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Abstract:  
Background: Cervical cancer remains a major public health concern, particularly in developing countries, were 
limited screening leads to late diagnosis and high mortality. Early detection of precancerous lesions through 
cytology is crucial for prevention. 
Aim: To assess the role of cervical cytology (Pap smear) in the early detection of precancerous lesions. 
Methodology: A hospital-based cross-sectional observational study was conducted on 80 sexually active women 
aged >21 years in the Department of Obstetrics and Gynecology, MGM Medical College, Jamshedpur. Pap smears 
were collected and reported using the Bethesda System. Abnormal cases were further evaluated by colposcopy 
and biopsy. 
Results: Most participants were aged 21–30 years. Vaginal discharge (37.5%) was the most common complaint. 
Pap smear findings showed 62.5% NILM, while 32.5% had epithelial abnormalities (ASC-US 12.5%, LSIL 10%, 
HSIL 7.5%). Abnormal findings increased with age, especially >40 years. Biopsy revealed CIN I (34.6%) as the 
most common lesion, with carcinoma cervix in 7.7% cases. 
Conclusion: Pap smear is an effective tool for early detection of precancerous lesions. Regular screening and 
timely intervention can significantly reduce cervical cancer burden. 
Keywords: Cervical Cytology, Pap Smear, Precancerous Lesions, CIN, Screening. 
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Introduction 

Cervical cancer presents a major health threat and 
stands as one of the most common cancer-related 
deaths among women throughout the world [1]. The 
disease maintains a substantial health system bur-
den, which affects low- and middle-income coun-
tries because these nations lack sufficient resources 
for preventive and diagnostic medical services. The 
World Health Organization estimates that each year 
hundreds of thousands of women worldwide receive 
cervical cancer diagnoses, with many of them dying 
from the disease because they receive their diagnosis 
at an advanced stage and do not receive proper med-
ical care [2]. The slow development of cervical can-
cer from its initial precancerous stage to full-blown 
invasive carcinoma creates an essential period dur-
ing which medical professionals can identify the dis-
ease and provide treatment. Resource-limited areas 
fail to take advantage of this opportunity because 
they lack both screening resources and public 
knowledge about the disease. 

Cervical cancer presents a greater health burden in 
developing countries, including India, than in devel-
oped countries. The gap between high-income coun-
tries and developing nations exists because high-in-
come countries use organized cytology-based 
screening programs, which have successfully de-
creased both cervical cancer incidence and mortality 
rates in recent decades [3]. Developing countries ex-
perience various difficulties, which include their in-
sufficient healthcare facilities, their shortage of 
qualified healthcare workers, and their restricted ac-
cess to cervical cancer screening programs. The ex-
isting obstacles prevent timely detection of cervical 
abnormalities, which results in increased sickness 
rates and death rates. 

The disease occurs more frequently in low-resource 
areas because limited awareness and insufficient 
healthcare facilities together with cultural obstacles 
and nonexistent screening programs create difficul-
ties for local people. According to the World Cancer 
Statistics, more than 80% of all cervical cancer cases 
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are reported from developing countries, with India 
alone accounting for over one-fifth of global cervi-
cal cancer deaths [4]. In India, approximately 
122,844 women receive cervical cancer diagnoses 
each year while the disease causes approximately 
67,477 women to die. The county needs immediate 
screening solutions and early diagnostic methods to 
decrease its cervical cancer problem according to 
these disturbing statistics. 

Cervical cancer has many opportunities for preven-
tion; it progresses through a long preinvasive stage 
which allows early detection and intervention [5]. 
The normal cervix changes from normal epithelium 
to abnormal precancerous lesions, such as cervical 
intraepithelial neoplasia (CIN) to eventually become 
cancer and this can happen in as few as five years. 
The time that it takes for these changes to occur al-
low many opportunities to use screening techniques 
to detect early signs of disease and provide effective 
intervention for the precancerous lesions before they 
develop into cancer. Early detection of any cellular 
abnormalities is important to reducing the progres-
sion of the disease and to improving patient health. 

