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Introduction: Cervical cancer is a major health problem. It ranks second in mortality affecting the
world population. Cervical cancer has the advantage that it takes a long time for it to develop.
During this time it can be diagnosed and treated properly. For this purpose pap smears (cervical
smears) are routinely screened for pre-malignant lesions using Liquid Based Cytology. Purpose: The
purpose is to study the prevalence of cervical lesions by EZI PREP method and to determine the
prevalence of cervical lesions in various age groups. Material and Methods: This was a prospective
study done in the Department of Pathology. All the data regarding the patient was recorded in a
predefined proforma. Results: A total of 1500 cervical smears were taken into the study. The age
group of females ranged from 20-80 years. All the satisfactory smears were evaluated.
Inflammatory smears, infectious smears, and smears with epithelial cell abnormalities were
identified in the present study. Conclusion: Out of the 1500 LBC smears studied, the majority
(1134) of the smears studied were inflammatory. Epithelial cell abnormalities were found in 21 cases
and the most common age group of epithelial abnormalities was the fifth decade.
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Among the cancers of the reproductive system
[1].

Introduction
Cervical cancer is a severe health care
problem. According to global statistics,
cervical cancer is in second place by the
frequency and on the third by mortality

Invasive cancer of the uterine cervix is
preventable when its precursor lesions are
detected and treated early. Cervical cytology
has been in use now for more than 50 years
and has proven itself to be the main weapon
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Of

defense

against

Invasive

Centrifugation in the Nanocyt Neo processor at 1500

cervical cancer is the end result of a long
pathological process that begins with precursor

rpm for 2 min with a pre-coated slide. The slides
were stained by routine Haematoxylin and Eosin (H

lesions

and E) staining method. The 2014 Bethesda system

called

this

cervical

disease

dysplasia

[2].

or

squamous

intraepithelial lesions (SIL) [3].

was employed for reporting of cervical smears.

Cervical cancer is a preventable disease due to the

Data analysis: The data is analyzed in the form of

long

descriptive

preinvasive

appropriate

stage.

treatment

Early

are

detection

possible

if

and

robust

screening is implemented [4].

diseases, pap screening is routinely employed.
thin

layer

technology

like

frequencies

and

percentages.
Ethical clearance: Institutional ethical committee

For the accurate diagnosis of these preventable
Liquid-based,

statistics

was

later

developed in order to address the limitations of Pap
smear [5].
The timely introduction of Liquid-based cytology
(LBC) aimed to improve the efficiency of
gynecological
cytology
through
procedure
standardization, sample quality improvement,
screening support, and speedup. Nowadays two
methodologies and solutions of LBC are widely
available: ThinPrep (Hologic, Marlborough, MA,
USA) and BD SurePath (BD Diagnostics – TriPath,
Burlington, NC, USA) [6].

Material and methods
Setting: Cytopathology, Department of Pathology
Duration of study: 1 year, July 2018 to May 2019
Type of study: Prospective study
Sampling methods: All the LBC smears sent from
Department of Gynaecology and Obstetrics
Sample size: 1500 cervical smears
Inclusion criteria: All the satisfactory LBC smears
Exclusion criteria: Unsatisfactory LBC smears,
Conventional smears, Hormonal cytology
Data collection procedure: All the staff in the
Department of Obstetrics and Gynaecology were
instructed to collect cervical samples in LBC vials
using the brush supplied. The vials containing
preservatives were received in our cytopathology
laboratory. The samples were processed as per the
prescribed protocol for Eazy PREP (EP) technique.
7ml of the sample with the preservative solution
was added to 5ml of separator solution followed by
centrifugation at 1500 rpm for 5 min.
The supernatant was discarded and the sediment
was loaded in the Nanocytchamber followed by

clearance was taken.

Results
1500 LBC smears were analyzed in this study.
EziPrep technique yielded monolayer smears
without nuclear overlapping and spread over a
diameter of 16 mm. Cellular overlapping and
crowding were minimal. The background of smears
was clear and mucus was also significantly less in
these smears. The time taken to screen was less
compared to conventional smears.
The predominant smears were inflammatory
followed by normal smears. Atrophic smears
accounted for 3.5% of the cases (Table 1).
Table-1: Incidence of various cervical lesions
in the present study.
Cervical lesions

n=1500

Percent

Inflammatory

1134

75.6%

Normal

182

12.2%

Atrophic

53

3.5%

Infections

110

7.3%

Epithelial cell abnormalities

21

1.4%

Infections accounted for 7.3% of the cases in the
present study. Bacterial and viral etiologies were
identified. Bacterial Vaginosis (Figure 2a) was the
most common infection followed by Candidiasis
(Figure1a) and Trichomonas (Figure 1b). Herpes
simplex virus infection accounted for 2 cases (Table
2).

Fig-1a) Candidiasis, H and
Trichomonas, H and E 400X.

Tropical Journal of Pathology and Microbiology 2020;6(3)

E400X

1b)

239

Meghana B. P. et al: A study of liquid-based cytology in cervical smears

The most common age group for epithelial cell
abnormalities was 41-50 years (Table 4).
Table-4: Distribution of
according to age group.

