcinoma (SCC) and adenocarcinoma. SCC is the most frequent sub-
type and it has been shown to be related to human papillomavirus
(HPV) infection [2]. Due to its similarities with cervical cancer, anal
SCC is potentially preventable and premalignant lesions can be detected
and treated [4]. The most recognized risk factors for anal cancer are
HIV infection or immunosuppression, receptive anal intercourse and
high risk sexual behavior. Cigarette smoking has been identified as an
independent risk factor in some studies [5,6]. In women, a history of

cervical and/or vulvar HPV-related cancer has been also associated
with anal cancer [7]. No national guidelines for anal cancer screening
have been developed, but screening protocols analogous to those em-
ployed for cervical cancer have been implemented in certain high-risk
groups, mainly men-who-have sex with men and HIV patients [8-10].
Several screening tools can be used, such as digital anorectal exams,
anal Pap tests, HPV testing, high-resolution anuscopy and anal biopsy
[9]. Reported sensitivity and specificity rates for anal cytology vary
between studies, but it is generally considered a cost-effective screening
tool [9]. In respect of female patients, few reports have addressed the
features of anal cancer in women [11]. Screening protocols have been
used to identify anal cancer precursors in some high-risk groups, such
as HIV-infected patients or women with abnormal cervical cytology
and/or cervical HPV infection [10,12]. Many controversies exist in the
literature regarding the real incidence of anal cancer, the pathogenic
impact of sexual behaviour, the natural history of anal lesions, the
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accuracy of screening tools for the identification of high-grade lesions,
the selection of high-risk patients for screening, the significance of a
diagnosis of atypical squamous cells of undetermined significance
(ASCUS) or low-grade dysplasia and the rate of malignant transforma-
tion of high-grade dysplasia. In women, anal cancer features are not
clearly defined due to the limited number of studies available.

In this study, we have retrospectively reviewed our experience with
anal cytology in women. Our aims are to estimate the prevalence of
anal squamous dysplasia and to evaluate the general performance of
cytology, histology and HPV hybridization for detecting anal squamous
lesions in female patients.

2. Material and methods

We have retrospectively reviewed all anal cytologies diagnosed in
women between 2010 and 2017 in a large tertiary center in Madrid
(Spain).

In our institution, the sample is collected using a moistened swab
and placed in CytoLyt solution for thin-layer preparation (ThinPrep).
Smears are stained with Papanicolaou stain. Polymerase chain reaction
(PCR) for HPV DNA detection is performed with Clart® HPV system
(Genomica SAU, Spain). This system detects 49 different serotypes of
the HPV, including the most prevalent high and low risk ones.

In patients with abnormal cytology or high clinical suspicion, high-
resolution anuscopy is performed after application of acetic acid and
Lugol’s solution, and suspicious lesions are biopsied. Biopsy is formalin
fixed and paraffin embedded, sectioned into 4 um slides and stained
with hematoxylin-eosin for routine histological study.

Cytological diagnoses were retrieved from the database of the
Surgical Pathology Department (PatWin). Electronic medical records
were also reviewed and subsequent follow-up data and histological
diagnoses were collected. All the information was stored in an Excel file
and analyzed with the SPSS 20.0 for Windows statistical package. For
the analysis of association between variables, we have employed either
x2 (chi)-squared test (qualitative variables) or Student’s t-test (to
compare means between dichotomic quantitative variables). The sta-
tistical significance was settled at a p-value < 0.05. All qualitative data
were represented with percentage and absolute numbers.

We have also reviewed the literature and compared our results with
those previously reported.

3. Results

644 anal cytologies were diagnosed in our institution between 2010
and 2017. Female patients constituted 24.53% of all patients (n = 158)
and mean age was 40 years. 14.7% of all women were HIV positive and
56.7% of patients referred previous receptive anal sex. Only 3.2% of
anal cytological samples were considered inadequate. Squamous lesions
were found in 27.2% of women (n = 43). Women with squamous ab-
normalities showed atypical squamous cells of unknown significance
(ASCUS), low grade squamous intraepithelial lesion (LSIL), high grade
squamous intraepithelial lesion (HSIL) and squamous cell carcinoma
(SCC) in 51.1%, 41.8%, 4.6% and 2.3% of cases, respectively. PCR for
HPV was performed in 54.4% of cases (n = 86). PCR results are sum-
marized in Table 1. HPV DNA was detected in 38.6% of patients
(n = 61), and 45.3% of all samples were positive for multiple high-risk
HPV types (n = 39). Anal biopsy was performed in 31.6% of patients
(n = 50). Histological diagnoses are shown in Table 2. High-grade le-
sions (including high-grade dysplasia and SCC) were detected by his-
tology in 20% of biopsied patients.

