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Abstract
Introduction: In this study, our aim was to analyze Pap smear cervical cancer screening results at our hospital. We also
sought to compare our ASC/SIL rate with the relevant studies in the literature, which is one of the quality standard criteria
for the pathology laboratory.
Methods: In our study, digital reports of 6902 cases diagnosed according to the Bethesda Reporting System for Pap cervical
cancer screening and other medical indications in the pathology department of our hospital between 1st January 2018 and
31st December 2018 were reviewed retrospectively.
Results: When 6902 cervicovaginal smear cases were analyzed concerning epithelial abnormality, 6528 cases (94.6%) were
reported as NILM, and seven cases (0.1%) were reported as an inadequate smear. Epithelial abnormality was detected in the
remaining 367 (5.3%) cases. Out of 367 cases,279 (4.0%) of them were reported as ASC-US;42 cases (0.6%) as AGC-NOS;24
cases (0.3%) as LSIL;12 cases (0.2%) as ASC-H, seven cases (0.1%) as HSIL; one case (0.0%) as LSIL and AGC-NOS; one case
(0.0%) as ASC-H and AGC-NOS and one case (0.0%) as squamous cell carcinoma (SCC). The ASC/SIL rate of our laboratory for
the year 2018 was 9.125.
Discussion and Conclusion: Our SCC rate was 0.02%, which was the second-lowest rate in the relevant literature. The reason
for this may be the success of the cervicovaginal Pap smear screening program performed in our region. Our inadequate
cervicovaginal smear rate concerning assessment was the lowest rate in the literature. Our ASC/SIL rate was 9.125, and this
was the third highest ASC/SIL rate in the literature. The reason for our laboratory’s 2018 ASC/SIL rate of 9.125 may be the concern of some of our pathologists of false-negative reports. We detected various differences between epithelial abnormality
and infection prevalence in the cervicovaginal smears in our region and epithelial abnormality and infection prevalence in
different regions of the world. Intra-departmental case presentations and in-service training could be organized to keep
the ASC/SIL rate in the pathology laboratory under three. At the same time, pathologists’ quarterly ASC/SIL rates could be
calculated and reported to the pathologists.
Keywords: ASC/SIL ratio; cervical cancer screening; cervicovaginal infections; epithelial abnormalities; Pap smear

A

s of 2018, cervical carcinoma was the fourth most
common type of cancer among women in the world,
and also the eighth most common cancer in the society[1],
whereas in Turkey, it is the eighth most common and mortal
type of cancer both among women and in the society [2].

The incidence of cervical carcinoma is much higher in developing countries due to the limited utilization of cervical Pap smear screening tests [2–5]. Cervical carcinoma
develops at the end of a long precancerous stage (10-40
years) [2, 5–8]. Thus, this rate has been decreasing in devel-
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oped countries thanks to extensive and systematic cervical smear screening programs [2, 5–8]. Nowadays, although
false-negative rates vary between 2% and 50% in different
centers, the Pap smear cervical cancer screening test is still
accepted as the most effective method to detect precancerous lesions [2]. Cervical cancer screening with Pap smear
is a cheap and easily applicable test [8]. As a result of Pap
smear utilization, which was first applied by George Papanicolaou and recommended as a screening test by the
American Cancer Society in 1945, a considerable decrease
has been achieved in cervical cancer incidence and mortality rates by early diagnosis of precancerous lesions [2, 5, 6,
9]. Regular Pap smear cervical cancer screening decreases
cancer risk at a rate of approximately 60-80% [8].
The most commonly used and widely accepted classification system in reporting cervical smear samples is the
Bethesda Reporting System [9, 10]. In the literature, atypical
squamous cells of undetermined significance (ASC-US) are
the most common epithelial abnormality seen in cervical
smear reports [5, 9]. This is followed in the second rank by
low grade squamous intraepithelial lesions (LSIL) [4].
The present study aimed to analyze Pap smear cervical cancer
screening results from our hospital. In addition, we set out to
compare our ASC/SIL rate with the literature, which is one of
the quality standard criteria for the pathology laboratory.

