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ABSTRACT

Background: Cancer of the cervix is caused by a virus called human papillomavirus (HPV) which
infects the uterine cervical epithelium. The Papanicolaou smear is a type of exfoliative cytology.
Exfoliative cytology is the study of cells desquamated or shed from the body surfaces (e.g. cervix)
or lesions for the purpose of diagnosis or cytological analysis.

Aim: To do a cytological analysis of cervical Papanicolaou smears in a tertiary hospital in Calabar,
Nigeria.

Study Design: Retrospective prevalence study design.

*Corresponding author: E-mail: isiinafrica@yahoo.com;
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Study Place and Duration: The study was done at the Department of Pathology, University of
Calabar Teaching Hospital, Calabar on cervical smear analyzed between January, 2011 and
December, 2013.

Methodology: This is a retrospective prevalence study of the entire cervical smear (conventional
smears) analyzed at the Department of Pathology, University of Calabar Teaching Hospital from
January 2011 to December 2013. The relevant information including sociodemographic data,
clinical information and diagnosis of the subjects were obtained from the medical records/cytology
register and the information was analyzed.

Results: A total of 525 Pap smear were analyzed during the study period. The age range of the
patient is between 18 years and 90 years. The mean age of the subjects is 43 years + 3 SD. The
age group with the highest prevalence is the 41-50 years group making up 32% of the subjects
followed by 31- 40 years with a prevalence of 29.5%. The group with the lowest prevalence is the
81 — 90 years with a prevalence of 0.6%. The diagnosis with NILM (negative for intraepithelial
lesion or malignancy) make up 83% of the total diagnosis, followed by high grade intraepithelial
lesion — HSIL (6%), low-grade squamous intraepithelial lesion — LSIL (6%), Inadequate (4%) and
atypical squamous cell of undetermined significance - ASCUS (1%).

Conclusion: Pap smear results negative for intraepithelial lesion or malignancy (NILM) was the
commonest diagnosis among the patients who presented for cervical cancer screening. Having a
larger number of females without any cervical lesions come for cervical cancer screening is a
welcome development that would enable the detection and appropriate treatment of intraepithelial

lesion if they develop.

Keywords: Cervical; cancer; malignancy; intraepithelial; lesion; cytology.

1. INTRODUCTION

There are more than 500,000 cases of cervical
cancer each year and over 250,000 women die
from the disease yearly [1]. Cervical cancer is the
commonest gynaecological malignancy. Cancer
of the cervix is caused by a virus called human
papillomavirus (HPV) which infects the uterine
cervical epithelium. The Papanicolaou smear is
used for cervical cancer screening and it is a
type of exfoliative cytology. Exfoliative cytology is
the study of cells desquamated or shed from the
body surfaces (e.g. cervix) or lesions for the
purpose of diagnosis or cytological analysis [2]
These cells may be obtained by procedures such
as smear, aspiration, washing and scraping [2,3].
In this test cervical epithelial cells are collected
from the cervix with the use of a cervical brush or
Ayre’s Spatula, a smear is made on a slide,
stained and analyzed [3]. This test helps to
screen for the presence of premalignant and
malignant lesions in the uterine cervix. If a Pap
smear detects a premalignant lesion or cervical
cancer in its early stages, it is possible to treat
and cure the disease before it has a chance to
spread [4].

Premalignant changes or cancer of the cervix is
caused by a virus called human papillomavirus
(HPV) which infects the uterine cervical
epithelium [5]. Some types of HPV cause mostly
genital warts such as HPV 6 and 11, and some
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types of HPV (such as types 16 and 18) can
cause cancer. Most times persons who are
infected with HPV are asymptomatic, but they
can spread the virus to others. HPV that infect
the cervical epithelium is spread through sexual
contact with an infected person [6]. The doctor
uses an Ayres spatula or small brush to collect
cells from the epithelial surface of the cervix. The
specimen is processed and analyzed for the
presence of viral cytopathic changes.

Because the virus is so common, most people
acquire the virus when they resume sexual
intercourse but 80% of these people clear the
infection within two years of the onset of the
disease [7]. When this infection persists, there is
premalignant lesion which develops in the
cervical epithelium and may transform into a
malignant lesion with time.