The association between anal HPV status in cytology and histolo-
gical diagnosis tended to significance (p = 0.064). Non-infected pa-
tients showed mainly negative results (60%), most patients infected
with high-risk types showed anal dysplasia (anal intraepithelial neo-
plasia —AIN- I or anal condylomas in 56.5%, AIN II-IIl and SCC in
43.5%), and 83.3% of patients infected with low-risk types were
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Table 1
PCR HPV results (anal cytology).

HPV* type % of all patients with PCR” HPV (n = 86)
No HPV 29% (n = 25)
HPV 16 81% (n=7)
HPV 16 and 18 4.6% (n = 4)

> 2 high-risk types
> 2 low-risk types

45.3% (n = 39)
12.8% (n = 11)

@ HPV: human papillomavirus.
> PCR: polymerase chain reaction.

Table 2
Histological diagnosis (anal biopsy).

Histological diagnosis % of patients with anal biopsy (n = 50)

Negative 22% (n = 11)
Condyloma 42% (n = 21)
LSIL? 16% (n = 8)
HSIL" 6% (n = 3)
scce 14% (n = 7)

@ LSIL: low grade squamous intraepithelial lesion.
b HSIL: high grade squamous intraepithelial lesion.
¢ SCC: squamous cell carcinoma.

diagnosed with anal condylomas or AIN I. We found a significant re-
lationship between HPV status and receptive anal sex. 76.1% of non-
infected patients had no anal sex, and 60% of patients infected with
high-risk HPV types had previous anal intercourse. We did not identify
an association between anal HPV status and anal cytological diagnosis.
50% of negative anal cytologies showed high-risk HPV positivity. HIV
status was not associated with anal cytological or histological diagnosis.
In fact, most anal high-grade lesions and SCC were detected in HIV-
negative patients.

Correlation between anal cytological and histological diagnoses is
summarized in Table 3. Negative Thin-Prep smears were AIN I, AIN II-
III or SCC in 4%, 4% and 20% of cases. Most ASCUS cases showed AIN I
or condylomas in histology (40% and 30%, respectively) and all HSIL
cases were diagnosed as SCC or AIN II-III. LSIL was a heterogeneous
category, including mainly condylomas (41.6%), but also AIN I and SCC
(25%, 8.3%).

Most SCC were classified as negative or LSIL by cytology (85.7%),
and AIN II-III lesions were heterogeneously diagnosed as ASCUS, LSIL
or HSIL.

Sensitivity, specificity, negative predictive value and positive pre-
dictive value for anal cytology were 57%; 83%; 28% and 94%, re-
spectively. Thus, the overall accuracy of cytology for diagnosing anal
lesions in women was at best moderate.

In 70.9% of all women, a synchronous cervical cytology was per-
formed (n = 112), and squamous lesions were detected in 46.4% of
these cases, most of them ASCUS or LSIL (15.2% and 21.4%, respec-
tively). HPV PCR was performed in 37.3% of cervical samples, and
52.5% of patients showed infection by multiple high-risk HPV types.
Cervical cytology results are summarized in Table 4. In 23.7% of pa-
tients a cervical biopsy was performed (n = 27), and histological di-
agnoses were negative, LSIL and HSIL in 25.92%, 33.3% and 37% of
cases.

29.7% of women had previous cervical lesions and 11.4% had
previous infection with high-risk HPV types.

Correlation between anal and synchronous cervical cytology is
summarized in Table 5. 57.5% of patients with anal squamous atypia
and synchronous cervical cytology showed cervical squamous atypia.
We have not observed a significant association between cytological
diagnosis of cervical and anal samples. Cervical cytology and anal
biopsy were not correlated either. In fact, most patients with SCC and
AIN II-III confirmed by histology and synchronous cervical tests showed
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Table 3

Correlation between cytological and histological diagnosis (anal samples).
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Cytological diagnosis

Negative (n = 109)

ASCUS" (n = 22)

LSIL" (n = 18)

HSIL® (n = 2)

Biopsy
Histological diagnosis

23% (n = 25)
Negative 24% (n = 6)

Condyloma 48% (n = 12)
AIN'14% (n=1)
AINN II-IIT 4% (n = 1)

45.5% (n = 10)
Negative 20% (n = 2)
Condyloma 30% (n = 3)
AIN I 40% (n = 4)

AIN II-1IT 10% (n = 1)

66.6% (n = 12)

Negative 25% (n = 3)
Condyloma 41.6% (n = 5)
AIN I 25%

(n = 3) AIN II-1II 0%

100% (n = 2)
AIN II-IIT 50% (n = 1)
SCC 50% (n=1)

SCC® 20% (n = 5) SCC 0%

SCC 8.3% (n=1)

ASCUS: atypical squamous cells of undetermined significance.
LSIL: low grade squamous intraepithelial lesion.