The Papanicolaou (Pap) smear test remains the cor-
nerstone of cervical cancer screening due to its sim-
plicity, noninvasive nature, cost-effectiveness, and 
ability to detect precancerous cervical intraepithelial 
neoplasia before progression to invasive disease [6]. 
The Pap smear test has proven to be effective be-
cause it shows a significant decrease in both cervical 
cancer cases and death rates in areas where the test 
is routinely used. The test requires collectors to 
gather exfoliated cervical cells which they will study 
under a microscope to identify cytological abnor-
malities. The Pap smear shows approximately 
70.8% sensitivity for detecting high-grade squa-
mous intraepithelial lesions (HSIL), which becomes 
more effective through the addition of HPV DNA 
testing. The implementation of HPV testing, which 
detects high-risk viral strains that cause cervical can-
cer, enhances the screening programs' ability to pre-
dict outcomes accurately and identify high-risk 
cases. 

Regular and timely screening using these methods 
can prevent the development of invasive cervical 
cancer and reduce associated morbidity and mortal-
ity. Early detection of abnormalities such as atypical 
squamous cells, low-grade squamous intraepithelial 
lesions (LSIL), and HSIL enables prompt clinical 
management, including surveillance, medical treat-
ment, or surgical intervention as required. Conse-
quently, the role of cervical cytology in the early de-
tection of precancerous lesions cannot be overstated, 
as it serves as a critical tool in the prevention and 
control of cervical cancer. 

The rural residents and people from low-income 
backgrounds show low understanding and low par-
ticipation rates in cervical cancer screening 

programs, even though screening tools exist which 
can effectively detect the disease. Many women do 
not seek screening due to lack of knowledge, fear, 
social stigma, or limited access to health-care facili-
ties [7]. Women often refrain from taking part in 
routine screening programs because of their incor-
rect understanding of the process, their worries 
about privacy protection, and their cultural re-
strictions. The combination of these factors leads to 
delayed diagnosis which occurs when the disease 
has reached an advanced stage, resulting in lower 
chances of successful treatment. 

Women in their health-seeking behavior exhibit two 
patterns which lead to their medical problems re-
maining undiagnosed until they need urgent treat-
ment. The problem becomes worse because women 
face gender discrimination and they cannot make de-
cisions while their health needs to be neglected for 
family duties. Educational initiatives aimed at rais-
ing awareness about cervical cancer, its risk factors, 
and the importance of early detection are essential. 
Women and their families should receive guidance 
about how to identify early symptoms and under-
stand the importance of regular Pap smears and need 
for follow-up care after abnormal results [8]. The 
combination of community awareness programs and 
healthcare worker participation and health education 
in primary care services creates a strong foundation 
for increasing screening rates. 

The primary health care system needs development 
to establish accessible screening programs and fol-
low-up systems which will help decrease the na-
tional cervical cancer burden [9]. The implementa-
tion of effective screening methods at primary health 
care facilities and community health centers will en-
able the early detection of precancerous lesions 
which will allow doctors to provide treatment before 
the disease becomes invasive. The combination of 
opportunistic screening and organized outreach pro-
grams delivers a substantial improvement in screen-
ing coverage for underserved populations. 
Healthcare providers need training in sample collec-
tion procedures and cytological interpretation and 
patient counseling practices to achieve successful 
screening program outcomes. 

The establishment of HPV vaccination programs 
through their existence with screening services will 
lead to reduced cervical cancer rates which will ex-
tend into the future [10]. Prophylactic vaccines that 
target high-risk HPV strains show strong effective-
ness in stopping cervical infections which lead to 
precancerous lesions. The combination of vaccina-
tion with regular cytological screening creates a 
complete system for preventing cervical cancer. The 
effectiveness of integrated strategies depends on 
three factors, which include public acceptance and 
affordable solutions and national implementation 
success. 
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In this context, the present study on the Assessment 
of Cervical Cytology in the Early Detection of Pre-
cancerous Lesions: A Pap Smear-Based Study as-
sumes significant importance. By evaluating cyto-
logical findings and identifying the prevalence of 
precancerous lesions among the study population, 
this research aims to contribute to the existing body 
of knowledge and highlight the role of Pap smear 
screening in early diagnosis. The findings of this 
study may help in formulating effective screening 
strategies, improving awareness, and ultimately re-
ducing the burden of cervical cancer through timely 
detection and intervention. 

