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INTRODUCTION

Cervical cancers are the second most frequent type of female 
cancer, responsible for about 5% of cancer deaths in females’ 
worldwide.[1] Human papillomavirus (HPV) infection is the 
most important risk factor for cervical cancer.[2] and strongly 
associated with it (up to 100%).[3,4]

Cervical cancer is one of the leading cancers in women with 
an estimated 500,000 new cases every year, of which 80% 
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occur in developing countries.[5] In India, it is estimated that 
the number of cases is over 140,000[6] most frequent among 
females between 15 and 44 years.

The incidence of cervical cancer and cervical intraepithelial 
neoplasia was found to be low relative to the high frequency 
of HPV infection showing that not all the HPV infected 
women develop cervical lesion, and not all the pre-neoplastic 
lesion get converted into invasive cervical cancer.[7] This 
shows that most of the HPV infections are transient, and 
viral persistence is required for the progression of the 
disease.[7]

Herpes simplex virus-2 (HSV-2) is contributed to be a risk 
factor for cervical cancer. There is interaction between HSV-2 
and HPV-16, or HPV-18 occurs during the development of 
cervical carcinoma.[8]
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The papanicolaou (PAP) smear screening, a simple, non-
invasive, and a cost-effective method,[9] for the detection 
of precursor lesion of cervical carcinoma has significantly 
reduced the mortality and morbidity of cervical carcinoma.[10] 
The 2014 Bethesda System has been introduced recently, 
which is used for reporting cervical smear in our study.

MATERIALS AND METHODS

The present study included cervical smears of patients 
attending outpatient Department of Obstetrics and 
Gynaecology and further sent to Department of Pathology, at 
M.G.M. Medical College and M.Y. Hospital, Indore, Madhya 
Pradesh, India, during March 2015 to February 2016, for 
cytomorphological analysis. Totally, 1542 patients were 
screened.

Inclusion Criteria

•	 Age	range	of	19-80	years
•	 Presenting	with	the	complaints	of	vaginal	discharge.

Exclusion Criteria

Menstruating females

Proper history was recorded. Smears were taken with Ayres 
wooden spatula. The cellular material collected was smeared 
on a clean glass slide, properly labeled, fixed in 95% ethyl 
alcohol immediately and subsequently stained by PAP stain. 
After staining, slides were mounted with digital picture 
exchange, screened under light microscope, and reported 
according to 2014 Bethesda system.

RESULTS

Analysis of PAP smear is described in Table 1. Different types 
of epithelial cells abnormalities are presented in Figure 1. 
Out of 27 cases of epithelial cell abnormality are of atypical 
squamous cells of undetermined significance (ASCUS) 
(17), atypical glandular cells of undetermined significance 
(AGCUS) (1), low-grade squamous intraepithelial lesion 
(LSIL) (2), high-grade squamous intraepithelial lesion (HSIL) 
(2) and invasive carcinoma cervix (5). Cytomorphological 
features of HPV infection are seen in 2 cases of LSIL, 2 cases 
of HSIL, and 5 cases of malignant lesion (Table 2).

The majority of patients belong to age group 21-40 years, 
i.e., 1101 (71.40%). Maximum cases of LSIL were detected 
in 41-50 years of age group and that of HSIL were detected 
in 31-60 years of age group whereas maximum cases of 
carcinoma cervix were detected in 51-60 years of age group. 
Maximum number of atypical epithelial cells of uncertain 
significance was found in age group 21-40 years (76.5%) 
(Table 3).

Maximum patients 1159 (75.17%) have complaints of 
white discharge per vaginum. About 50% of patient of 
LSIL presented with white discharge and rest presented 
with serosanguinous discharge. While 50% patient of 
HSIL presented with serosanguinous discharge and the 
rest presented with post-coital bleeding. Nearly 80% 
cases of carcinoma cervix presented with the complaint 

Table 1: Analysis of PAP smear
PAP smear n (%)
Total smears 1542 (100.00)
Adequacy of smears

Satisfactory for evaluation 1484 (96.23)
Unsatisfactory for evaluation 58 (03.77)

General categorization
Normal smears 364 (23.61)
Benign cellular changes

Acute inflammatory smear 775 (50.26)
Non specific inflammatory lesion 223 (14.47)
Inflammatory smear suspicious of HSV 02 (0.13)
Bacterial vaginosis 65 (04.21)
Trichomonas vaginalis 16 (01.03)
Candidiasis 1 (0.06)
Squamous metaplasia 4 (0.26)
Reactive changes 1 (0.06)
Atrophy 6 (0.38)