HSIL: high grade squamous intraepithelial lesion.

AIN: anal intraepithelial neoplasia.

SCC: squamous cell carcinoma.

a

e

Table 4
Cytological diagnosis and PCR HPV results of cervical samples.

Cervical cytological diagnosis (n = 112) Negative 53.6% (n = 60)
ASCUS" 15.2% (n = 17)
LSIL” 21.4% (n = 24)

HSIL® 9.8% (n = 11)

Cervical HPV? type (n = 59) Negative 25.4% (n = 15)

HPV 16 10.2% (n = 6)

HPV 16 and 18 5.1% (n = 3)

> 2 high risk types 52.5% (n = 31)

> 2 low risk types 6.8% (n = 4)

ASCUS: atypical squamous cells of undetermined significance.
LSIL: low grade squamous intraepithelial lesion.

HSIL: high grade squamous intraepithelial lesion.

HPV: human papillomavirus.

a

negative cervical smears (75%).

4. Discussion

Anal cancer constitutes less than 2.5% of gastrointestinal cancers,
but its incidence is increasing in both sexes [13-15]. Several studies
have observed a 2-fold increase in the incidence of anal cancer in the
last 30 years, and a 5-fold increase in several high-risk groups
[14,16,17]. The prevalence of anal cancer varies between countries
depending on patients’ gender [1]. In the US, anal cancer is more fre-
quent in women and white population with a mean age of 60 years
[11]. Most authors have also observed a female-predominance of anal
cancer [2,18]. Similar incidences in both genders have been described
in other reports [19]. Sauter et al. observed that anal cancer of the outer
margin was significantly more frequent in men, and women tended to
show lesions in the anal channel [20]. Gender predominance can also
vary between HPV-associated or non-HPV associated anal cancers and
between histological subtypes (SCC and adenocarcinoma) [21]. In our
experience, women constituted only 24.53% of all patients screened by
anal cytology and mean age for histologically confirmed SCC was
slightly lower (55.8 years). This male predominance could be due to
geographical reasons and prevalence of risk factors in our population

(smoking, sexual behavior, higher percentage of homosexual men), but
it is most probably due to patient selection bias. Clinicians and general
population seems to be more aware of the risk of anal cancer in
homosexual and HIV-positive men than in women. In female patients,
the identification of risk factors other than immunosuppression for anal
cancer is difficult, controversial, and it requires a personal interview on
sexual practices, which is not generally performed in the clinical
practice. In addition, women who are routinely screened for cervical
cancer may not be routinely informed about risks for anal cancer and
benefits of anal cancer screening.

Both the uterine cervix and the anal canal show a squamous-co-
lumnar junction, and most anal cancers are SCC arising from this
transitional area [12]. The pathogenesis of anal cancer is therefore
supposed to be analogous to that of cervical cancer [22], and cytology
and biopsy are generally used for diagnosing precursor lesions. One of
the main problems in assessing anal cytology is the lack of standardized
criteria for sample interpretation. In cytological specimens, most phy-
sicians and cytotechnologists apply the criteria set forth in the Bethesda
System for cervico-vaginal cytology [7,23]. Both cytoplasmic and nu-
clear changes should be assessed, and preneoplastic lesions are classi-
fied as ASCUS, LSIL, HSIL or SCC. Nuclear features include nuclear
enlargement, hyperchromasia, nuclear membrane irregularities and bi
or multinucleation. Keratinization and koilocytosis can also be seen
[23]. However, this lack of terminologic specificity can explain why
most cytological diagnosis of low-grade squamous intraepithelial neo-
plasia (LSIL) in our study turned out to be condylomas by histology. We
can attribute these errors to the use of concepts widely employed in Pap
smears, such as considering HPV-related lesions directly as LSIL. This
might be misleading in anal samples, for condyloma without dysplasia
is much more frequent in the anal region than in other body locations.
Histologically, the thickness of the epithelium affected is evaluated for
diagnosing AIN I, II or III, and invasive lesions are diagnosed as SCC.
Immunohistochemical techniques can be helpful in doubtful cases [24].

