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Abstract: Background: The Conventional pap smear has been utilized for cervical cancer screening for more than 50 years. Despite
being credited with a 70% reduction in mortality for cervical cancer, the false negative rate is still a cause for concern. It is widely
acknowledged that two third of the overall false negative rate can be attributed to sampling errors. Liquid based cytology has been
developed to address the sampling problems of conventional pap smear. The aim of the study was to compare conventional pap smear
and Liquid based cytology for cervical cancer screening. Method: Prospective comparative study of 200 Women who are sexually active
and reported to the OPD for gynecological consultation, in the age group of 21-65 years at MGM Women and Children’s Hospital,
Kalamboli Both conventional pap and liquid based cytology was performed on the same patient. Results: LBC was found to be a better
alternative to conventional smear because of lower rate of unsatisfactory smears. Also, it has advantages of less obscuring by blood,
mucus material and inflammatory cells. Conclusion: Liquid based cytology is strongly advocated in the best interest of public health, by
improving the quality of the sample and reducing the likelihood of false negative cytology results. Thus, it will significantly improve
early detection and treatment of cervical lesions.
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1. Introduction access to effective screening program and without major

Cervical cancer is a common cancer among women
worldwide®. In developing countries, it is the second most
common cancer and third highest reason for death due to
cancer after breast and lung cancer.Over 85 percent of new
cases are diagnosed in resource-limited countries where it is
the most common cancer in women after breast cancer?.
“Cervical cancer can have devastating effects with a very
high human, social, and economic cost, affecting women in
their prime. But this disease should not be a death sentence,
even in poor countries,” explains Dr.Rengaswamy
Sankaranarayanan, a lead investigator for an IARC research
project with a focus on cervical cancer screening in rural
India. Sexually transmitted human papillomavirus (HPV)
infection is the most important risk factor for cervical
intraepithelial neoplasia (CIN) and invasive cervical cancer.
Worldwide, the prevalence (%) of HPV 16 and/or HPV 18
among women with normal cytology is 4.1%. HPV
serotypes 16 and 18 account for nearly 76.7% of cervical
cancer in India. Globally, high-risk types HPV 16 and 18
contribute to more than 70% of all cervical cancer cases®. In
India, cervical cancer is the second leading cause of new
cancer cases and cancerrelated deaths among gynaecological
cancers in females, with an estimated 96,922 new cases and
60,078 deaths each years®8.

The available methods for screening are the Papanicolaou
(pap) test (cytology) and Human Papilloma virus (HPV
DNA) testing®®. Screening can detect precursors and early-
stage disease for both types of cervical cancer including
squamous cell carcinoma and adenocarcinoma. Treatment
for precursor lesions will prevent the development of
invasive cervical cancer and thereby reduce cervical cancer
related morbidity and mortality.In India, women do not have

improvement in cytology services it will not be possible to
screen even 25 percent of the population once in a lifetime in
near future?®. One study reported that only 63.0% of women
in developing countries received cervical cancer screening?.
Evidence for using colposcopy in the absence of a squamous
intraepithelial lesion by the conventional cytology is fast
gaining important position in cervical cancer screening.?.

Park et al** established that the sensitivity of the
conventional pap smears for the detection of cervical cancer
precursors was less than 50%. Several limitations of
conventional smear were identified including inadequate
transfer of cells to slide®, in homogenous distribution of
abnormal cells, presence of obscuring blood, inflammation
or thick areas of overlapping epithelial cells?. Liquid based;
thin layer technology was developed to address the
limitation of Conventional pap smear. Some advantages of
LBC are the presence of 100% of the collected sample a
fixative liquid with the possibility to perform cytochemical
tests, molecular biology test and 3 new exams,if required,
using the same sample. Besides, there are less false-negative
results and unsatisfactory smears. Also, cell preservation
with a sample of higher quality enables a better
interpretation?’, and reduces the length of exams in 30%,
therefore increasing the productivity of laboratories?®In view
of the emerging need of finding an effective tool for
detecting recurrence of cervical cancer, this study was
planned to assess the efficacy of LBC as a method for
cytological follow up and detection of cancer cervix and
compared with Conventional pap smear method to find the
best screening method for detection of cancer in such
patients.
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2. Materials and Methods

Prospective comparative study of 200 Women who are
sexually active and reported to the OPD for gynecological
consultation, in the age group of 21-65 years at MGM
Women and Children’s Hospital Kalamboli, both
conventional pap and liquid based cytology was performed
in the same patient at the same sitting

Inclusion Criteria:

1) Women who are sexually active and reported to the OPD
for gynecological consultation.

2) Women in the age group of 21-65 years.

3) Patients willing and give consent for the procedure.