Methodology 

Study Design: This study was designed as a hospi-
tal-based cross-sectional observational study aimed 
at assessing cervical cytology for the early detection 
of precancerous lesions using Pap smear examina-
tion. 

Study Area: The study was conducted in the De-
partment of Obstetrics and Gynecology, MGM 
Medical College, Jamshedpur, Jharkhand, India in 
collaboration with the Department of Pathology for 
cytological evaluation. 

Study Duration: The duration of the study for one 
year from December 2003 to November 2004. 

Study Participants: The study population com-
prised sexually active women aged above 21 years 
attending the Obstetrics and Gynecology outpatient 
department with complaints suggestive of cervical 
pathology. 

Inclusion Criteria 

• Sexually active women aged >21 years  
• Women presenting with the following symp-

toms:  
§ Vaginal discharge  
§ Blood-mixed or foul-smelling discharge  
§ Postcoital bleeding  
§ Intermenstrual bleeding  
§ Postmenopausal bleeding  
§ Lower abdominal pain  
§ Infertility  
§ Secondary amenorrhea  
• Women willing to provide informed written 

consent  

Exclusion Criteria 

• Women not willing to participate in the study  
• Presence of frank cervical growth on clinical 

examination  
• Previously treated cases of cervical cancer  
• Pregnant women  

Sample Size: A total of 80 participants meeting the 
inclusion criteria were enrolled in the study. 

Procedure: Data collection was carried out using a 
structured and pre-tested proforma. After obtaining 
informed written consent, a detailed history of each 
participant was recorded, including demographic 
profile, menstrual history, obstetric history, sexual 
history, and presenting complaints. This was fol-
lowed by a thorough clinical examination, including 
per-speculum and per-vaginal examination, and all 
findings were documented systematically while 
maintaining patient confidentiality. 

For Pap smear collection, each participant was 
placed in the lithotomy position. A sterile bivalve 
speculum was inserted to visualize the cervix 
clearly. A cervical cytology sample was obtained 
from the ectocervix using a wooden Ayre’s spatula, 
rotated 360° around the external os to ensure ade-
quate sampling. The collected material was evenly 
smeared onto a clean, labeled glass slide and imme-
diately fixed in 95% ethyl alcohol to prevent air-dry-
ing artifacts. 

The prepared slides were then sent to the Depart-
ment of Pathology for cytological examination. Re-
porting of cervical cytology was done according to 
the Bethesda System, categorizing the smears as 
negative for intraepithelial lesion or malignancy 
(NILM) or showing epithelial cell abnormalities 
such as atypical squamous cells of undetermined 
significance (ASC-US), low-grade squamous in-
traepithelial lesion (LSIL), high-grade squamous in-
traepithelial lesion (HSIL), or glandular abnormali-
ties. 

Participants with abnormal cytological findings 
were referred for further evaluation by colposcopy. 
Those with suspicious colposcopic findings (Reid 
score ≥6) underwent colposcopy-guided cervical bi-
opsy. Subsequent management was planned based 
on histopathological findings and severity of lesions. 

Statistical Analysis: All collected data were entered 
into Microsoft Excel and analyzed using Statistical 
Package for the Social Sciences (SPSS) version 
27.0. Descriptive statistics such as mean, standard 
deviation, frequency, and percentage were used to 
summarize demographic characteristics, clinical 
features, and cytological findings. The association 
between categorical variables was assessed using 
the Chi-square test or Fisher’s exact test, as appro-
priate. A p-value of <0.05 was considered statisti-
cally significant. The results were presented using 
tables, graphs, and charts for better interpretation 
and clarity. 

Result 

Table 1 shows the distribution of participants ac-
cording to age group among a total of 80 individuals. 
The majority of participants belonged to the 21–25 
years age group, comprising 22 individuals 
(27.50%), followed by the 26–30 years group with 
20 participants (25.00%). The 31–35 years age 
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group included 14 participants (17.50%), while both 
the 36–40 years and above 40 years groups had an 
equal representation of 12 participants each 
(15.00%). Overall, the data indicate that a higher 

proportion of participants were in the younger age 
groups (21–30 years), whereas relatively fewer par-
ticipants were observed in the older age categories.