As seen in cervical cancer, anal SCC has been shown to be related to
long-term HPV infection, and HPV 16 and 18 cause 80-90% of anal
cancers [2]. However, the risks of lesion upgrading and development of
SCC are unknown [9]. Some studies have reported a progression rate
from premalignant to invasive lesions ranging from 2 to 9% [25], but

Table 5

Correlation between anal and cervical cytology.
Anal cytology Negative (n = 109) ASCUS" (n = 22) LSIL” (n = 18) HSILS (n = 2)
Patients with cervical smears 66.9% (n = 73) 72.7% (n = 16) 83.3% (n = 15) 50% (n = 1)

Cervical cytology Negative 58.9% (n = 43)
ASCUS 10.9% (n = 8)
LSIL 19.2% (n = 14)

HSIL 10.9% (n = 8)

Negative 37.5% (n = 6)
ASCUS 18.75% (n = 3)
LSIL 37.5% (n = 6)
HSIL 6.2% (n = 1)

Negative 46.6% (n = 7)
ASCUS 26.6% (n = 4)
LSIL 20% (n = 3)

HSIL 6.6% (n = 1)

LSIL 100% (n = 1)

& ASCUS: atypical squamous cells of undetermined significance.
> 1SIL: low grade squamous intraepithelial lesion.
¢ HSIL: high grade squamous intraepithelial lesion.
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other studies have found higher rates in immunocompromised patients
(13-50%) [9,26]. No direct estimates or prospective studies have been
performed with the aim of analyzing the natural history of HPV infec-
tion and anal intraepithelial lesions [23]. In our study, the association
between anal histological diagnosis and anal HPV infection tended to
be significant. High-risk HPV subtypes were positive both in low grade
and high grade lesions, and low-risk HPV subtypes were detected
mainly in AIN I and condylomatous lesions.

The main risk factors for anal cancer are HPV infection, anal sexual
exposure to HPV (mainly receptive anal intercourse), immune defi-
ciency and cigarette smoking [1,11]. Women’s risk factors show some
peculiarities: the association of receptive anal sex and anal cancer in
women seems to be weaker than in men [1], and women with previous
HPV-related diseases show higher risk of developing anal cancer
[11,12,15,27-35]. In our study, we have found a statistically significant
association between anal HPV status and receptive anal sex. Most non-
infected patients had no anal sex and 60% of patients infected with
high-risk HPV types had previous receptive anal intercourse. Therefore,
anal sex seems to be related to HPV infection and cancer pathogenesis
in our population. Some studies have reported similar results [18,36].

As previously stated, anal lesions and HPV infection appear to be
more frequent in HIV-positive women. In fact, many studies on anal
cancer in women have included immunosuppressed patients [37,38].
Stier et al. performed a systematic review and observed a prevalence of
high-risk HPV and high-grade dysplasia of 16-85% and 3-26% in HIV-
positive women [15]. Other authors have published similar results
[37,38]. Patients with low CD4 T-cell counts and high viral low seem to
be at higher risk for anal dysplasia [39,40]. However, we have not
observed an association between HIV status and anal cytological or
histological diagnosis. In fact, in our study population, most high-grade
lesions were detected in immunocompetent patients. This could be
caused by the relatively low prevalence of HIV infection in our patients
(14.7%). Our HIV-infected women could therefore be scarcely re-
presentative of the general HIV-positive population. In addition, these
HIV-positive women may represent patients with appropriate medical
follow-up and well-controlled infection, who seek for routinely medical
attention and agree to be participant in cervical and anal screening
programs.

Women with previously diagnosed HPV-related diseases (cervical,
vulvar and vaginal lesions) also show higher rates of high-grade anal
lesions (ranging from 2.6% to 28%) [25,30-33]. Tatti. et al. observed
that women with cervical intraepithelial neoplasia (CIN) 2-3had 2
times the odds of developing AIN compared with women with CIN 1
[41]. In our statistical analysis, we have not been able to found an
association between previous cervical HPV status or cervical diagnosis
and anal dysplasia. This discordance could be due to the fact that high-
risk groups such as women with cervical HPV-positive are routinely
screened in some institutions and anal dysplasia could be therefore
detected more frequently in these women than in patients with no
cervical abnormalities. It could also be due to differences in patient
population. In our study, most women had previous anal sex regardless
of their HIV status or previous cervical diagnosis.

