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ABSTRACT

Introduction: Conventional Pap Smear (CPS) technique has
been the mainstay for early detection of cervical cancer.
However, its extensive use has not been possible due to the
limitations, like presence of obscuring blood and inflammation,
reducing its sensitivity markedly. False negativity of CPSis also
very high, so Liquid Based Cytology (LBC) was introduced.

Aim: To compare cytomorphological patterns, diagnostic utility
and adequacy of smears of cervical lesions on CPS and LBC.

Materials and Methods: This was a prospective descriptive
study, conducted in the Department of Pathology of Dr. B R
Ambedkar Medical College and Hospital, Bangalore for 19
months during November 2018 to May 2020 on 250 cases.
The samples were taken with cervix-brush. First, a CPS was
prepared and was immediately alcohol-fixed. After that the
same brush head was rinsed in LBC vial containing methanol.
Statistical analysis was done using the Statistical Package for
the Social Sciences 22.0 (SPSS) and R environment 3.2.2 for
data analysis.

Results: Most of the patients were in the fourth decade of life
and 160 cases (64%) presented as white discharge per vaginum.
Total 231 (92.4%) smears were satisfactory on CPS and 233
(98.2%) smears on LBC. The number of Low grade Squamous
Intraepithelial Lesions (LSIL) increased from 4 cases (1.6%) in CPS
to 6 cases (2.4%) in LBC in this study. Rate of detection of High
grade Squamous Intraepithelial Lesion (HSIL) was more with LBC
(11 cases, 4.4%) compared to that of CPS (7 cases, 2.8%). It was
seen that in this study, sensitivity and specificity of LBC was higher
than CPS in detecting LSIL and HSIL, except for the specificity
of CPS, which was more than LBC in detecting LSIL. The present
study showed overall sensitivity of 77.1% in CPS and 94.3% in LBC
and specificity of 97.2% and 100% in CPS and LBC, respectively.
The p-value calculated was <0.001, which was highly significant.

Conclusion: The LBC technique showed clear background, well
preserved cytomorphological details, removal of extra mucus,
blood and inflammatory cell infiltrate as compared to CPS
technique. Atypical cells or abnormal cells were seen better and
were detected more by LBC as compared to CPS.

Keywords: Conventional papanicolaou smear, High-grade squamous intraepithelial lesions,

Low-grade squamous intraepithelial lesions, Squamous cell carcinoma

INTRODUCTION

Cervical cancer ranks as the fourth most frequently diagnosed
cancer and the fourth leading cause of cancer death in women
[1]. It is a major public health problem and in many developing
countries with incidence and mortality over 75% [2]. Studies have
shown that in India, 126,000 new cases of cervical cancer occur
every year [3,4]. Before the development of invasive lesions, cervical
cancer has well-defined premalignant lesions [5]. In their early stage
of development as the cancer cells are localised, confined to the
surface of the cervix and have not invaded into the adjacent tissues,
it is completely and easily treatable. Once cancer metastasis to other
parts of the body occurs, the disease becomes difficult to treat with
increased morbidity and mortality. By increasing understanding of
the pathogenesis of cervical cancer, it has helped us build best and
effective screening methods for secondary prevention.

Papanicolau GN introduced cervical cytology in 1940 [6]. This is
being used globally as the standard screening test for premalignant
lesions and cervical cancers [7]. Pap smear test is a very effective/
affordable method of detecting, preventing and thus delaying
the progression of cervical cancer. In low resource settings, a
conventional Pap test is the main screening system, but in the
developed countries, Liquid Based Cytology (LBS) is quite popular.
In a developing country like India, accounting for quarter of the
cervical cancer deaths, it is important to know the overall pattern of
epithelial cell abnormality in the Pap smear [8].
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Liquid Based Cytology was introduced later at around mid-1990s.
Better sensitivity and increased detection of glandular abnormalities
were noted in LBC preparations [9,10]. Because of radiotherapy,
morphologic changes make it extremely difficult to interpret
conventional Pap test results [11]. Liquid Based Cytology has
advantages of less unsatisfactory smears, faster and more efficient
method with accurate interpretation of less obscuring materials
such as blood, mucous, inflammatory cells in smears and residual
cell suspension can be used for testing human papillomavirus (HPV)
Deoxyribonucleic Acid (DNA) and immunocytochemistry [12].

