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Trends in cervical cytology of conven onal Papanicolaou smears according to
revised Bethesda System: A Study of 638 Cases
Selhi PK, Singh A, Kaur H, Sood N

ABSTRACT
Background: Cervical cancer remains an important health problem worldwide and more in developing
na ons. Cervical epithelial cell abnormali es in the Papanicolaou (Pap) smear represent a spectrum of
cellular abnormali es that lie along the pathway, from in-situ lesions to invasive cancer.
Aim: To highlight the role of conven onal Pap smear in detec on of various cervical lesions to determine the
prevalence of each and to correlate them with clinical proﬁle.
Methods: A retrospec ve study comprising 638 conven onal cervical Papanicolaou smears submi ed to
the department of Cytopathology. A er ﬁxa on and staining, each smear was examined by at least two
cytopathologists and the ﬁndings were recorded and classiﬁed according to the 2001 Bethesda System of
repor ng Pap smear cytology.
Results: Epithelial cell abnormali es were found in 13 smears of which Atypical squamous cells of
undetermined signiﬁcance (ASCUS) was seen in 10 (1.6 %), High grade squamous intraepithelial lesion (HSIL) in 01 and Adenocarcinoma (Extrauterine) in 01 case. The Nega ve for Intraepithelial Lesion or
Malignancy (NILM) category had 618 cases with reac ve cellular changes associated with Non speciﬁc
inﬂamma on in 580 cases (90.9 %). Speciﬁc inﬂamma on was seen as candidiasis in 18 cases (2.8 %),
Trichomoniasis in 4 (0.6%), and Herpes simplex virus infec on in 1 case.
Conclusion: Premalignant and malignant lesions of cervix are common and can be diagnosed early by
conven onal Pap smears. Conven onal Pap smears are required not only for the diagnosis and management
of the malignant lesions but it is also helpful in iden fying the infec ous e ologies and treatment in
developing countries.
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INTRODUCTION
Cervical cancer is one of the most common

stage, yet there are an es mated 132,000 new

malignancies of women in India.

cases and 74,000 death occurring every year in

Standardiza on of the Papanicolaou smear

India.2,3 Na onal Cancer Registry of India (2007)

repor ng by the use of the revised Bethesda

90,708 new cases of Carcinoma cervix with ﬁve-

System h a s u n iﬁe d va rio u s overla p p in g

year survival rate of about 48%. 4 Globally,

terminologies and has included speciﬁc

500,000 new cases are diagnosed annually and

statements regarding specimen adequacy,

280,000 women die of the disease. It is

general categoriza on, interpreta on, and

es mated that in India 1,26,000 new cases

5

results. Globally, of all cancers in females 15% is

occur every year.6

a ributed to carcinoma cer vix, while in

Since the introduc on of Pap test, a drama c

Southeast Asia, cancer cervix accounts for 20%-

reduc on has been observed in the incidence

30% of all cancers and in Nepal 85% of all

and mortality of invasive cervical cancer

1

2

7

gynaecological malignancies. The beneﬁts of

worldwide. The role of the Pap smear as a

cytological screening have been established

cancer screening tool for the cervix has been

since last three decades; it is (cancer cervix)

substan ated by several studies and has

preventable by intercep on at preinvasive

witnessed a decline in incidence and mortality
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in developed world.8-11

RESULT

Hence, we undertook the present study using

The mean age of pa ents was 41.3 years.

the revised Bethesda System (2001), to ﬁnd out

Maximum number of pa ents (250) was in the

the prevalence and to carry out a

sexually ac ve age group of 31-40 years (fourth

clinicopathological and demographical analysis

decade). The most common presen ng

to establish the pa ern of various cervical

complaint was discharge per vaginum seen in

lesions in our popula on.

70% of the cases followed by lower abdominal
p a i n / b a c ka c h e , b l e e d i n g p e r va g i n u m ,

MATERIAL AND METHODS

dyspareunia, post-coital & post menopausal

Data of all conven onal Pap smear cases

bleeding etc. Of the 638 cases analyzed, 13 were

(during Sep'2011 to Oct'2012) was retrived and

posi ve for epithelial cell abnormali es while

classiﬁed according to the 2001 Bethesda

618 were nega ve for intraepithelial lesions.