The Pap test remains the one of the best ways to
screen sexually active women for cervical
cancer. Exfoliated cells are gently scraped from
the cervix and are sent to a cytopathological
laboratory for proper evaluation [8].

Conventional cytology aims at detecting the
presence of high-risk HPV infection in the uterine
cervical epithelium is with Papanicolaou (Pap)
smear. This method of diagnosing HPV infection
was introduced in 1949 and named after George
Papanicolaou before the cause of cervical cancer



was discovered in 1976 by Hausen. This has
helped reduce the incidence of cervical cancer
significantly especially in countries with a well
organized cervical screening program like the
United States of America [9-18]. The cytopathic
changes caused by high risk HPV infection in the
cervical epithelial cells like those in the
transformation zone can be detected using this
tool [17-21].

Monolayer cytology is a new method of
processing specimen for Papanicolaou smear.
Studies have shown that it has a higher
sensitivity when compared to the conventional
method. It reduces the number of false-negative
results. The specimen is usually collected with a
cervical brush which provides more adequate
epithelial cells almost twice that of other
collection devices. The specimens collected are
preserved immediately. The methods that create
this uniform monolayer prevents drying artefacts,
removes contaminating mucus, bacteria, yeast,
proteins and red blood cells [22,23,24,25]. The
two methods of liquid-based cytology include:
Thinprep system where the cells preserved in
buffered alcohol preservative are filtered and the
cells deposited on the filter paper are transferred
to a slide by touching the slide with the filter
paper and SurePath system The cells are
collected with a brush/spatula and the cells
dropped into a surepath vial the specimen is
collected in ethanol-based preservative. Gravity
dispersion is utilized to sediment the enriched
cellular specimen onto an adhesive-coated slide
within a circle of 13 mm diameter.

Recently, two computerised systems have been
recently introduced. They are AutoPap and
PapNet. These systems are made to ensure an
objective analysis of Pap smear. Abnormal cells
are displayed on the screen for review and
analysis [22,24].

The reporting system for Pap smear is the
Bethesda system first introduced in 1988,
amended in 1991, updated in 1999 and modified
in 2001.

Bethesda system 2001 classifies squamous cell
abnormalities into four categories:

ASC(Atypical squamous cells)

ASC-US (atypical squamous cell of
undetermined significance): here the
lesion has cellular abnormalities
suggestive of SIL.
ASC-H (atypical squamous cells cannot
exclude high SIL).
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LSIL (low grade squamous intraepithelial
lesions).

HSIL (high-grade squamous intraepithelial
lesion).

e Squamous cell carcinoma.

When a Pap smear is abnormal (presence of
squamous intraepithelial lesion), 3% acetic acid
is applied to the cervix and it is examined using a
bright filtered light with the aid of a colposcope
following which a colposcopy-directed biopsy
could be done. Areas of dysplasia or carcinoma
can be visualised as areas of acetowhitening and
abnormal vascular patterns. Similarly, Lugol’s
iodine could be applied to the cervix. This can be
visualized as mahogany brown or black
appearance in normal areas of the cervical
epithelium with intracellular glycogen and yellow
in areas of dysplasia or carcinoma composed of
cells lacking intracellular glycogen. A biopsy is
taken from these areas and analyzed.

The aim of this study is to do a cytological
analysis of cervical Papanicolaou smears in a
tertiary hospital in Calabar, Nigeria.

2. METHODOLOGY

This is a retrospective prevalence study of the
entire cervical smear analyzed at the Department
of Pathology, University of Calabar Teaching
Hospital from January 2011 to December
2013. The relevant information including
sociodemographic data, clinical information and
diagnosis of the subjects were obtained from the
medical records/cytology register and the
information was analyzed using microsoft excel
2010. The diagnosis is categorized using the
Bethesda system of classification (Appendix A).

The data obtained from this study were analyzed
using simple inferential statistics.

Inclusion criteria: All the Pap smear samples
obtained and analyzed between January 2011
and December 2013 at the Department of
Pathology, University of Calabar Teaching
Hospital, Calabar, Nigeria.