 
Table 1: Distribution of Participants According to Age Group (n = 80) 

Age Group (years) Frequency (n) Percentage (%) 
21–25 22 27.50% 
26–30 20 25.00% 
31–35 14 17.50% 
36–40 12 15.00% 
>40 12 15.00% 
Total 80 100% 

 
Table 2 shows the distribution of participants ac-
cording to presenting complaints among the study 
population (n = 80). The most common complaint 
was vaginal discharge, reported by 30 participants 
(37.50%), indicating it as the predominant symptom 
prompting clinical evaluation. This was followed by 
blood-mixed or foul-smelling discharge in 12 cases 
(15.00%), which may suggest underlying infections 
or possible pathological changes. Postcoital bleed-
ing was observed in 10 participants (12.50%), while 
both intermenstrual bleeding and lower abdominal 

pain were reported equally in 8 cases each (10.00%). 
Postmenopausal bleeding, a clinically significant 
symptom often associated with higher risk of malig-
nancy, was noted in 6 participants (7.50%). Infertil-
ity was reported by 4 participants (5.00%), and sec-
ondary amenorrhea was the least common com-
plaint, seen in only 2 participants (2.50%). Overall, 
the findings indicate that abnormal vaginal dis-
charge and bleeding patterns were the leading pre-
senting complaints among the study subjects.

 
Table 2: Distribution of Participants According to Presenting Complaints (n = 80) 

Presenting Complaint Frequency (n) Percentage (%) 
Vaginal discharge 30 37.50% 
Blood-mixed/foul-smelling discharge 12 15.00% 
Postcoital bleeding 10 12.50% 
Intermenstrual bleeding 8 10.00% 
Postmenopausal bleeding 6 7.50% 
Lower abdominal pain 8 10.00% 
Infertility 4 5.00% 
Secondary amenorrhea 2 2.50% 
Total 80 100% 

 
Table 3 shows the distribution of Pap smear findings 
according to the Bethesda System among 80 study 
participants. The majority of cases were reported as 
NILM (normal/inflammatory), accounting for 50 
cases (62.50%), indicating that most women had no 
evidence of epithelial abnormalities. Among abnor-
mal findings, ASC-US was observed in 10 cases 
(12.50%), followed by LSIL in 8 cases (10.00%) and 
HSIL in 6 cases (7.50%), reflecting a gradual de-
crease in severity but clinically important 

proportions of precancerous lesions. Glandular ab-
normalities were relatively rare, seen in only 2 cases 
(2.50%). Additionally, 4 smears (5.00%) were 
deemed inadequate for evaluation. Overall, the find-
ings suggest that while the majority of smears were 
negative, a considerable proportion (approximately 
32.5%) showed epithelial abnormalities, highlight-
ing the importance of Pap smear screening for early 
detection of precancerous lesions.

 
Table 3: Distribution of Pap Smear Findings (Bethesda System) (n = 80) 

Cytological Findings Frequency (n) Percentage (%) 
NILM (Normal/Inflammatory) 50 62.50% 
ASC-US 10 12.50% 
LSIL 8 10.00% 
HSIL 6 7.50% 
Glandular abnormalities 2 2.50% 
Inadequate smear 4 5.00% 
Total 80 100% 
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Table 4 shows the association between age group 
and Pap smear findings (excluding inadequate 
smears, n = 76). It was observed that the majority of 
normal (NILM) findings were seen in the younger 
age groups, particularly 21–25 years (18 cases) and 
26–30 years (14 cases). However, the proportion of 
abnormal findings (ASC-US/LSIL/HSIL/others) in-
creased progressively with age. In the 21–25 age 
group, only 3 abnormal cases were reported, 

whereas in 26–30 and 31–35 age groups, abnormal 
cases increased to 5 each. A notable rise was ob-
served in the 36–40 age group (5 abnormal cases out 
of 11) and was highest in women aged >40 years, 
where abnormal findings (8 cases) exceeded normal 
cases (4 cases). Overall, out of 76 cases, 50 were 
normal and 26 were abnormal, indicating that the 
risk of epithelial abnormalities increases with ad-
vancing age.