System of repor ng Pap smear cytology. Six

D iagn o s is o f atyp ical s q u amo u s cells o f

hundred seventynine requisi ons for Pap

undetermined signiﬁcance (ASCUS) was made

smear was available in the catalogue sec on of

in 10 cases (Fig. 1), Atypical Squamous Cells –

d e p a r t m e nt . H oweve r, co m p l ete s et o f

cannot exclude high grade squamous

informa on were available in 638 cases only

intraepithelial lesion (ASC-H) in one, High grade

which were further inves gated. The detailed

Squamous intraepithelial lesion (H-SIL) in 1 and

ﬁndings, copy of signed out reports, slides and

Adenocarcinoma (extrauterine), in a follow up

clinical data of these pa ents were recorded.

pa ent of carcinoma ovary (Fig. 2).

The smears were prepared from the pa ents
presen ng to the gynecologist, either for
rou ne screening or with complaints like

Fig.1. ASC-US: Smears show squamous cells with slight
nuclear enlargement, hyperchromasia, and cytoplasmic
changes (Pap, X400).

vaginal discharge, post-coital bleeding, intermenstrual bleeding, dyspareunia and lower
abdominal pain. Relevant history of illness was
obtained from the pa ent record. The
submi ed slides were prepared and labeled
following the standard procedures. These
prepared smears were then stained according
to Papanicolaou's technique. The cytological
i nte r p re ta o n o f t h e s m e a rs wa s m a d e

Fig.2. Adenocarcinoma (Extrauterine), Cluster of cells with
enlarged, variably-sized hyperchroma c nuclei with
prominent nucleoli. Smear background is clean (PAP, X400)

according to the 2001 Bethesda system. The
data was collected from the requisi on form,
repor ng form and signed out report. Each set
of slides for every pa ent had been evaluated
by at least two cytopathologist as per
conven on in our hospital.
618 cases were reported as Nega ve for
Intraepithelial Lesion or malignancy (NILM), 12
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with in normal limits and 606 inﬂammatory of
which nonspeciﬁc inﬂamma on with reac ve
cellular changes were seen in 580 cases
(90.9%). One of the smears showed radia on
i n d u c e d c h a n ge s i n a fo l l o w u p ca s e o f
Carcinoma Endometrium. Speciﬁc infec ous
agents were detected in 23 cases (3.6%);
Candidiasis 18 cases (Fig. 3), Trichomoniasis 4
cases, and Herpes simplex virus infec on 1 case
- Table 1.
Fig.3. NILM, Inﬂammatory: Small, uniform, round budding
yeast. Fungal organisms morphologically consistent with
Candida spp.(Torulopsis Glabrata) (Pap X400).

Table 2: Epithelial cell abnormali es in all age groups
Agegroup
<20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
Total

ASCUS
0
0
3
5
2
0
0
0
10

ASC
-H
0
0
1
0
0
0
0
0
1

LSIL
0
0
0
0
0
0
0
0
0

HSIL
0
0
0
0
1
0
0
0
1

SCC
0
0
0
0
0
0
0
0
0

Adeno
carcinoma
0
0
1
0
0
0
0
0
1

%
0
0
38.4
38.4
23.1
0
0
0
100

Vaginal discharge and cervical erosion were the
most common clinical presenta ons followed
by suspicious cervix, hypertrophied cervix,
unhealthy cervix, proplapse and cervical polyps.
Colposcopy was abnormal in 16 cases and HPV
DNA was suggested in 105 cases.

DISCUSSION
The 2001 Bethesda System maintains the
“sa sfactory for evalua on” and “unsa sfactory
for evalua on” categories. Minimum cellularity
requirements for a specimen to qualify as
The average age of pa ents for all the epithelial

“sa sfactory” diﬀers depending on specimen

abnormali es was 45 years and most (76.8%) of

t y p e : a n e s m ate d 8 0 0 0 to 1 2 0 0 0 we l l -

the epithelial abnormali es were found in the

visualized squamous cells for conven onal

age group 31-50 years of age (Table 2). Vaginal

smears and 5000 squamous cells for liquid-

discharge was seen in 7 out of 13 pa ents of

based prepara ons. Specimens with more than

epithelial cell abnormali es.

75% of epithelial cells obscured are
“unsa sfactory.”1 The previous category “within

Table 1: Categorisa on of all cervical lesions
Cytological diagnosis
NILM
Normal
Inﬂammatory
Non Speciﬁc
Candida
TV
HSV
Atrophic vagini s
Radia on changes
Epithelial cell
abnormali es
ASC-US
ASC-H
L-SIL
H-SIL
SCC
AGC
Adenocarcinoma NOS
Unsa sfactory
Total