Table-2:

Various

infectious

organisms

encountered in the present study.
Infectious organisms

Total (110)

Bacterial Vaginosis

47

Candidiasis

46

Trichomoniasis

15

Herpes Simplex Virus

2

lesions

LBC

11-20

21-30

31-40

41-50

51-60

61-70

71-80

Findings

years

years

years

years

years

years

years

Inflammato 29

Fig-2 a) Clue cell - Bacterial Vaginosis, H and E
400X 2b) LSIL, H and E 400X.

cervical

340

393

336

30

5

1

ry
Normal

-

36

62

66

16

1

1

Atrophic

-

-

10

24

12

3

4

Candidiasis 1

3

39

2

1

-

-

Trichomonia -

-

9

5

1

-

-

1

6

28

10

2

-

-

HSV

-

-

1

1

-

-

-

LSIL

-

-

1

2

1

1

-

HSIL

-

-

-

2

3

3

-

ASC-US

-

-

-

2

1

-

-

AGC

-

-

-

1

-

-

-

SCC

-

-

-

1

1

2

-

sis
Bacterial
Vaginosis

Discussion
Fig-3 a) HSIL,
carcinoma 400X.

400X

3b)

Squamous

cell

Epithelial cell abnormalities accounted for 1.4% of
the cases in the present study. Among epithelial cell
abnormalities, the low-grade intraepithelial lesion
(LSIL) in Figure 2b, the high-grade intraepithelial
lesion(HSIL) in Figure 3a, Atypical squamous cells of
undetermined
significance
(ASC-US),
Atypical
glandular cells (AGC) and squamous cell carcinoma
(SCC) in Figure 3b were noted. The most common
epithelial cell abnormality noted was HSIL followed
by LSIL. Their incidence is shown in Table 3.
Table-3: Incidence of smears with epithelial
cell abnormalities.
Epithelial cell abnormality
LSIL
HSIL

(n=21)
5
8

ASC-US

3

AGC

1

SCC

4

Among all the age groups, inflammatory smears and
normal smears were more common compared to
other lesions except for age group 71-80yrs, where
atrophic smears predominated. Infectious lesions
were predominant in 31-40 years age group.
240

Pap smear is a very simple, useful and safe tool for
detecting precancerous cervical epithelial lesions. It
is regarded as the gold standard for cervical
screening methods. Due to a lack of proper
guidance to the people of India, screening for
cancer especially cervical cancer is minimal. Many
studies have proven increased detection rate of
epithelial cell abnormalities on LBC compared to
conventional smears. Liquid-based cytology is a
technique that enables cells to be suspended in a
monolayer
and
thus
better
morphological
assessment is possible [7]. The present study
compared the present study with similar other
studies (Table 5).
Table-5: Comparison of cervical lesions with
other studies.
Cervical

Present

Pushpa Lata

Sherwani et Vikrant et al

lesions Study, 2019 Sachan et al [8],
(n=1500)
Inflamm 75.6%

2018 (n=1650)

al [9], 2007

[10], 2015

(n=160)

(n=1000)

42.6%

-

0.011%

Infection 7.3%

-

8.75%

0.164%

ASC-US 0.2%

2.9%

-

0.012%

AGC

0.07%

-

-

0.001%

LSIL

0.3%

5.89%

18.1%

0.004%

HSIL

0.6%

0.48%

4.3%

0.002%

SCC

0.2%

-

3.7%

0.005%

ation
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Inflammatory smears accounted for the majority of
the cases in the present study, which is similar to

Bacterial vaginosis

47 (3.13%)

-

112 (0.112%)

3 (0.017%)

Herpes simplex

2 (0.13%)

-

-

-

other studies by Pushpa Lata Sachan et al., but

In a study by Siebers et al., HSIL in LBC smears

Vikrant et al. reported infectious smears as the

accounted for 6.7% of the total cases, whereas in

predominant
ones
[8,10].
The
percent
of
inflammatory smears in the present study was more

the present study, HSIL accounted for 0.6% of

compared

to

cases encountered in the present study was 0.27%

was

which was more than that of Vikrant et al., but less

conducted in a medical college and many of the

than that of Sherwani et al. [9,10]. In a study by

patients undergo pap smear as a part of the routine

Vikrant et al., epithelial cell abnormalities were

gynecological examination, most of the smears were

found in 25 cases [10]. Atypical squamous cells

inflammatory.