 
Table 4: Association Between Age Group and Pap Smear Findings (Excluding Inadequate Smears, n = 

76) 
Age Group (years) Normal (NILM) Abnormal (ASC-US/LSIL/HSIL/Others) Total 
21–25 18 3 21 
26–30 14 5 19 
31–35 8 5 13 
36–40 6 5 11 
>40 4 8 12 
Total 50 26 76 

 
Table 5 presents the distribution of colposcopy and 
biopsy findings among abnormal cases (n = 26). The 
majority of cases were diagnosed as CIN I, account-
ing for 34.60% (n = 9), indicating that low-grade le-
sions were the most prevalent among the study pop-
ulation. Normal or benign findings were observed in 
23.10% (n = 6) of cases, suggesting that a consider-
able proportion did not have significant pathology 
upon further evaluation. Higher-grade lesions, 

including CIN II and CIN III, constituted 19.20% (n 
= 5) and 15.40% (n = 4) respectively, reflecting a 
notable presence of moderate to severe dysplasia. 
Importantly, carcinoma cervix was identified in 
7.70% (n = 2) of cases, highlighting the detection of 
invasive disease in a small but clinically significant 
proportion. Overall, the findings indicate a predom-
inance of low-grade lesions, with a progressive de-
cline in frequency as lesion severity increases.

 
Table 5: Colposcopy and Biopsy Findings Among Abnormal Cases (n = 26) 

Findings Frequency (n) Percentage (%) 
Normal/Benign 6 23.10% 
CIN I 9 34.60% 
CIN II 5 19.20% 
CIN III 4 15.40% 
Carcinoma cervix 2 7.70% 
Total 26 100% 

 
Discussion 

The present study findings are largely consistent 
with previous research on cervical cytology and re-
inforce the crucial role of Pap smear in the early de-
tection of precancerous lesions. Our research results 
indicate that younger women between 21 and 30 
years old more frequently visited healthcare facili-
ties than women in other age brackets. Older age 
groups showed more frequent abnormal cytological 
results which occurred most commonly in individu-
als aged 40 and above. Sawaya et al. (2000) [11] ob-
served that women aged 41 to 50 years showed the 
most abnormal Pap smear results while women aged 
31 to 40 years showed the second highest results. 
The younger age group shows higher attendance 
rates at medical facilities whereas older women 
show more abnormality rates this finding exposes a 
major problem because high-risk age groups do not 
participate in screening programs. Koutsky et al. 
(1992) [12] explained that cervical epithelial 

abnormalities develop during multiple years which 
supports our study finding that higher age results in 
greater lesion occurrence. 

The study found that vaginal discharge was the most 
frequent complaint because people came to the hos-
pital with abnormal bleeding. The results match the 
findings of Fonck et al. (2000) [13], who docu-
mented that about 35-40% of women who went for 
screening had vaginal discharge. Studies have 
shown that discharge appears as the most common 
symptom which people experience when they have 
inflammatory and precancerous cervical conditions. 
The study found that our research indicated post-
coital bleeding and intermenstrual bleeding as warn-
ing signs which global studies report should be con-
sidered when diagnosing cervical pathology. The 
two symptoms show matching characteristics which 
demonstrate that organizations should use symptom-
based screening methods in areas with limited re-
sources. 
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The study results showed that most cases were iden-
tified as NILM while a small number of cases 
showed clinically significant epithelial abnormali-
ties through ASC-US and LSIL and HSIL testing. 
The study results show Fonck et al. (2000) reported 
8.48% of women who underwent screening devel-
oped epithelial cell abnormalities. The study by 
Sawaya et al. (2000) found LSIL occurred in 4.35% 
of cases while HSIL occurred in 1.02% of cases and 
ASC-US occurred in 2.3% of cases. The pattern of 
low-grade lesions being more common than high-
grade lesions persists through different studies de-
spite varying percentage results. Most women who 
present their cases to medical professionals show 
early-stage disease which makes treatment options 
more effective. Research in populations with re-
stricted screening access has found that advanced le-
sions occur at higher rates because patients receive 
delayed diagnoses (Quinn et al. 1999) [14]. 

