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ABSTRACT

Background: Cervical cancer remains one of the most common malignancies affecting women in developing countries,
including India. Persistent infection with high-risk human papillomavirus (HPV) is now recognized as the most important
etiological factor in cervical carcinogenesis. The present study was conducted to evaluate cervical cytology, histopathology,
and HPV DNA status in women presenting with suspicious cervical lesions.

Methods: This observational cross-sectional study was conducted in the Department of Pathology, Government Medical
College, Patiala, from January 2015 to June 2016. A total of 150 women with suspicious cervical lesions were included.
Cervical smears, cervical brushings, cervical biopsies, and hysterectomy specimens were evaluated. Pap smears were
reported according to The Bethesda System 2014, while histopathological lesions were classified according to WHO
recommendations. HPV DNA testing was performed using the BD Onclarity HPV assay based on real-time polymerase
chain reaction.

Results: Most patients belonged to the 31- 45 years age group (52.7%). Vaginal discharge was the most common
presenting complaint (36%), followed by irregular bleeding (26%). Histopathological examination showed infection in
58.7%, dysplasia in 12.7%, benign lesions in 3.3%, and malignancy in 25.3% of cases. Squamous cell carcinoma was
the most common malignant lesion (92.1%). HPV positivity was observed in 97.36% of malignant lesions and 57.89%
of dysplastic lesions. HPV 16 was the most common genotype identified in malignant lesions (67.56%). Significant
association was observed between increasing age, higher parity, HPV positivity, and cervical malignancy.

Conclusions: Infection with high-risk HPV, especially HPV 16, showed a strong association with cervical dysplasia and
malignancy. Combined use of cervical cytology, histopathology, and HPV testing improves detection of premalignant
and malignant cervical lesions.
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Introduction

Cancer of the cervix continues to be a major public health
problem worldwide and remains one of the leading causes
of cancer-related morbidity and mortality among women in
developing countries. Despite advances in screening and
preventive strategies, cervical carcinoma continues to pose
a significant burden in low- and middle-income countries
because of lack of awareness, poor screening coverage,
limited healthcare accessibility, and delayed diagnosis.
India contributes substantially to the global burden of
cervical cancer, accounting for a considerable proportion
of newly diagnosed cases and cancer-related deaths among
women[1,2].

The cervix is particularly susceptible to neoplastic
transformation because of the presence of the transformation
zone, where squamous metaplasia is continuously active.
Persistent exposure to endogenous and exogenous factors
such as hormonal influences, early sexual activity, multiparity,
poor genital hygiene, sexually transmitted infections, and
smoking predisposes the cervical epithelium to dysplastic
and neoplastic changes[3]. Persistent infection with high-
risk human papillomavirus (HPV) is now considered an
essential event in cervical carcinogenesis[4].

Human papillomavirus is a small non-enveloped DNA
virus belonging to the Papillomaviridae family. More
than 200 HPV genotypes have been identified, of which
approximately 40 infect the anogenital tract[5,6]. Based
on oncogenic potential, HPV types are broadly classified
into high-risk and low-risk groups. High-risk HPV types,
especially HPV 16 and HPV 18, are strongly associated
with cervical intraepithelial neoplasia and invasive
carcinoma[5,6]. Persistent infection with oncogenic HPV
may lead to integration of viral DNA into the host genome,
resulting in overexpression of viral oncogenes E6 and
E7, which interfere with tumor suppressor proteins p53
and retinoblastoma protein, thereby promoting malignant
transformation[7].

The relationship between HPV infection and cervical
cancer has been extensively studied worldwide. Muyden
et al[8]. demonstrated HPV positivity in 100% of cervical
carcinoma cases using PCR-based techniques, while Jung et
al[9]. reported HPV positivity in 96.3% of carcinomas and
identified HPV 16 as the predominant genotype. Similarly,
Bayo et al[10]. observed HPV prevalence of 96.9% among
cervical cancer cases. Several studies have also emphasized
the role of persistent HPV infection in progression from
low-grade lesions to high-grade dysplasia and invasive
carcinomal[11,12].

Cervical cytology using the Papanicolaou (Pap) smear has
been one of the most successful cancer screening methods
and has significantly reduced the incidence and mortality
of cervical cancer in developed countries[13-15]. The
Bethesda System has standardized reporting of cervical
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cytology and improved communication between pathologists
and clinicians[16]. However, conventional cytology has
limitations including false-negative results, obscuring
inflammation, and sampling errors[17]. Histopathological
examination remains the gold standard for diagnosis of
premalignant and malignant cervical lesions.