The aim of the study was to compare the diagnostic utility, adequacy
of smears and cytomorphological features on both CPS and LBC
methods in cervical lesions.

MATERIALS AND METHODS

The present prospective descriptive study was done on 250 cases
of cervical cytology for a period of 19 months from November
2018-May 2020 in the Department of Obstetrics and Gynaecology
in Cytopathology Laboratory of a tertiary care hospital, Karnataka,
India. The cervical cytological smears were screened by
conventional method and then compared with LBC (thin prep).
The study was conducted with approval from Institutional Ethics
Committee (IEC 504).

Inclusion criteria: WWomen above 20 years of age, who were referred
from Obstetrics and Gynaecology Department for pap smears.
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Exclusion criteria: Pap smears taken on post hysterectomy
patients and already known cases of carcinoma were excluded
from the study.

Sample size calculation: It was estimated using the following
Daniel’s sample size estimation formula.

n=Zxp (1-p)
eZ

Where, n = sample size
Z=Z score, with 95% confidence interval, Z is 1.96
p= proportion in the target population estimated to have particular
characteristic.
In Cytopathology Laboratory, proportion of pap smear received was
8% (0.08).
e = margin of error, set as 5%, i.e. 0.05.
By substituting the values,

(1.96)2x0.08 (1-0.08)
(0.05)

Nn=

n=112

Thus, sample size (n) obtained using the formula was 112. So, 250
cytological smears were studied.

The samples were collected with a cervix-brush. Firstly, CPS was
prepared and immediately alcohol-fixed. Then, with the same
brush head LBC sample was taken, rinsed in LBC vial containing
methanol, which was transferred to the Cytopathology Laboratory
for further processing using LBC Thin prep method. The revised
2014 Bethesda system was followed for specimen adequacy as
well as reporting [13].

STATISTICAL ANALYSIS

The statistical software, namely, Statistical Package for the Social
Sciences SPSS 22.0, and R environment version 3.2.2 were used
for the analysis of the data and Microsoft Word and Excel were
used to generate tables. Sensitivity, specificity and p-value were
calculated using Chi-square/ Fisher Exact test.

RESULTS

Total 250 patients were included in the study. The youngest
female examined was 21 years old and oldest was 70 years.
Maximum number of females 90 (36%) were seen in age 40-49
years [Table/Fig-1].

Age (in years) No. of patients % of patients
20-29 50 20
30-39 76 30.4
40-49 90 36
50-59 23 9.2

>60 11 4.4
Total 250 100

[Table/Fig-1]: Age-wise distribution of patients (N=250).

Most common clinical presentation noted was white discharge
per vaginum (160 cases, 64%). About 32 (12.8%) females were
asymptomatic and cervix appeared normal [Table/Fig-2].

Out of total 250 smears, 180 (72%) smears were inflammatory by
CPS and 178 (71.2%) smears were inflammatory by LBC technique.
Normal features were shown by 24 (9.6%) smears on CPS and 21
(8.4%) smears on LBC while 19 (7.6%) smears were unsatisfactory
on CPS whereas 17 (6.8%) smears were unsatisfactory on LBC
technigue. Main reasons for unsatisfactory smears in CPS was due
to reduced cellularity and dense inflammation with blood whereas,
in LBC, it was due to reduced cell number and fewer slides showing
degenerated cells. Epithelial abnormality was detected in 27 cases
(10.8%) on CPS and 34 cases (13.6%) on LBC.
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Clinical presentation of the patients No. of patients Percentage (%)
White discharge per vaginum 160 64
Friable cervix and bleeds on touch 12 4.8
Blood stained discharge 13 5.2
Congested cervix 13 5.2
Congested and hypertrophied cervix 7 2.8
Unhealthy and hypertrophied cervix 6 2.4
Unhealthy cervix with erosion 4 1.6
Irregular and pulled up cervix 3 1.2
Asymptomatic 32 12.8
Total 250 100

[Table/Fig-2]: Clinical presentation of patients (N=250).

Out of 180 (72%) inflammatory smears on CPS, 162 (64.8%) cases
were of non specific inflammation and 18 (7.2%) cases were of
specific inflammation. Out of 178 (71.2%) inflammatory smears on
LBC, 160 (64%) cases were of non specific inflammation and 18
(7.2%) cases were of specific inflammation.