3. RESULTS
3.1 General Findings

A total of 525 Pap smear were analyzed in the
Department of Pathology, University of Calabar
Teaching Hospital, Calabar, Nigeria during the 3-
year-study period from January 2011 to



December 2013. The age range of the
patient is between 18 years and 90 years. The
mean age (mean * SD) of the subjects is 43 £ 3
years.

3.2 Sociodemographic Data

The age group with the highest prevalence is the
41-50 years group making up 32% of the
subjects followed by 31- 40 years with a
prevalence of 29.5%. The group with the lowest
prevalence is the 81 90 years with a
prevalence of 0.6%.

4. DISCUSSION

Cervical cancer is a huge public health problem
worldwide. Organized cervical cancer screening
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has been helpful in reducing the incidence of
cervical cancer worldwide [18].

In this study, the age range of the subjects was
female in their reproductive age and post-
menopausal women between 18 and 90 years of
age. This forms the major group of the females
who are at risk of developing premalignant and
malignant cervical lesions [19]. The mean age
(years + SD) of the subjects is 43 + 3years which
is consistent with findings by Gage et al. [21]
Female patients within the highest risk age group
41-50 years has the highest proportion of the
patients that were screened within the study
period and this correspond to the peak age of
cervical cancer [24]. This might be due to the
increase in urge for physicians to send patients
for cervical cancer screening when their age is
within the high-risk group.

Table 1. Age distribution of the subjects

SIN Age groups (yrs) Frequency Prevalence (%)
1 11-20 14 2.7
2 21-30 57 10.9
3 31-40 155 295
4 41-50 168 32
5 51-60 80 15.2
6 61-70 33 6.3
7 71-80 15 2.9
8 81-90 3 0.6
Total 525 100
Age range: 18-90
Mean age (meantSD): 43+ 3 years
DIAGNOSIS PREVALENCE
6% 4%1%
6%
il m ASCUS
® NILM
m LSIL
W HSIL

®m INADEQUATE

Fig. 1. Shows each diagnosis prevalence
ASCUS - Atypical squamous cell of unknown significance, NILM- Negative for intraepithelial lesion or
malignancy, LSIL — Low grade squamous intraepithelial lesion, HSIL — High grade squamous intraepithelial
lesion, INADEQUATE- Inadequate sample
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Table 2. Age distribution for the diagnosis

Age ASCUS NILM HSIL LSIL Inadequate Total
11-20 12(2.7%) 2(9.5%) 14
21-30 45(10.4%) 9(27.3%)  3(12.3%) 57
31-40 1(33.3%) 138(31.7%) 3(9.1%) 6(18.2%)  7(33.3%) 155
41-50 2(66.7%) 135(31.0%) 18(54.6%) 7(21.2%)  6(28.6%) 168
51-60 63(14.5%) 9(27.3%) 5(15.2%)  3(12.3%) 80
61-70 27(6.2%) 6(18.2%) 33
71-80 12(2.8%) 3(9.1%) 15
81-90 3(0.7%) 3
Total 3 435 33 33 21 525

ASCUS - Atypical squamous cell of undetermined significance, NILM- Negative for intraepithelial lesion or
malignancy, LSIL — Low grade squamous intraepithelial lesion, HSIL — High grade squamous intraepithelial
lesion, Inadequate- Inadequate sample