Epithelial cells abnormality 27 (1.75)
AGCUS 1 (0.06)
ASCUS 17 (1.11)
LSIL 2 (0.13)
HSIL 2 (0.13)
Malignancy 5 (0.33)

HSV: Herpes simplex virus, AGCUS: Atypical glandular cells 
of undetermined significance, ASCUS: Atypical squamous 
cells of undetermined significance, LSIL: Low-grade squamous 
intraepithelial lesion, HSIL: High-grade squamous intraepithelial 
lesion, PAP: Papanicolaou

Figure 1: (a) Atypical cells of undetermined significance, (b) low-
grade squamous intraepithelial lesion, (c) high-grade squamous 
intraepithelial lesion, (d) squamous cell carcinoma, (e) changes of 
herpes simplex virus, and (f) human papillomavirus – koilocytic 
changes
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of bleeding per vaginum and others presented with 
post-coital bleeding. The 41.1% of patient of ASCUS 
presented with post-coital bleeding and 58.8% patient 
presented with serosanguinous discharge. Patient of 
AGCUS presented with post-coital bleeding. However, 
many patients presented with more than one complaint 
(Table 4). The majority of patients belongs to the parity 3 
and above (Table 5).

DISCUSSION

In our study (Tables 1 and 2), ASCUS (1.11%), AGCUS 
(0.06%), LSIL (0.13%), HSIL (0.13%) and squamous 
cell carcinoma (SCC) (0.33%), and inflammatory smear 
suspicious of HSV comprises 2 cases (0.13%). A study 
by Tailor et al.[11] shows ASCUS 0.77%, ASC-H 0.35%, 
HSIL 0.35%, SCC 0.14%, and AGCUS 0.28%. A study 
by Banik et al.[12] revealed the following scenario: 0.18% 
ASCUS, 0.12% AGC, 6.36% LSIL, 1.18% HSIL, and 
0.35% malignancy. Al Eyd et al.[13] studied that the overall 
frequency of cervical intraepithelial abnormalities was 

3.3%, out of which 1.8% had ASCUS, 1.2% had LSIL, and 
0.3% had HSIL. Edelman et al.[14] studied PAP smears from 
29,295 females over a period of 1 year, and the PAP smear 
abnormalities were as follows: 9.9% ASCUS, 2.5% LSIL, 
0.6% HSIL, and 0.2% invasive cancer. Mulay et al.[15] 0.64% 
ASC-US, 0.31% AGCUS, 0.21% LSIL, 0.16% HSIL, and 
0.06% invasive cancer.

In our study, ASCUS (1.11%) is found to be the most 
common epithelial cell abnormality. As the women included 
in our study were routinely screened, they presented with an 
early form of cytological interpretation in the cervical smear 
supporting our results. Similar results were obtained in other 
studies also.[13,16]

Cytomorphological of HPV infection are seen in 2 cases 
of LSIL, 2 cases of HSIL, and 5 cases of malignant lesion. 
Yim and Park[17] showed that the strong association led to the 
suggestion that HPV is not only the main cause of cervical 
cancer cases but is also a necessary cause. Fusté et al.[18] 
and Insinga et al.[19] also found that HPV is associated with 
more than 99% of all cervical cancer cases which favor 
the result of our study. HPV causes almost 100% of cases 
of cervical cancer and limitation of study methodologies is 
most important reason behind an underestimation of HPV 
prevalence in cervical cancer.[20]

In Table 3, bulk of patient 1101 (71.40%) belongs to age 
group 21-40 years. LSIL was found in 2 cases (0.13%). It was 
mainly in the age group 41-50 years. HSIL was found in 2 cases 
(0.13%). It was mainly in the age group 31-60 years. Invasive 
carcinoma cervix was found in 5 cases (0.33%). It was mainly 
in the age group 51-60 years. Similar results are also found 
in other studies. Bamanikar et al.[21] found maximum cases in 

Table 2: Distribution of epithelial cells abnormalities
Epithelial cell abnormality n=27 (%)
ASCUS 17 (62.96)
AGCUS 1 (3.70)
LSIL 2 (7.41)
HSIL 2 (7.41)
SCC 5 (18.52)