18

No of pa ents
618
12
606
580
18
04
01
02
01
13

Percentage (%)
96.8
1.8
94.9
90.9
2.8
0.6
0.1
0.3
0.1
2.0

10
01
00
01
00
00
01
7
638

1.6
0.1
0.0
0.1
00
00
0.1
1.1
100

normal limits” and “benign cellular changes”
has been combined into a single category
“nega ve for intraepithelial lesion or
malignancy.” In this way, reac ve changes are
more clearly designated as “nega ve.” “Other”
has been added as a category for cases in which
there are no morphological abnormali es in the
cells per se; however, the ﬁndings may indicate
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some increased risk. These categories are
mutually exclusive; therefore, if several ﬁndings
are present, the general categoriza on is based
on the most clinically signiﬁcant result (e.g.,
1

epithelial cell abnormality).
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Cervical cancer is the second most common

prevalence rate of 3.7% was detected in

cancer of women in the world comprising of

Zimbabwe and China.15,16 In the study conducted

approximately 12% of all cancers, while it is the

by Bal et al., out of 273 cases of NILM, 74.3%

leading cancer of women in the developing

were inﬂammatory, 8 were of Gardnerella, only

countries. The incidence of cervical cancer has

one of Tricomonas & rest were non speciﬁc.

decreased more than 50% in the past 30 years

Surprisingly no candidiasis case was recorded

because of widespread screening with cervical

while we had seen 18 cases of candidiasis and 1

2

cytology. Cancer cervix is considered to be an

of Herpes Simplex virus infec on.

ideal gynaecological malignancy for screening

Present study emphasized the signiﬁcance of

as it meets both tests and disease criteria for

vaginal discharge and its associa on with

screening. It has a long latent phase during

neoplas c changes in the cervix. The results

which it can be detected as iden ﬁable and

corresponded with many previous studies.17-19

treatable premalignant lesions which precede

The new term “ASC-H” is thought to include

t h e i nva s i ve d i s e a s e a n d t h e b e n eﬁt o f

approximately 5% to 10% of Atypical Squamous

conduc ng screening for carcinoma cervix

c e l l s ca s e s ove ra l l .

3,12

18,19

I n o u r st u d y t h e

exceeds the cost involved.

prevalence of ASCUS was 76.9%, HSIL accounted

In the present study, 638 cases were analyzed,

for 7.7%, Adenocarcinoma (Extrauterine) 7.7%

all of whom were married and mean age of the

of all cases of epithelial cell abnormali es. The

pa ents was 41.3 years which corresponds with

results are comparable to those obtained by

the another study where the mean age was 37

Patel et al. and Anuradha and Sinha.

2

18,19

Few

years. Thirteen cases of epithelial cell

studies have documented a lower prevalence

abnormali es were detected in our study

rate for SIL and invasive carcinoma. 2 0 - 2 4 The

which corroborates with various studies

reason for the overall low prevalence of

conducted at USA (2.3% to 6.6%), Middle East

abnormal epithelial lesions in this study might

2,13

ASCUS was

be due to small sample size. Two studies in

more common in our pa ents however the

Nepal also showed low prevalence due to the

incidence of ASCUS in Nepal and Saudi Arabia

same reasons 2,22 Many pa ents with abnormal

(1.6% to 7.9%) & Nepal (1.7%).

2,14

was less. Afrakhteh et al.,found mean age of

Pap results had a healthy cervix. In our study 53

pa ents with LSIL, HSIL and invasive cancer to

pa ents had normal cervix on visual inspec on

7

but most of them with abnormal Pap smears.

Although we have not detected L-SIL but

This signiﬁes that cervical cancer screening,

be 37.7, 41.7 and 54.5 years, respec vely.
13

Elhakeem et al. recorded a progressive

based only on clinical impression and visual

increase in development of LSIL to invasive

examina on, is quite unpredictable in rela on

carcinoma with increasing age. Sherwani et al.,

to cytological screening. This also connotes the

found LSIL and HSIL on cytology to be more

value of universal cervical cancer screening,

prevalent in pa ents who started sexual ac vity

irrespec ve of the visual impression.Es mates

before 20 years of age. 14 The age of the only

suggest that 10% to 20% of women with ASC

pa ent with HSIL was 52 years in our study with

have underlying CIN 2 or 3 and that 1 in 1000

the prevalence being 0.1% however a high

may have invasive cancer. LSIL is generally a

20
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transient infec on with HPV, while HSIL is more
o en associated with viral persistence and
24-26

higher risk for progression.

CONCLUSION
Cervical cancer con nues to be the commonest
cause of death among women in developing
countries, largely due to the inability to sustain
eﬀec ve cytology-based screening programs.

IJRRMS 2014;4(1)
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While this burden may come down following
implementa on of the human papilloma virus
(HPV) vaccine, screening will s ll be required.
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