Materials and Methods
Ethics committee approval for this research was obtained
from the Clinical Research Ethics Committee of our hospital. After providing women, who were admitted to the
Gynecology and Obstetrics Polyclinic of our hospital, with
the detailed information about Pap smear cervical cancer
screening, they were asked to sign a consent form. Then, a
clinician obtained a sampling from the transformation zone
of the cervix with a smear brush in the BD SurePath liquidbased thin layer smear kit, and the detachable head of the
brush with the sample was detached and left in fixative in
the special sample container without being contaminated.
Sample containers were sent to our hospital’s pathology
department. In the pathology department, liquid-based
thin layer smear lam preparation was prepared from each
of the sample containers in the BD SurePath liquid-based
thin layer smear machine. Lam preparations were stained
with Papanicolau EA50, then, covered with plastic film in
the covering machine and examined under a microscope
by the pathologists. Final reports were written according
to the Bethesda Reporting System, which was updated in
2014, and they were then given to the patients. Reports

were archived both as hard copy and digitally.
In our study, digital reports of 6902 cases diagnosed for Pap
cervical cancer screening and other medical indications in
the University of Health Sciences Bursa Yuksek Ihtisas Training and Research Hospital Pathology Department according to the Bethesda Reporting System, which was updated
in 2004, between 1st January 2018 and 31st December 2018
were reviewed and assessed retrospectively. Data in the
pathology reports from the digital archive were transferred
to an excel table and analyzed using the SPSS version 22
package program.

Results
The mean age of all cases was 41.56±11.79 (minimum 14
and maximum 92), and the median age was 41. When 6902
cervicovaginal smear cases were analyzed concerning epithelial abnormality, 6528 cases (94.6%) were reported as
negative for malignancy or intraepithelial lesion (NILM) and
seven cases (0.1%) were reported as an inadequate smear
to assess epithelial abnormality due to low squamous cellularity. Epithelial abnormality was detected in the remaining 367 cases (5.3%). Two hundred and seventy-nine out of
these 367 cases (4.0%) were reported as ASC-US, 42 cases
(0.6%) as atypical glandular cells not otherwise specified
(AGC-NOS); 24 cases (0.3%) as LSIL;12 cases (0.2%) as atypical squamous cells, cannot exclude high grade squamous
intraepithelial lesion (ASC-H), seven cases (0.1%) as high-grade squamous intraepithelial lesion (HSIL), one case
(0.0%) as LSIL and AGC-NOS, one case (0.0%) as ASC-H and
AGC-NOS and one case (0.0%) as squamous cell carcinoma
(SCC) (Table 1). In addition, the atypical squamous cell/
squamous intraepithelial lesion (ASC/SIL) rate was 9.125.
Table 1. Epithelial abnormality diagnostic distribution of 6902
liquid-based thin layer cervicovaginal smears in our hospital
between 1st January 2018-31st December 2018
Cervicovaginal Smear Epithelial
Abnormality Diagnostic Distribution
NILM
ASC-US
AGC-NOS
LSIL
ASC-H
HSIL
Inadequate sample
LSIL and AGC-NOS
ASC-H and AGC-NOS
SCC
Total

n

%

6528
279
42
24
12
7
7
1
1
1
6902

94.6
4.0
0.6
0.3
0.2
0.1
0.1
0.0
0.0
0.0
100
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When 6902 cervicovaginal smear cases were examined
concerning infection, no infection was detected in 5735
(83.1%) of the cases; however, there was infection in the
remaining 1167 (16.9%) cases. In this study, 945 out of
the 6902 cases (13.7%) had flora changes that resembled
bacterial vaginosis, 143 cases (2.1%) had fungal organisms
morphologically consistent with Candida species, 59 cases
(0.9%) had bacteria morphologically consistent with Actinomyces species, nine cases (0.1%) had shift in flora suggestive of bacterial vaginosis and fungal organisms morphologically consistent with Candida species, two cases
(0.0%) had fungal organisms morphologically consistent
with Candida species and bacteria morphologically consistent with Actinomyces species, and two cases (0.0%) were
reported as Trichomonas vaginalis. Seven cases (0.1%)
could not be interpreted concerning infection due to the
unsatisfactory conditions for evaluation (Table 2).
When 6902 cervicovaginal smear cases were analyzed regarding inflammation status, inflammation was detected
in 3830 (55.5%) of the cases and inflammation did not exist
in 3065 (44.4%) of the cases. Seven cases (0.1%) could not
be interpreted concerning inflammation due to unsatisfactory conditions for evaluation (Table 3).
When 6902 liquid-based thin layer cervicovaginal smear
cases were analyzed for atrophy status, atrophy was deTable 2. Diagnostic distribution of 6902 liquid-based thin layer
cervicovaginal smears in our hospital between 1st January 201831st December 2018 in terms of infection
Infection Status
No infection
Bacterial vaginosis
Candidiasis
Actinomycosis
Bacterial vaginosis and candidiasis
Inadequate sample
Candidiasis and actinomycosis
Trichomonas vaginalis
Total