In recent years, HPV DNA testing has emerged as a highly
sensitive and objective method for detecting high-risk HPV
infection. PCR-based methods are currently considered
among the most sensitive techniques for HPV detection
and genotyping[18]. Several studies have demonstrated
that HPV DNA testing improves sensitivity for detection
of high-grade lesions when combined with conventional
cytology[19].

The present study was therefore undertaken to evaluate
cervical cytological and histopathological changes in
suspicious cervical lesions, to correlate these findings with
HPV DNA detection, and to assess the role of HPV in
cervical carcinogenesis.

Methods
Study Design and Setting

This observational cross-sectional study was conducted in
the Department of Pathology, Government Medical College,
Patiala, in collaboration with Rajindra Hospital, Patiala,
from January 2015 to June 2016. The study was conducted
as part of MD Pathology dissertation work after obtaining
approval from the Institutional Ethics Committee. Written
Informed consent was obtained from all study participants
prior to enrolment.

Study Population

A total of 150 women presenting with gynecological
complaints or suspicious cervical lesions in the Gynecology
Outpatient Department were included in the study.

Inclusion Criteria

Women presenting with suspicious cervical lesions, abnormal
cervical appearance, unhealthy cervix, vaginal discharge,
postcoital bleeding, irregular bleeding, postmenopausal
bleeding, or other gynecological complaints were included
in the study.

Exclusion Criteria

Patients previously treated for carcinoma, patients unwilling
to participate.

Clinical Evaluation

Detailed clinical history including age, parity, menstrual
history and presenting complaints was recorded in all cases.
Findings of local examination were also documented.

Cytological Examination

Cervical smears were collected and immediately fixed.
Smears were stained using the Papanicolaou staining
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technique and reported according to The Bethesda System
2014. Smears were categorized as NILM, ASCUS/ASC-H,
LSIL, HSIL, or malignancy.

Histopathological Examination

Cervical biopsies and hysterectomy specimens were fixed
in 10% formalin, processed routinely, and stained with
hematoxylin and eosin. Histopathological lesions were
classified according to WHO recommendations.

HPV DNA detection

HPV DNA testing was performed using the BD Onclarity
HPYV Assay on the BD Viper LT System. The assay detects
high-risk HPV genotypes including HPV 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66, and 68. Cervical brushings
were collected and processed according to manufacturer
guidelines.

Statistical Analysis

Data obtained were entered into Microsoft Excel worksheet
and analyzed statistically. Associations between variables
were assessed using appropriate statistical methods. A p
value of <0.05 was considered statistically significant.

Results

Atotal of 150 women with suspicious cervical lesions were

evaluated in the present study. Most patients belonged to
the reproductive age group of 31- 45 years (79), followed
by 46- 60 years (53). The mean age of the study population
was 45.72 years.

Vaginal discharge was the most common presenting
complaint observed in 36% (54) of patients, followed by
irregular bleeding in 26% (39). Postcoital bleeding and
postmenopausal bleeding were more commonly associated
with malignant lesions.

Majority of the women included in the study were
multiparous. Higher parity demonstrated significant
association with cervical malignancy. Most malignant cases
were observed in women with parity greater than three.

On cervical cytology, NILM was the most common finding,
accounting for 64.6% (97) cases. ASCUS/ASC-H was
observed in 8.6% (13) cases, LSIL in 6%, (9) HSIL in 7.3%,
(11) and frank malignancy in 12% (18) cases.

Histopathological examination revealed infection in 58.7%
(88) cases, dysplasia in 12.7%(19), benign lesions in
3.3%(5), and malignancy in 25.3% (38) cases. Squamous
cell carcinoma was the predominant histological type among
malignant lesions, accounting for 92.1% (35) of malignant
cases. Adenocarcinoma and small cell carcinoma constituted
a small proportion of cases (Table 1, Figure 1).