Candida was found to be the most common organism on
inflammatory smear i.e. 8 (3.2%) cases on CPS 8 (3.2%) on both
CPS and LBC while least common was Actinomycosis i.e. 1 (0.4%)
case in both CPS and LBC [Table/Fig-3].

No. of cases No. of cases (LBC)

Findings (CPS) n=250 n=250 p-value
Normal 24 (9.6%) 21 (8.4%) 0.639
Inflammation 180 (72%) 178 (71.2%) 0.843
a) Candida 8(3.2%) 8 (3.2%) 1.000
b) Bacterial vaginosis 6 (2.4%) 7 (2.8%) 0.779
¢) Actinomycosis 1(0.4%) 1(0.4%) 1.000
d) Trichomonas vaginalis 3(1.2%) 2 (0.8%) 0.653
€) Non specific inflammation 162 (64.8%) 160 (64%) 0.852
Epithelial abnormality 27 (10.8%) 34 (13.6%) 0.339
a) LSIL 4 (1.6%) 6 (2.4%) 0.523
b) HSIL 7 (2.8%) 11 (4.4%) 0.337
c) SCC 7 (2.8%) 7 (2.8%) 1.00
d) ASC-US 3(1.2%) 3(1.2%) 1.000
e) ASC-H 2(0.8%) 5 (2%) 0.253
) AGUS 4 (1.6%) 2 (0.8%) 0.411
Unsatisfactory 19 (7.6%) 17 (6.8%) 0.729
Total 250 250

[Table/Fig-3]: Result of cytological findings by CPS and LBC (N=250).
Chi-square test/Fisher exact test; LSIL: low-grade squamous intraepithelial lesions; HSIL:
high-grade squamous intraepithelial lesions; SCC: squamous cell carcinoma; ASC-US: atypical

squamous cells of undetermined significance; ASC-H: atypical squamous cells, cannot rule out
HSIL; AGUS: atypical glandular cells of undetermined significance

Maximum number of epithelial abnormalities were noted in 40-49
years age group (total 90 patients), comprising 12 cases (4.8%)
on CPS and 19 cases (7.6%) on LBC of total 250 patients. We
compared cytomorphological features by both the techniques and
with histopathology result (gold standard) in cases of epithelial
abnormality. On CPS, minimum number of epithelial abnormalities
were noted in 20-29 years age group (total 50 patients), comprising
2 cases (0.8%) of total 250 patients [Table/Fig-4].

On LBC, minimum number of epithelial abnormalities were noted in
20-29 years and >60 years age groups, both comprising of 2 cases
(0.8%) out of total 250 patients [Table/Fig-5].

InCPS, overall sensitivity was 77.1% and specificity was 97.2%. Epithelial
abnormalities in CPS vs histopathological findings are shown in [Table/
Fig-6]. In case of LBC, overall sensitivity was 94.3% and specificity was
100%. Epithelial abnormalities in LBC vs histopathological findings are
shown in [Table/Fig-7]. The histopathological features of the specific
inflammation smears have been shown in [Table/Fig-8-11].
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Age Total no. ASC-

(years) | of patients LSIL HSIL SCC us ASC-H | AGUS
20-29 50 0 0 102%) | 12%) 0 0
30-39 76 2 (2.6%) 0 3(38.9%) | 1(1.3%) 0 0
40-49 90 2(2.2%) | 4(4.4%) | 3(3.3%) 0 1(1.1%) | 2(2.2%)
50-59 23 0 2 (8.6%) 0 1 (4.3%) 0 1 (4.3%)
>60 11 0 1(9%) 0 0 1(9%) 1(9%)
Total 250 4(1.6%) | 7(2.8%) | 7(2.8%) | 3(1.2%) | 2(0.8%) | 4(1.6%)
p-value - 0.823 0.024* 1.000 0.254 0.094+ | 0.065*

[Table/Fig-4]: Age-wise distribution of epithelial abnormality in patients (n=27) (CPS).