n

%

5735
945
143
59
9
7
2
2
6902

83.09
13.69
2.07
0.86
0.13
0.10
0.03
0.0
100

Table 3. Inflammation status of 6902 liquid-based thin layer
cervicovaginal smears in our hospital between 1st January 201831st December 2018
Inflammation status
Inflammation/Yes
Inflammation/No
Inadequate sample
Total

n

%

3830
3065
7
6902

55.5
44.4
0.1
100

Table 4. Atrophy status of 6902 liquid-based thin layer
cervicovaginal smears in our hospital between 1st January 201831st December 2018
Atrophy status
Atrophy/No
Atrophic vaginitis
Atrophy findings
Inadequate sample

n

%

6072
775
48
7

88.0
11.2
0.7
0.1

tected in 823 (11.9%) of the cases, and there was no atrophy in 6072 (88.0%) of the cases. Seven cases (0.1%) could
not be interpreted concerning atrophy due to unsatisfactory for evaluation (Table 4). There was inflammation in
94.2% of the liquid-based thin layer cervicovaginal smear
cases showing atrophy findings (atrophic vaginitis). There
was no inflammation in the remaining 5.8%.

Discussion
In the literature, epithelial abnormality (ASC-US, LSIL,
ASC-H, HSIL, AGC-NOS, SCC, adenocarcinoma) rates are
quite variable in the cervicovaginal smear case studies
reported according to the Bethesda reporting system. Epithelial abnormality rates varied between 1.20% (Özer et al.
and Hakverdi et al.) and 10.60% (Bojgua et al.)[2–6, 9, 11–13].
Our epithelial abnormality rate was 4.6%, which was consistent with the literature.
ASC-US, which is the most commonly reported epithelial
abnormality, varies between 0.67% (Özer et al.) and 8.04%
(Bojgua et al.) in the literature [2–6, 9, 11–13]. Our ASC-US rate
was 4.0% and was a little bit higher compared to the literature. We assume that the underlying reason for this may
be the concern of some of our pathologists’ false-negative
reports. Thus, the ASC-US diagnostic result may be being
used with the least doubt. We suggest that the ASC-US diagnostic results are used in cases that do not completely
meet the LSIL diagnostic criteria, although they resemble
them. Intradepartmental case presentations, participation in related in-service training programs and branching
could provide a solution for this situation. Calculating and
reporting the ASC/SIL rates of each pathologist in quarterly
periods within the framework of quality standards could
help to decrease our ASC-US rate.
SCC rates vary between 0.01% (Arslan et al.) and 1.40%
(Bukhari et al.) in the literature [2–6, 9, 11–13].Our SCC rate
was 0.02% and was the second lowest rate in the literature.
The reason for this is likely to be the success of the cervicovaginal smear screening program in our region.
Our inadequate cervicovaginal smear rate in terms of
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assessment was the lowest rate in the literature, which
was0.1%. The reason for this low rate is likely to be the use
of a liquid-based thin layer cytology technique. Rates in
other centers vary between 0.8% (Arslan et al.) and 8.91%
(Patel et al.) [2–6, 9, 11–13].

intrauterine devices for contraceptive purposes, which is
dependent on the varied socio-economic and cultural levels. On the other hand, nearly half of the cases had inflammation. There is limited data on this issue in the literature,
which remained under-researched.

In the literature, AGC-NOS rates vary between 0.04% (Özer
et al.) and 0.4% (Bukhari et al. and Erdem et al.) [2–6, 9, 11–13].
Our AGC-NOS rate was 0.6% and was the highest rate in the
literature. This situation could also be because of the concern of some of our pathologists’ false-negative reports, as
with the ASC-US diagnostic.

In this study, 11.9% of the cases presented atrophy findings
and 94.12% of these atrophic smear cases were diagnosed
as atrophic vaginitis. There is limited data in the literature
on this issue, as well [19, 20]. The high rate of atrophic vaginitis cases was challenging.