The main role of screening for anal or cervical cancer is the iden-
tification of persistent high-grade dysplasia or early invasive disease
[9]. Several scientific groups and specialized centers have proposed to
screen men who have sex with men and HIV individuals [2,42-44].
However, the low incidence of anal cancer does not support the im-
plementation of screening protocols in the general population [30]. In
addition, no national guidelines have been developed and no screening
protocol has been standardized [8-10]. Our hospital is a reference
center for anal pathology in Madrid, covering a large population and
some high risk areas (prostitution, homosexual people). Screening is
opportunistic and it is performed to high risk groups (im-
munosuppressed and HIV infected patients), and also to women with
prior cervical pathology.

Several tools can be used for anal cancer screening, including digital
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anorectal exams, anal cytology, HPV studies, high-resolution anuscopy
and anal biopsy [8,9]. Despite the differences in reported sensitivity
and specificity for anal cytology, experts recommend the use of anal
smears as a selection method for referral for high-resolution anuscopy
[45,46]. It needs to be emphasized that high-grade lesions are usually
underestimated by cytology [10]. In our experience, the overall accu-
racy of cytology for the diagnosis of anal lesions in women was at best
moderate, with sensitivity and specificity rates of 57% and 83%, re-
spectively. Indeed, SCC and high-grade lesions were heterogeneously
diagnosed as ASCUS, LSIL or HSIL by cytology. Several authors have
reported similar results, and have suggested high-resolution anoscopy
to be performed in patients with any cytological abnormality
[10,47-49].

As for the feasibility of implementing anal screening protocols,
Slama et al. performed a cost-effectiveness analysis and suggested that
anal cancer screening in women with previous CIN II-III is cost-effec-
tive, but it may affect the quality of life [50]. In our opinion, a clear
identification of high-risk groups is needed for optimal selection of
patients for anal screening. Blankenship et al. highlighted the im-
portance of counseling about anal cytology and inform patients in order
to increase the acceptability of screening [51]. Ferris et al. observed
that women were receptive to screening despite limited knowledge
about anal cancer [52]. However, Koskan et al. performed interviews
with HIV-positive men and reported that lack of information was the
main factor influencing patient participation in anal screening pro-
grams [53]. Thus, education of clinicians and patients is extremely
important, because educational interventions could improve screening
adherence and decrease psychological adverse events and lost to follow-
up cases.

Management guidelines have been published, and anal invasive
cancer is mainly treated by chemoradiotherapy. Only small lesions and
persistent or recurrent tumors are surgically excised [54,55]. New
therapies, mainly related to molecular pathology and new biological
agents, are also being developed [13]. However, treatment of pre-
neoplastic lesions is more heterogeneous, and some authors recommend
patient referral to expert centers [56]. Topical therapy and local abla-
tive therapy are the main tools for AIN treatment, and surgical therapy
is generally not used [7]. Several authors have highlighted the con-
sequences of rectal and anal cancer treatment in women [57-59]: sur-
gery and adjuvant therapy can lead to nerve damage, bowel dysfunc-
tion or sexual problems. In our center, local ablative techniques are
used for non invasive premalignant lesions and chemoradiation therapy
for invasive ones, in an intent to preserve the anus.

Finally, we must keep in mind that prophylactic HPV vaccination
may decrease the incidence of anal lesions, the risk of recurrence or the
natural history of HPV infection and anal cancer [60].

5. Conclusions

In our institution, anal cancer screening is routinely performed in
high risk, HIV or immunosupressed patients and also in women with
prior cervical pathology. Women constituted only 24.53% of patients
screened, but they showed an important rate of anal dysplasia: in 6.1%
of all women high-grade lesions or SCC were detected by anal biopsy.
Previous anal receptive intercourse was a significant risk factor for
high-risk HPV infection. In respect of screening tools, the overall ac-
curacy of anal cytology was low, but the association between anal HPV
status and anal biopsy tended to be significant. So, PCR for HPV could
be a useful adjunct for anal cancer screening. Cervical and anal lesions
did not seem to be related in our population.

More studies are needed to clarify the epidemiology and natural
history of preneoplastic and invasive anal lesions in women, and
screening protocols should be revised accordingly. In our experience,
anal screening should be at least considered in women who have anal
sex. It is also necessary to homogenize the diagnostic terminology and
not only adapt the one used for cervico-vaginal screening, but rather



C. Diaz del Arco et al.

develop specific criteria that allow improved diagnostic yield of this
technique in this population.
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