(ASC) refer to cytologic changes suggestive of SIL,

75.66%

to

the

[8,10].

other

Since

studies

the

accounting

present

study

The predominant infectious condition in the present
study was bacterial vaginosis which is similar to
Vikrant et al [10]. Normal cervical smears show rodshaped lactobacilli. In bacterial vaginosis, clue cells
were found, which were the squamous cells covered
by a layer of coccobacillus obscuring the cellular
outlines. There is an associated absence of
lactobacilli and scant inflammatory infiltrate.
Moderate to severe inflammatory infiltrate should
exclude the diagnosis of bacterial vaginosis.
Bacterial vaginosis is associated with pelvic
inflammatory disease, preterm birth, postoperative
gynecological infections and abnormal cervical
cytology [11, 12].
Trichomonas appeared as pear-shaped oval
organisms with pale vesicular nuclei. Flagellae were
seen in few cases. Collections of neutrophils known
as “poly balls” were also seen in the background. In
candidiasis, budding yeast or pseudohyphae were
seen. These pseudohyphae lack true septations but
show constrictions, which indicates the formation of
new cells. In the present study, there were 47 cases
of bacterial vaginosis, 46 cases of candidiasis and
15 cases of trichomonas. In a study by Vikrant et
al., there were 112 cases of bacterial vaginosis, 24
cases of candida, and 6 cases of trichomonas [10].
The predominant organism in a study by Sherwani
et al. is Candida and trichomonas by Singh et al.
[9,13]. Herpes simplex infection was not reported in
all the other three studies. Table 6 shows a
comparison of the present study with various other
studies.
Table-6: Infectious conditions in comparison
to other studies
Organisms

Candida

Present

Sherwani et

Vikrant et al

Singh et al

study, 2019

al [9], 2007

[10], 2015

[13], 2015

(n=1500)

(n=160)

(n=1000)

(n=160)

46 (3.06%)

Trichomonas 15 (0.09%)

7 (4.3%)

24 (0.024%)

5 (0.03%)

4 (0.02%)

16 (0.016%)

6 (0.03%)

cases [14]. The number of squamous cell carcinoma

but which are qualitatively or quantitatively
insufficient for a definitive interpretation. The
interpretation of ASC requires that the cells
demonstrate three essential features i.e., squamous
differentiation, increased nuclear to cytoplasmic
(N/C) ratio and minimal nuclear changes which may
include
hyperchromasia,
chromatin
clumping,
irregularity, smudging and or multinucleation [15].
Abnormal appearing nuclei are prerequisite for the
interpretation
of
ASC.
Incomplete
changes
suggestive of koilocytosis or poorly preserved cells
with features suggestive of LSIL were designated as
ASC-US [15]. LSIL cases had Squamous cells with
abundant cytoplasm, nuclear enlargement more
than three times the area of normal intermediate
nuclei with anisonucleosis and inconspicuous
nucleoli. Multinucleation and koilocytic change were
seen in some cases. HSIL cases showed smaller
dysplastic cells with a high N/C ratio, nuclear
hyperchromatism, and irregular nuclear contours.
Squamous cell carcinoma cases showed singly
scattered and clusters of squamous cells with poorly
defined cell borders, high N/C ratio, irregular
distribution of chromatin, prominent nucleoli and
tumor diathesis. Smears from AGC’s revealed sheets
of cells with crowding, nuclear overlapping, nuclear
enlargement up to 3-5 times with variation in
nuclear size and shape.
Table-7: Table depicting the most common age
group for epithelial cell abnormalities
Studies

Decade

Present Study

Fifth decade

Zhu et al [16]

Fourth decade

Ilter et al [17]

Fourth decade

Khamankar et al [18]

Fourth decade

Macharid et al [19]

Fourth decade

Almonte et al [20]

Fourth decade

Chinaka et al [21]

Fifth decade

Nigerio et al [22]

Fifth decade

Sharma et al [ 23]

Third decade
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In the present study, the most common age group

Dr. I.V Renuka: Concepts, Design, Definition of

for epithelial cell abnormalities was 41-50 years that

intellectual content, Manuscript editing, Manuscript

is the fifth decade which correlates with two other

review

studies by Chinaka et al. and Nigerio et al. as shown
in table 7 [21, 22].

Dr. Ch. Ramya: Concepts, Design, Definition of
intellectual

content,

Literature

search,

Clinical

These results were in contrast with studies done by

studies, Experimental studies, Data acquisition,

Zhu et al., Ilter et al., Khamankar et al., Macharid et

Data

al., and Almonte et al. in which the most common
age group was fourth decade [16-23].

preparation, Manuscript editing

Atrophic smears were found in 53 cases in the
present study, whereas Vikrant et al. found in 43
cases [10]. Flat monolayered sheets or discreetly
scattered parabasal cells with uniformly distributed
chromatin were found in our smears. Occasional
histiocytic collections were also seen.
Limitations of the study: The limitations of the
study are control population of conventional smears
has not been taken and since mucous is removed
during processing, infectious organisms might not
have been diagnosed effectively.

Conclusion
The majority of the smears in the present study
were inflammatory smears. Among infectious
organisms, Bacterial Vaginosis was most commonly
seen followed by candida. 21 cases showed
epithelial cell abnormalities of which, HSIL has the
highest incidence. The most common age group of
epithelial cell abnormalities was 41-50yrs. Epithelial
cell abnormalities were easily identified in LBC
smears, as LBC provides a clear background for
making the diagnosis of epithelial cell abnormalities.
This study emphasizes the importance of routine
cervical screening.

What does this study add to the
existing knowledge?
LBC is a simple and rapid screening method for the
diagnosis of intraepithelial lesions of the cervix.
Since epithelial cell abnormalities are common after
40yrs, women should be routinely screened.
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