Exclusion Criteria:

1) Age <21 and>65 Years

2) Antenatal and Postnatal mothers (Puerperium Period)
3) Previous screening test taken

4) Proven preinvasive lesions & on treatment

5) Menstruating women/Active vaginal Bleeding

6) Pervious surgery on cervix

7) Cases of HIV/ISTD

8) Utero cervical prolapse

Study Methodology

A detailed history of the patient was taken and the patient
was informed about the screening procedure, Informed
consent was taken, Clinical data were collected from every
woman, including age, menstrual status, any contraception
method, and any symptoms (discharge, vaginal bleeding,
pelvic pain, and others).Both conventional pap and liquid
based cytology was performed in the same patient.

Conventional pap smear (CPS): The smears were taken by a
gynecologist with patient in dorsal position under direct
vision by using Cusco speculum. Sample taken using
Cytobrush from the Squamo-columnar junction. Cytobrush
was rotated against the ecto-cervix for a 360 degree rotation
so as to include the transformation zone. Material from the
Cytobrush was spread onto a clean glass slide and fixed by
Bio spray (ethyl alcohol) for conventional method. They
were then labelled, stained by the standard Papanicolaou
method and studied by a pathologist.

Liquid Based Cytology (LBC): The Sure Path process
begins with gynaecologist using a cervical brush (Cytobrush
with detachable head- SurePath) Cytobrush was rotated
against the ecto-cervix for a 360 degree rotation to collect
the specimen. Rather than smearing cells collected by the
sampling devices on a glass slide, the heads of the sampling
devices detach from the handle and are placed into a vial of
SurePath Preservative Fluid. The vial was capped, labeled,
and sent with 32 appropriate paperwork to the laboratory for
processing (papinoclou stain and study) The heads of the
sampling devices are never removed from the preservative
vial containing the collected sample

Ethical clearance:
The project was started after clearance certificate from the
institutional ethics and scientific committee was obtained.

3. Results

The present prospective comparative study was conducted in
the Department of Obstetrics and Gynecology MGM
Women and Children Hospital, Kalamboli, Navi Mumbai
among women who are sexually active and reported to the
OPD for gynecological consultation. Both conventional pap
and liquid based cytology was performed in the same
patient. The aim of the study was to compare conventional
pap smear and Liquid based cytology for cervical cancer
screening. Out of 200 patients, maximum patients (41%)
were in 31-40-year age group followed by 21-30-year age
group (26%) in the present study. Minimum subjects were
from the age group of 61-65 years (7%) followed by 51-60
years (table 1, graph 1).

Table 1: Age distribution among the study subjects

Age Group (in years) N %
21-30 52 26
31-40 82 41
41-50 36 18
51-60 16 8
61-65 14 7
total 200 100

Table 2: Residential status among the study subjects

Residential N= 200 %
Rural 152 76
Urban 48 24

Majority of the subjects were from rural area (76%) in this
study

Table 3: Clinical presentation among the study subjects

Parameters N= 200 %

Routine health check up 96 48
Menstrual irregularities 27 135
Dysfunctional bleeding per vaginum 15 7.5
Pain lower abdomen 13 6.5

Lower urinary tract symptoms 10 5
Dyspareunia 3 1.5
Discharge per vaginum 37 16.5

Mass protruding per vaginum 2 1

Infertility 2 1

Table 3, shows the clinical presentation among the study
subjects. 48% of the women came for routine health
checkup. Most common clinical presentation among the
study subjects was discharge per vaginum (16.5%) followed
by menstrual irregularities (13.5%) and bleeding per
vaginum (7.5%). Pain in lower abdomen and lower urinary
tract symptoms was found in 6.5% and 5% of the women
respectively.

Table 4: Cervical examination among the study subjects

Cervical Examination N=200| %

Normal 182 91

Erosion 15 7.5

Cervical mass and suspicious of carcinoma 3 15

Normal cervical examination was revealed in 91% of the
women. Erosion and cervical mass with suspicious of
carcinoma was reported in 7.5% and 1.5% of the women
respectively (table 4, graph 4).
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Table 5: Distribution of study subjects according to
interpretation of conventional pap smear

CONVENTIONAL PAP SMEAR |[N=200| %
Unsatisfactory smear 14 7
NILM 22 11
Inflammatory smear 136 68
Atrophic smear 8 4

LSIL 6 3

Bacterial vaginosis 6 3
Atypical squamous/ glandular cells 3 15
HSIL 1 0.5

Fungal infection candidiasis 2 1
Trichomonas vaginalis 1 0.5
SCC 1 0.5

Conventional pap smear revealed unsatisfactory, NILM
(Normal smear) and inflammatory smear among 7%, 11%
and 68% of the subjects respectively. Atrophic smear, LSIL,
bacterial vaginosis, Atypical squamous/Glandular Cells,
HSIL, fungal infection (candidiasis), trichomonas vaginalis
and SCC was reported among 4%, 3%, 3%, 1.5%, 0.5%, 1%,
0.5% and 0.5% of the women respectively