LSIL rates vary between 0.08% (Hakverdi et al.) and 4.60%
(Bukhari et al.) in the literature [2–6, 9, 11–13]. Our LSIL rate
was 0.32%and this was consistent with the literature.
ASC-H rates vary between 0.00% (Bukhari et al.) and 1.63%
(Bojgua et al.) in the literature [2–6, 9, 11–13]. Our ASC-H rate
was 0.22% and was consistent with the literature.
HSIL varies between 0.06% (Özer et al.) and 2.20% (Bukhari
et al.) in the literature [2–6, 9, 11–13]. Our HSIL rate was 0.1%
and was consistent with the literature.
Infection rates are quite variable in the cervicovaginal
smear case studies in the literature. Infection rates vary
between 1.9% (Erdem et al.) and 31.54% (Patel et al.) [2, 6,
7, 14, 15]. Our infection rate was 16.91%, and this was the
second highest rate in the literature. The most important
factor for this high rate was the rate of bacterial vaginosis
(13.76%). In the literature, bacterial vaginosis rates vary in a
wide range from 0.7% (Erdem et al.) to 23.16% (Patel et al.),
whereas this rate was 29.2% in 21 million women in America [17]. This high rate of bacterial vaginosis prevalence is
probably related to the socio-economic and cultural variety in our region. In the literature, bacterial vaginosis is the
most prevalent infection among cervicovaginal infections
[18]. The highest prevalence of Candidiasis in the literature
was reported in Perez et al.’s study in Colombia (9.1%). Candidiasis rates varied between 1% (Erdem et al.) and 9.1% [2,
6, 7, 14, 15]. Our Candidiasis rate was 2.15% and was lower
compared to the foreign literature, but was consistent with
the Turkish literature.
In the literature, Trichomonas vaginalis prevalence varies
between 0.09% (Perez et al.) and 1.97% (Suochana et al. in
India) [2, 6, 7, 14, 15]. Our Trichomonas vaginalis prevalence
was 0.03% and was the lowest rate in the literature.
Actinomycosis prevalence varies between 0% (Patel et al.)
and 0.6% (Daloğlu et al.) in the literature [2, 6, 7, 14, 15]. Our
Actinomycosis prevalence was the highest rate in the literature, which was 0.87%. The high rate of Actinomycosis
prevalence may also be related to the widespread use of

ASC/SIL rates vary between 0.15% (Bukhari et al.) and
13.88% (Bojgua et al.) in the literature [2–6, 9, 11, 12]. Our ASC/
SIL rate was 9.125, and this was the third highest ASC/SIL
ratein the literature. ASC/SIL rates were 13.88% in Bojgua
et al.’s study and 10.16% in Hakverdi et al.’s study. In the literature, there is an internationally accepted argument that
states that the ASC/SIL rate should be under three within
the framework of pathology laboratory quality standards
[5, 14–16]. The reason for our 2018 ASC/SIL rate of 9.125 may
be due to the concern of some of our pathologists’ falsenegative reports. Hence, the ASC (ASC-US or ASC-H) diagnostic result may be being used with the least doubt. Our
findings suggest that the ASC diagnostic results are used in
the cases that cannot completely meet the SIL diagnostic
criteria, although they resemble them. Intradepartmental
case presentations, participation in related in-service training programs and branching could help reduce the ASC/
SIL rate below three. Calculating and reporting the ASC/
SIL rates of each pathologist in quarterly periods within the
framework of quality standards may help to decrease our
ASC/SIL rate.

Conclusion
We detected several differences between epithelial abnormality and infection prevalence in the cervicovaginal
smears in our region and epithelial abnormality and infection prevalence in different regions of the world. We
assume that these differences will especially help Turkish
clinicians in approaches to the patient for diagnostics and
treatment.
Intradepartmental case presentations, participation in related in-service training programs and branching could
be beneficial to keep ASC/SIL rates below three within the
framework of quality standards in the laboratories where
ASC/SIL rates are over three reported with the Bethesda
reporting system. In addition, calculating and reporting
the ASC/SIL rates of each pathologist in quarterly periods
could contribute to improving this situation.
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The high prevalence of atrophic vaginitis may be related to
reduced attention to hygiene, hormonal exposure and decrease in immunity against infectious agents with increasing age. Further research is necessary to explain this high
prevalence rate.
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