Chi-square test/Fisher exact test

Total
Age no. of ASC-
(years) | patients LSIL HSIL ScC us ASC-H | AGUS
20-29 50 0 0 1(2%) 1(2%) 0 0
30-39 76 2(2.6%) 0 3(3.9%) | 1(1.3%) | 1(1.3%) 0
40-49 90 4(4.4%) | 7(7.7%) | 3(3.3%) | 1(1.1%) | 3(3.3%) | 1(1.1%)
50-59 23 0 3 (13%) 0 0 0 1(4.3%)
>60 11 0 1(9%) 0 0 1(9%) 0
Total 250 6(2.4%) | 11(4.4%) | 7(2.8%) | 3(1.2%) | 5(2%) | 2(0.8%)
p-value - 0.621 0.003** 1.000 1.000 0.298 0.293

[Table/Fig-5]: Age-wise distribution of epithelial abnormality in patients (n=34) (LBC).
Chi-square/Fisher exact test has been used to find the significance of study parameters on categori-

cal scale between two or more groups; Non-parametric setting for qualitative data analysis; Fisher ex-
act test used when cell samples were small; p-value calculated was <0.001 which is highly significant
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DISCUSSION

Undoubtedly, Pap smear is an effective and affordable screening
method for early detection of cervical precancerous lesions. Liquid
Based Cytology is an alternate but better technique, as there is
consistently reduced rates of unsatisfactory results, improved
sample processing, clarity of microscopy, and small screening area.
Furthermore, the potential for performing additional tests, like HPV
testing on the residual sample, probably supports the acceptability
of LBC among pathologists, gynaecologists and colposcopists.
HPV testing is increasingly gaining importance as it is being used in
screening programmes for triaging low-grade abnormalities, co-testing
with cytology, and as a primary cervical cancer screening tool.

In the present study, females >20 years were included. Majority
of women were in the 40-49 years age group, showing dysplasia,
which is similar to studies done by Sherwani RK et al., [14],
Shobana R and Saranya B [15] and Khamankar ST et al., [16].
However, the present study was in contrast to a study done
by Garg V et al., which showed maximum cases in the second
decade and Chinaka CC et al., in the fifth decade [17,18].

White discharge per vaginum (160 cases, 64%) was the most
common complaint in the present study, which was similar to
Sherwani RK et al., [14]. Shobana R and Saranya B [15] and
Sharma P et al., [19]. This was followed by congested cervix and
bloodstained discharge per vaginum {both 13 cases (5.2%)}.
However, postcoital bleeding was the most common complaint in a
study conducted by Robert ME and Fu YS [20].

TP FP FN TN Total Se Sp PPV NPV Accuracy p-value
NILM 0 6 2 25 33 0.0 80.7 0.0 92.6 75.8 0.491
LSIL 2 2 4 27 33 33.3 93.1 50.0 87.1 82.9 0.063*
HSIL 3 4 10 16 33 23.08 80.0 42.9 61.5 57.6 0.832
ASCUS 0 3 0 30 33 100.0 100.0 100.0 100.0 100.0 <0.001*
ASC-H 0 2 0 31 33 100.0 100.0 100.0 100.0 100.0 <0.001**
AGUS 0 4 0 29 33 100.0 100.0 100.0 100.0 100.0 <0.001**
SCC 2 5 9 17 33 18.2 77.3 28.6 65.4 57.6 0.763
Overall 27 6 8 209 250 771 97.2 81.8 96.3 94.4 <0.001*

[Table/Fig-6]: CPS vs Histopathological findings.
LSIL: Low-grade squamous intraepithelial lesions; HSIL: High-grade squamous intraepithelial lesions; SCC: Squamous cell carcinoma; ASC-US: Atypical squamous cells of undetermined significance;

ASC-H: Atypical squamous cells, cannot rule out HSIL; AGUS: Atypical glandular cells of undetermined significance; *Suggestive significance (p-value: 0.05<p<0.10); *Moderately significant (p-value:
0.01<p< 0.05); **Strongly significant (p-value: p<0.01); NILM: Negative for intraepithelial lesion or malignancy

TP FP FN TN Total Se Sp PPV NPV Accuracy p-value
NILM - - - - - - - - - - -
LSIL 3 3 2 26 34 60.0 89.3 50.0 92.9 85.3 0.007**
HSIL 8 3 5 18 34 61.5 85.0 72.7 78.3 76.5 0.004**
ASCUS 0 3 0 31 34 100.0 100.0 100.0 100.0 100.0 <0.001**
ASC-H 0 5 0 29 34 100.0 100.0 100.0 100.0 100.0 <0.001**
AGUS 0 2 0 32 34 100.0 100.0 100.0 100.0 100.0 <0.001**
SCC 4 3 9 18 34 30.8 85.0 57.1 66.7 64.7 0.248
Overall 33 0 2 215 250 94.3 100.0 100.0 99.1 99.20 <0.001**

[Table/Fig-7]: LBC vs Histopathological findings.