The prevalence of each pap smear diagnosis is
shown in Fig. 1. The diagnosis with the highest
prevalence is negative for intraepithelial
lesion/malignancy (NILM). NILM made up 83% of
the diagnosis of Pap smear in the subjects within
the study period. This finding is consistent with
findings from a study by Omotoso et al. [26]. This
is also consistent with findings by Bamanikar et
al with a NILM prevalence of 88.9% and findings
by Ranabhat et al and Atilgan et al. [27,28,29].
This may be as a result of increasing public
education awareness of cervical cancer and its
screening. More and more women appear to now
present themselves for cervical cancer screening
in Nigeria. The prevalence of LSIL and HSIL
were the same (6% each) both accounting for
12% of the diagnosis made in these patients.
This is generally higher than that obtained from
the study by Bamanikar et al and that from a
study by Magdy et al. [30]. On the other hand,
this finding for LSIL is consistent with that from
the study by to that by Omotoso et al. [26] Also,
the prevalence of HSIL in this study is higher that
from the study by Omotoso et al. [26]. The study
by Omotoso et al recruited patients attending a
clinic for various reasons while this study
analyzed results of the cervical smear of the
patients whose samples were analyzed in the
department of Pathology, University of Calabar
Teaching Hospital, within the study period.
However, the proportion of ASCUS diagnosis
was 1% which is slightly lower than that from the
study by Bamanikar et al with an ASCUS
prevalence of 2.3%. However the overall
prevalence of abnormal cytological findings in
this Pap smear studied is 13% which is
consistent with the findings from studies from
other parts of the world [31,32]. The proportion of
patients with inadequate specimen is 4% which
constitutes one of the least diagnosis made from
Pap smear and for conventional smears used in
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this study, a lot of factors are contributory to
making a sample inadequate including excess of
inflammatory cells which obscure the ability of
the pathologist to make a reasonable
assessment of the smears. This value is slightly
lower than that from the study by Bamanikar et
al. [27] with a prevalence of 5.71%. More effort
has to be put into public health education about
cervical cancer screening in order to increase the
number of these lesions that can be caught early
and treated [33,34]. The government of countries
in sub-Saharan Africa may need to incorporate
the Gardasil-9 into their national immunization
program. This would go a long way in protecting
women from high-risk HPV infections from HPV
testing but it is not yet a part of the cervical
screening program in the study area [31,33].

5. CONCLUSION

Pap smear results negative for intraepithelial
lesion or malignancy (NILM) was the commonest
diagnosis among the patients who presented for
cervical cancer screening. Having a larger
number of females without any cervical lesions
come for cervical cancer screening is a welcome
development that would enable the detection and
appropriate treatment of intraepithelial lesion if
they develop. As the public becomes more aware
of cervical cancer, more persons would present
themselves for cervical cancer screening and this
would go a long way in reducing the incidence of
cervical cancer.

6. RECOMMENDATIONS

The introduction of human papillomavirus co-
testing would be needed as part of the cervical
screening program in sub-Saharan Africa in order
to reduce the incidence of cervical cancer to the
barest minimum.
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APPENDIX A

The 2001 Bethesda System

Interpretation/Result

Negative for Intraepithelial Lesion or Malignancy:

(When there is no cellular evidence of neoplasia, state this in the General Categorization above
and/or in the Interpretation/Result section of the report, whether or not there are organisms or other
non-neoplastic findings).

- Organisms:

Trichomonas vaginalis

Fungal organisms morphologically consistent with Candida spp

Shift in flora suggestive of bacterial vaginosis

Bacteria morphologically consistent with Actinomyces spp.

Cellular changes consistent with Herpes simplex virus

- Other Non Neoplastic Findings (Optional to report; list not inclusive):
Reactive cellular changes associated with

- Inflammation (includes typical repair)

- Radiation

- Intrauterine contraceptive device (IUD)

Glandular cells status post hysterectomy

Atrophy

Other

- Endometrial cells (in a woman >= 40 years of age)

(Specify if ‘negative for squamous intraepithelial lesion’)

Epithelial Cell Abnormalities

- SQUAMOUS CELL

Atypical squamous cells

- of undetermined significance (ASC-US)

- cannot exclude HSIL (ASC-H)

Low grade squamous intraepithelial lesion (LSIL)
(encompassing: HPV/mild dysplasia/CIN 1)

High grade squamous intraepithelial lesion (HSIL)
(encompassing: moderate and severe dysplasia, CIS, CIN 2 and CIN 3)
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- with features suspicious for invasion (if invasion is suspected)

Squamous cell carcinoma

- Glandular Cell

Atypical

- endocervical cells (not otherwise specified (NOS) or specify in comments),
- endometrial cells (NOS or specify in comments),

- glandular cells (NOS or specify in comments)

Atypical

- endocervical cells, favor neoplastic
- glandular cells, favor neoplastic

Endocervical adenocarcinoma in situ
Adenocarcinoma:

- endocervical

- endometrial

- extrauterine

- not otherwise specified (NOS)

Other Malignant Neoplasms: (Specify)
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