The study discovered that there exists a rising pat-
tern of unusual cytological results which occurs as 
people grow older. Women above 40 years demon-
strated a higher proportion of epithelial abnormali-
ties compared to younger age groups. This disease 
progresses according to the natural progression of 
cervical cancer which begins with persistent infec-
tion from high-risk human papillomavirus (HPV) 
and advances through gradual development of low-
grade lesions into high-grade lesions. Ley et al. 
(1991) [15] demonstrate that women who experi-
ence multiparity together with HPV infection will 
acquire cervical epithelial transformation through 
their extended duration of risk factor exposure. The 
consistency of these findings across studies shows 
that screening needs to be prioritized for women 
who are 30 years old or older. 

Our study found that colposcopic and histopatholog-
ical tests identified most abnormal cases as CIN I, 
which was followed by CIN II, CIN III, and a small 
number of invasive carcinoma cases. This distribu-
tion matches the results of previous studies, which 
found that most cases of low-grade lesions were the 
most common medical abnormalities that were de-
tected. The study by Dvorak et al. (1999) [16] 
showed that most LSIL cases had CIN I result on 
biopsy, while only a small number of cases devel-
oped into more advanced lesions or invasive cancer. 
Our study found a lower number of CIN II and CIN 
III and carcinoma cases because our research suc-
cessively identified patients through opportunistic 
screening, which helped us identify cancer in its 
early stage. The existence of carcinoma cases 
demonstrates that cervical cancer remains a signifi-
cant public health issue, which requires ongoing sys-
tematic screening programs. 

The research discovered common instances of in-
flammatory tissue changes which matched earlier 
studies. Studies have reported inflammation in ap-
proximately 40–45% of Pap smear samples which 

often occurs together with chronic infections (Fonck 
et al. (2000). The medical community considers on-
going inflammation to be a contributing factor for 
cervical cancer development because it supports hu-
man papillomavirus (HPV) persistence and leads to 
abnormal cell development. The research findings 
demonstrate that infection treatment and genital 
cleanliness maintenance work together to decrease 
the likelihood of developing cervical abnormalities. 

The overall findings of our study match worldwide 
studies which show that Pap smear functions as an 
effective primary screening method. Anttila et al. 
(1999) [17] demonstrated that early cancer detection 
through cytological screening reduces both cervical 
cancer-related health problems and death rates. 
Quinn et al. (1999) showed that countries which im-
plement effective screening programs experience 
significant drops in both cervical cancer cases and 
death rates. Developing nations still struggle with 
high health burdens because their populations lack 
proper screening access and information about 
screening processes. 

Our study shows lower high-grade lesion rates than 
other studies because our research used earlier diag-
nosis methods and studied younger participants 
while study members had better understand of their 
condition. The presence of precancerous lesions 
across different age groups shows that all people 
carry some level of cancer risk. Williams et al. 
(1998) [18] emphasized the importance of health lit-
eracy and community awareness in improving par-
ticipation in screening programs. The Indian context 
requires special attention because sociocultural bar-
riers prevent people from accessing necessary 
healthcare services at appropriate times. 

The current study results match existing research but 
show slight differences in prevalence rates. The re-
search findings become more trustworthy because 
the study shows consistent results across multiple 
low-grade lesion groups which match age-related 
changes and typical medical symptoms. The differ-
ent rates of advanced lesions between two groups 
show how healthcare access and public knowledge 
and screening methods vary between different com-
munities. The evidence shows that regular Pap 
smear screening together with early diagnosis and 
proper follow-up procedures functions as the pri-
mary method to decrease cervical cancer cases. 

Conclusion  

The present study highlights the significant role of 
cervical cytology as an effective and practical tool 
for the early detection of precancerous lesions. The 
findings demonstrate that although the majority of 
participants had normal cytology, a considerable 
proportion exhibited epithelial abnormalities, em-
phasizing the need for routine screening. The in-
creasing prevalence of abnormal findings with ad-
vancing age further underlines the importance of 
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targeted screening, particularly among women 
above 30–40 years. The predominance of low-grade 
lesions and limited cases of invasive carcinoma sug-
gest that timely detection through Pap smear can 
prevent disease progression. Additionally, common 
symptoms such as vaginal discharge and abnormal 
bleeding should not be overlooked, as they may in-
dicate underlying pathology. Overall, strengthening 
awareness, improving accessibility to screening ser-
vices, and ensuring timely follow-up can substan-
tially reduce the burden of cervical cancer and im-
prove women’s health outcomes. 
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