TP: True positive; FP: False positive; FN: False negative; TN: True negative; Se: Sensitivity; Sp: Specificity; PPV: Positive predictive value; NPV: Negative predictive value; NILM: Negative for intraepithelial

lesion or malignancy

[Table/Fig-8]: Candidiasis: Papanicolaou’s stain showing spearing or shish
kebab appearance of squamous cells with pseudo-hyphae of yeast forms.
a) LBC (200X), b) CPS (200X)
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[Table/Fig-9]: ASC-H: Papanicolaou’s stain showing cells with pleomorphism,
variable N:C ratio and prominent nuclear irregularity. a) LBC (400X),
(b) CPS (400X).
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[Table/Fig-11]: SCC: Papanicolaou’s stain showing cells exhibiting marked pleo-
morphism as well as some keratinized tadpole cells. Cytoplasm is deeply eosinophilic
with irregular nuclear contour and pyknotic nucleoli. a) LBC (400X), b) CPS (400X).

We found that 92.4% (231 cases) smears were satisfactory
in CPS compared to 93.2% (233 cases) in LBC. Most of the
unsatisfactory smears in CPS were due to reduced cellularity,
dense inflammation, and blood whereas, in LBC, reduced cell
number was the cause and few slides showed degenerated cells
[Table/Fig-12] [14,15,21,22].

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 92.4 93.2
Sherwani RK et al., (2007), Aligarh [14] 97.3 98.9
Beerman H et al., (2009), Rotterdam [21] 99.1 99.87
Singh VB et al., (2015), Chandigarh [22] 95.7 98.3
Shobana R and Saranya B, (2019), Tamil Nadu [15] 92 96

[Table/Fig-12]: Studies showing satisfactory smears [14,15,21,22].

It was seen that LBC smears were more satisfactory than CPS. The
number of LSIL increased from 4 cases (1.6%) in CPS to 6 cases
(2.4%) in LBC in the present study. Other studies with similar results
are shown in [Table/Fig-13] [14,15,23,24].

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 1.6 2.4
Almonte M et al., (2007), Peru [24] 0.9 13.8
Sherwani RK et al., (2007), Aligarh [14] 10.6 18.1
Sykes PH et al., (2008), New Zealand [23] 21 24.4
Shobana R and Saranya B, (2019), Tamil 8 12
Nadu [15]

[Table/Fig-13]:

Studies showing LSIL cases [14,15,23,24].

It can be seen that LBC detected more HSIL cases than CPS. We
found that the rate of detection of HSIL was more with LBC
(11 cases, 4.4%) compared to that of CPS (7 cases, 2.8%).
[Table/Fig-14] is showing similar results from various studies
[14,15,18,21].

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 2.8 4.4
Sherwani RK et al., (2007), Aligarh [14] 0.6 4.3
Beerman H et al., (2009), Rotterdam [21] 0.56 0.64
Chinaka CC et al., (2014), Nigeria [18] 8 10
Shobana R and Saranya B, (2019), Tamil Nadu [15] 2 6

[Table/Fig-14]: Studies showing HSIL cases [14,15,18,21].
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The present study showed, 33.3% sensitivity in CPS and 60% in
LBC for detecting LSIL. Sensitivity of other studies are shown in
[Table/Fig-15] [15,25-27].

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 33.3 60
Park IA et al., (2001), Korea [27] 89.6 82.8
Jeon YK et al., (2004), Korea [26] 73.7 78.9
Kim YR et al., (2005), Korea [25] 64 86
Shobana R and Saranya B, (2019), Tamil Nadu [15] 40 66

[Table/Fig-15]: Sensitivity of the screening tests in detecting LSIL [15,25-27].