Table 1:Correlation of Cytology and Histopathology Diagnosis

Histopathological N Cytological Diagnosis
o.
Diagnosis Inadequate NILM ASCUS/H LSIL | HSIL Ca
Infections 88 - 83 4 1 - -
Benign tumors 5 - 4 - - 1 -
Dysplasia 19 - 7 3 6 3 -
Carcinoma 38 2 3 2 7 18
Total 150 02 97 13 09 11 18
90 &8 uInadequate ®NILM
83
80 WASCUS/H ®LSIL
EHSIL ECa
70
P u Total
e
2 60
&
S 50
o
=
40
30
20
10
0
Infections Carcinoma Dysplasia Benign tumors
Figure 1.Correlation of Histopathology and Cytology Diagnosis
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HPYV positivity was observed in 56 out of 150 cases. Among malignant lesions, HPV positivity was detected in 97.36%
cases, while dysplastic lesions demonstrated HPV positivity in 57.89% (11) cases. HPV prevalence in inflammatory

lesions was significantly lower, p value <0.001 (Table 2,3,4) (Figure 2).
Table 2: HPV In Patients With Suspicious Cervix

Diagnosis HPYV present HPYV absent Total Percentage
Infection 8 80 88 9.09
Benign disease - 5 5 00
Dysplasia 11 8 19 57.89
Malignancy 37 38 97.36
Total 56 94 150
Table 3: Correlation Of HPV Infection With Malignancy
Malignancy HPYV present HPYV absent Total HPYV prevalence
Present 37 1 38 97.36%
Absent 19 93 112 16.9%
Table 4: HPV Distribution In Malignant Cases
HPV Squamous cell carcinoma Adenocarcinoma Small cell carcinoma
16 24 1 -
18 4 1 -
Others 7 - -
Total 35 2 -
90
0
70
60
i 5p
E ® HPV present
E 40 mHFY absent
g
=
ET) Chart Title
0
10
o 1
0
Infection Benign disease Drysplasia Malignancy

Figure 2.HPV in suspicious cervical lesions

HPV 16 was the most common genotype identified in
malignant lesions, followed by HPV 18. Other high-risk
HPV genotypes were detected in a smaller proportion of
cases.

A statistically significant association was observed between
increasing age and cervical malignancy (p value <0.001).
Malignant lesions were more frequently seen in women
above 46 years of age. Similarly, increasing parity showed
significant correlation with malignancy (p value <0.001).
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The present study demonstrated a markedly higher sensitivity
of HPV testing compared with conventional Pap smear
cytology for the detection of cervical malignancy. Using
histopathology as the reference standard, HPV testing
achieved a sensitivity of 97.37%, whereas Pap smear
demonstrated a sensitivity of only 47.37%. This finding
suggests that HPV testing is substantially more effective in
identifying women with underlying cervical pathology and
is less likely to miss clinically significant lesions.
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The specificity of Pap smear was 100%, indicating that all cytologically positive cases were confirmed on histopathology.
Although this reflects the high reliability of a positive Pap smear result, the relatively low sensitivity highlights its
limitation as a standalone screening tool. A considerable proportion of histopathologically confirmed lesions were not
detected by cytology, emphasizing the possibility of false-negative results due to sampling errors, inadequate cellular
representation, or interpretative limitations.

HPYV testing demonstrated a specificity of 83.04%, which was lower than that of Pap smear because of the presence of
false-positive results. However, its excellent negative predictive value of 98.94% indicates that women with a negative
HPYV test are highly unlikely to harbor significant cervical disease. This characteristic makes HPV testing particularly
valuable for population-based screening programs and supports the longer screening intervals recommended in HPV-

based screening strategies (Table 5,6).

Table 5: Correlation of HPV infection with malignancy

Histopathology positive for Histopathology negative for
malignancy malignancy

HPV positive 37 19

HPV negative 1 93

Table 6: Correlation of Histopathology with Cytology

Histopathology positive for

Histopathology negative for

malignancy malignancy
Pap smear positive for malignancy 18 0
Pap smear negative malignancy 20 112

Discussion

Cervical cancer remains one of the most important
malignancies affecting women in India despite the availability
of screening methods and preventive strategies. The present
study evaluated cervical cytology, histopathology, and HPV
DNA status in women presenting with suspicious cervical
lesions and correlated these findings with clinicopathological
variables.

In the present study, the majority of patients belonged to
the 31- 45 years age group, while malignant lesions were
more common in women above 46 years of age. The mean
age of patients with cervical carcinoma was 52.26 years.
These findings are comparable to those reported by Biswas
et al[20]. and Abramowitz et al[21]. Increasing age has
consistently been associated with increasing severity of
cervical lesions because of prolonged exposure to oncogenic
risk factors and persistent HPV infection.