ASCUS: Atypical squamous cells of undetermined 
significance, AGCUS: Atypical glandular cells of undetermined 
significance, LSIL: Low-grade squamous intraepithelial lesion, 
HSIL: High-grade squamous intraepithelial lesion, SCC: Squamous 
cell carcinoma

Table 3: Age distribution in relation of ASCUS, ASGUS, LSIL, HSIL and SCC
Age (years) AGCUS n=1 (%) ASCUS n=17 (%) LSIL n=2 (%) HSIL n=2 (%) SCC n=5 (%) Total
15-20 - - - - - 0
21-30 - 7 (41.2) - - - 7
31-40 - 6 (35.3) - 1 (50) 1 (20) 8
41-50 1 (100) 3 (17.7) 2 (100) - 1 (20) 7
51-60 - 1 (5.8) - 1 (50) 3 (60) 5
61 and above - - - - - 0

AGCUS: Atypical glandular cells of undetermined significance, ASCUS: Atypical squamous cells of undetermined significance, 
LSIL: Low-grade squamous intraepithelial lesion, HSIL: High-grade squamous intraepithelial lesion, SCC: Squamous cell carcinoma

Table 4: Distribution of ASCUS, ASGUS, LSIL, HSIL and SCC according to type of discharge
Discharge ASCUS n=17 (%) AGCUS n=1 (%) LSIL n=2 (%) HSIL n=2 (%) SCC n=5 (%) Total
White discharge - - 1 (50) - - 1
Bleeding per vaginum - - - - 4 (80) 4
Post-coital bleeding 7 (41.1) 1 (100) - 1 (50) 1 (20) 10
Sero-sanguinous discharge 10 (58.8) - 1 (50) 1 (50) - 12

AGCUS: Atypical glandular cells of undetermined significance, ASCUS: Atypical squamous cells of undetermined significance, 
LSIL: Low-grade squamous intraepithelial lesion, HSIL: High-grade squamous intraepithelial lesion, SCC: Squamous cell carcinoma
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the age range of 20-75 years. Tailor et al.[11] found maximum 
cases in the age range of 25-70 years. The difference in the age 
incidence of intraepithelial lesions and carcinoma cervix could 
be due to wide variation in selection criteria.

In Table 4, white discharge was most common (75.17%) 
followed by lower abdominal pain (40.9%), serosanguinous 
discharge (7.1%), foul smelling discharge (7.0%), yellow 
discharge (1.04%), post-coital bleeding (0.65%), and 
bleeding per vaginum (0.26%). Similar results are also found 
in other studies. Aikat et al.[22] found symptomatic cases 
(50%), Juneja et al.[6] found bleeding P/V (65%), Alexander 
and Khanapur[23] found white discharge (72%) as most 
common presenting complaint.

In our study (Table 5), maximum number of patients with 
epithelial cell abnormality, belong to parity 3 and above. 
Shrivastav et al.[24] abnormal cytology was detected in 3.6% 
of the women in study group, i.e., with parity >3. Juneja 
et al.,[25] Mishra and Sinha[26] and Alexander and Khanapur[23] 
(2015) also found similar results. Early sexual life and early 
age of first intercourse are more important contributing 
factors than the number of pregnancies. Statistical analysis 
reveals that there is a significant difference between parity <2 
and higher parity with P < 0.05.

Epithelial cell abnormalities are at a higher rate in poor 
(88.88%) socioeconomic status. Similar results were also 
found by Coppleson and Brown[27] and Roy et al.[28] Statistical 
analysis reveals that there is a significant difference between 
socioeconomic status with P < 0.05.

The variability in results from the studies by different workers 
is due to multiple risk factors associated with causation of 
cervical cancer such as age at marriage, age at first delivery, 
age distribution of women screened, and methods utilized in 
obtaining cytologic smears. The low incidence of dysplastic 
smears and cancer yield in the present study may be because 
screening has been done on the females of 15 years and above.

CONCLUSION

Cervical cytology is method for early detection of 
intraepithelial lesions and malignancy and therefore should be 

established as a routine diagnostic aid. The patient attending 
the Gynecology Outpatient Department was targeted in this 
study, so as to screening all the females, even with minor 
symptoms such as discharge per vaginum and to detect the 
cytomorphological changes caused by HPV at an earlier 
stage. The study reveals that the cases of cervical cancer can 
be detected at early stage if there are proper education and 
awareness in the society.
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