Sensitivity of 23.08% in CPS and 61.5% in LBC for detecting HSIL
was noted in the present study. In all the studies, it can be seen that
LBC was a better test for detecting HSIL lesions.

The present study showed specificity of 93.1% for CPS and 89.3%
for LBC in case of LSIL, which is similar to studies done by Lee
JM et al., [28], Arbyn M et al., [29]. Specificity of other studies are
shown in [Table/Fig-16]. But in contrast, studies done by Park IA et
al., [27] and Shobana R and Saranya B [15], showed that LBC was
more specific than to CPS [Table/Fig-16] [15,27-29].

For detecting HSIL, the present study showed 80% specificity for
CPS and 85% for LBC. Specificity for other studies is shown in
[Table/Fig-17] [15,28,29].

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 93.1 89.3
Park IA et al., (2001), Korea [27] 69.8 83
Lee UM et al., (2006), Orlando [28] 96.1 75.9
Arbyn M et al., (2008), Netherlands [29] 81.2 78.8
Shobana R and Saranya B, (2019), Tamil Nadu [15] 93 94

[Table/Fig-16]: Specificity of the screening tests in detecting LSIL [15,27-29].

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 80 85
Lee UM et al., (2006), Orlando [28] 96.5 98.3
Arbyn M et al., (2008), Netherlands [29] 96.7 97
Shobana R and Saranya B, (2019), Tamil Nadu [15] 100 96

[Table/Fig-17]: Specificity of the screening tests in detecting HSIL [15,28,29].

The present study showed that specificity of LBC is better than CPS
in detecting HSIL. (Studies done by Lee JM et al., [28] and Arbyn M
et al.,, [29] also showed similar results. The study done by Shobana
R and Saranya B [15] showed that CPS was better in detecting
HSIL than LBC.

The present study showed overall sensitivity of 77.1% in CPS and
94.3% in LBC and specificity of 97.2% and 100% in CPS and LBC,
respectively. Comparison of sensitivity and specificity with other studies
is shown in [Table/Fig-18,19] [14,15,18,23,30,31]. In all these studies,
it can be seen that LBC has a better overall sensitivity than CPS. In the
present study, LBC had higher specificity, which was similar to Sykes
PH et al., [23], Sherwani RK et al., [14], Shobana R and Saranya B
[15], Chinaka CC et al., [18] and Karimi-Zarchi M et al., [30]. However,
Hussein T et al., [31] showed higher specificity for CPS.

Study CPS (%) LBC (%)
Present study, (2022), Bangalore 771 94.3
Sherwani RK et al., (2007), Aligarh [14] 53.7 97.6
Sykes PH et al., (2008), New Zealand [23] 73.7 79.1
Chinaka CC et al., (2014), Nigeria [18] 86 100
EZZEza[?aS]R and Saranya B, (2019), Tamil 55.5 83

[Table/Fig-18]: Overall sensitivity [14,15,18,23].
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Study CPS (%) LBC (%)
Present study, Bangalore (2022) 97.2 100
Hussein T et al., (2005), UK [31] 82 76
Sherwani RK et al., (2006), Aligarh [14] 50 50
Sykes et al (2008), New Zealand [23] 69 69
Karimi-Zarchi M et al., (2013), Iran [30] 66 7.7
Chinaka CC et al., (2014), Nigeria [18] 97 100
Shobana R and Saranya B, (2019), Tamil Nadu [15] 83.7 86.5

[Table/Fig-19]: Overall specificity [14,15,18,23,30,31].

Limitation(s)

Since from the same patient, the sample was taken twice for both
techniques, in some cases the sample collected was inadequate or
less. Sometimes, the patients were non cooperative during sample
collection for the second time.

CONCLUSION(S)

From this study, it was concluded that smears prepared by LBC
technique had clear background, well preserved cytomorphological
details, less mucous, blood and inflammatory cell infiltrate as
compared to CPS technique. Atypical cells or abnormal cells were
better seen by LBC as compared to CPS. In LBC, the residual
specimens can be used for immunocytochemistry and HPV DNA
by the Polymerase Chain Reaction (PCR). Screening programmes
using CPS have successfully reduced cervical cancer, but newer
tests like LBC for HPV testing might enhance screening. In future,
LBC technique can be used with desired modification to overcome
the limitations of studies.
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