The present study also demonstrated a significant association
between higher parity and cervical carcinoma. Women
with parity greater than three constituted the majority of
malignant cases. Similar observations were reported by
Fotara et al[22]. High parity is considered an important
cofactor in cervical carcinogenesis because repeated cervical
trauma during childbirth may increase susceptibility to HPV
infection and neoplastic transformation.

Vaginal discharge was the most common presenting
complaint in the present study, followed by irregular bleeding.
However, postcoital bleeding and postmenopausal bleeding
were more commonly associated with malignancy. Similar
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clinical presentations have been described in previous
studies evaluating cervical lesions in Indian women[22].

Cervical cytology remains an important screening tool for
early detection of premalignant and malignant lesions. In
the present study, NILM was the most common cytological
diagnosis, whereas LSIL, HSIL, and frank malignancy
constituted smaller proportions of cases. The Bethesda
System provided a standardized and clinically useful
reporting framework for interpretation of cervical smears.

Histopathological examination revealed infection as the
most common lesion, followed by dysplasia and malignancy.
Squamous cell carcinoma was the predominant histological
type identified in the present study, accounting for 92.1%
of malignant lesions. Similar findings have been reported
by Missaoui et al[23]. and Chaurasia et al[24]. The
predominance of squamous cell carcinoma may be explained
by the susceptibility of the transformation zone to persistent
HPV infection and neoplastic change.

A major finding of the present study was the strong
association between HPV infection and cervical malignancy.
HPV positivity was detected in 97.36% of malignant lesions,
which is comparable to findings reported by Bayo et al[10],
Dybikowska et al[25], and Jung et al[9]. The prevalence
of HPV in inflammatory lesions was significantly lower,
supporting the etiological role of persistent high-risk HPV
infection in cervical carcinogenesis.

HPV 16 was the predominant genotype identified in
malignant lesions, followed by HPV 18. Similar observations
have been reported by Muyden et al[8], Jung et al[9], and
several international studies. Persistent infection with HPV
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16 has consistently been associated with high-grade lesions
and invasive carcinoma because of its high oncogenic
potential.

The present study further demonstrated the usefulness
of combined cytology, histopathology, and HPV DNA
testing in evaluation of suspicious cervical lesions. Cytology
serves as an effective screening tool, while histopathology
remains the gold standard for definitive diagnosis. HPV
DNA testing provides an objective and highly sensitive
method for identifying high-risk infections and improves
early detection when used in conjunction with conventional
screening methods.

An important strength of the present study is that it
simultaneously evaluated cervical cytology, histopathology,
and HPV DNA status in women from Punjab using real-
time PCR-based HPV detection. Very limited regional data
are available correlating all these parameters together. The
findings of the present study therefore contribute valuable
information regarding HPV-associated cervical lesions
in this population. The findings of the present study are
consistent with contemporary evidence demonstrating the
superior sensitivity of HPV testing over cytology for the early
detection of cervical intraepithelial neoplasia and cervical
cancer [26]. Recent international guidelines increasingly
advocate primary HPV screening because persistent high-
risk HPV infection is the principal etiological factor in
cervical carcinogenesis [27]. The high sensitivity observed
in the present study further supports the incorporation
of HPV testing into organized cervical cancer screening
programs.

From a public health perspective, HPV-based screening may
contribute significantly to earlier detection of precancerous
lesions, reduction in cervical cancer incidence, and
achievement of global cervical cancer elimination targets.
In resource-limited settings, combining HPV testing with
cytological assessment may optimize diagnostic accuracy
while maintaining cost-effectiveness and efficient utilization
of healthcare resources[28,29].

However, the study had certain limitations. Being a hospital-
based study, the findings may not fully represent the general
population. Long-term follow-up of HPV-positive women
was also not available. Further large-scale population-based
studies are required to evaluate HPV prevalence, genotype
distribution, and screening outcomes in Punjab.

Conclusions

Persistent infection with high-risk HPV plays a major role
in cervical carcinogenesis. HPV 16 was the predominant
genotype associated with malignant lesions in the present
study. Increasing age and higher parity showed significant
association with cervical malignancy.

Combined use of cervical cytology, histopathology, and
HPV DNA testing improves identification of premalignant
and malignant cervical lesions and may facilitate early
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diagnosis and timely management. The present study
also highlights the need for strengthening cervical cancer
screening programs and HPV awareness.
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