Table 6: Distribution of study subjects according to
interpretation of LBC

LBC N= 200 %
Unsatisfactory smear 0 0
NILM 32 16
Inflammatory smear 130 65
Atrophic smear 11 5.5
LSIL 11 55
Bacterial vaginosis 6 3
Atypical squamous/ glandular cells 4 2
HSIL 2 1
Fungal infection candidiasis 2 1
Trichomonas vaginalis 1 0.5
SCC 1 0.5

LBC showed unsatisfactory, NILM (Normal smear) and
inflammatory smear among 0%, 16% and 65% of the
subjects respectively. Atrophic smear, LSIL, bacterial
vaginosis, Atypical squamous/Glandular Cells, HSIL, fungal
infection (candidiasis), trichomonas vaginalis and SCC was
reported among 5.5%, 5.5%, 3%, 2%, 1%, 1%, 0.5% and
0.5% of the women respectively (table 6).

Table 7: Correlation between interpretation of conventional
pap smear and LBC

o Conventional KAPPA
Finding PAP Smear LBC Value
Unsatisfactory smear 14 0 0
NILM 22 32 0.53
Inflammatory smear 136 130 | 0.81
Atrophic smear 8 11 0.79
LSIL 6 11 0.62
Bacterial vaginosis 6 6 1
Atypical squamous/glandular cells 3 4 0.92
HSIL 1 2 0.50
Fungal infection 2 2 1
Trichomonas vaginalis 1 1 1
SCC 1 1 1

LBC didn’t reveal any unsatisfactory smear while PAP
reported 14 unsatisfactory smears. Excellent correlation was
found between LBC and Conventional pap smear w.r.t.

inflammatory smear, atrophic smear, bacterial vaginosis,
Atypical squamous/Glandular Cells, fungal infection
(candidiasis), trichomonas vaginalis and SCC.

Premalignant lesions (LSIL, HSIL) in the form of
dyskaryatic changes were observed in pap smear i.e., LSIL
3%, HSIL 0. 5% of the patients. (Table 7, graph 7).

1 cases of frank malighancy were detected. The smear
contained many malignant squamous cells with evidence of
intracellular  keratinization displaying high nuclear/
cytoplasmic ratio, coarse chromatin with moderate amount
of cytoplasm. Many fibre cells with hyperchromatic ovoid
nuclei, which are diagnostic of invasive carcinoma were also
observed.

4. Discussion

The Conventional pap smear has been utilized for cervical
cancer screening for more than 50 years. Despite being
credited with a 70% reduction in mortality for cervical
cancer, the false negative rate is still a cause for concern. It
is widely acknowledged that two third of the overall false
negative rate can be attributed to sampling errors. Liquid
based cytology has been developed to address the sampling
problems of conventional pap smear*®. Both conventional
pap and liquid based cytology was performed in the same
patient. The aim of the study was to compare conventional
pap smear and Liquid based cytology for cervical cancer
screening. The findings of the study are Maximum patients
(41%) were in 31-40-year age group followed by 21-30year
age group (26%) in the present study. Majority of the
subjects were from rural area (76%) in this study. In the
present study, 48% of the women came for routine checkup.
Most common clinical presentation among the study
subjects was discharge per vaginum (16.5%) followed by
menstrual irregularities (13.5%) and bleeding per vaginum
(7.5%). Pain in lower abdomen and lower urinary tract
symptoms was found in 6.5% and 5% of the women
respectively. Normal cervical examination was revealed in
91% of the women. Erosion and cervical mass with
suspicious of carcinoma was reported in 7.5% and 1.5% of
the women respectively. Conventional pap smear revealed
unsatisfactory, NILM (Normal smear) and inflammatory
smear among 7%, 11% and 68% of the subjects respectively.
Atrophic smear, LSIL, bacterial vaginosis, Atypical
squamous/Glandular  Cells, HSIL, fungal infection
(candidiasis), trichomonas vaginalis and SCC was reported
among 4%, 3%, 3%, 1.5%, 0.5%, 1%, 0.5% and 0.5% of the
women respectively. LBC showed unsatisfactory, NILM
(Normal smear) and inflammatory smear among 0%, 16%
and 65% of the subjects respectively. Atrophic smear, LSIL,
bacterial vaginosis, Atypical squamous/Glandular Cells,
HSIL, fungal infection (candidiasis), trichomonas vaginalis
and SCC was reported among 5.5%, 5.5%, 3%, 2%, 1%, 1%,
0.5% and 0.5% of the women respectively. LBC didn’t
reveal any unsatisfactory smear while PAP reported 14
unsatisfactory smears.

5. Conclusion

LBC can be a better alternative to conventional smear
because of lower rate of unsatisfactory smears. Also, it has
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advantages of less obscuring by blood, mucus material and
inflammatory cells. Liquid based cytology, inspite of its
increased cost, strongly advocated in the best interest of
public health, by improving the quality of the sample and
reducing the likelihood of false negative cytology results.
Thus, it will significantly improve early detection and
treatment of cervical lesions
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