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Abstract

Introduction: Carcinoma of uterine cervix is the third most common cancer among women worldwide and it contributes
significantly to cancer related morbidity and mortality. The incidence of cervical carcinoma is incredibly high in developing
countries (almost 80%) due to lack of proper knowledge. The extensive use of cervical screening with Pap smears has considerably
increased the detection of precancerous and cancerous lesions of uterine cervix.

Aims: To evaluate cyto-histo correlation of precancerous and cancerous lesions of uterine cervix and to calculate the sensitivity
and specificity of Pap smear in diagnosing invasive malignancy.

Materials and Methods: This was a retrospective observational study conducted in the Department of Pathology, Chirayu Medical
College & Hospital, Bhopal from January 2013 to April 2018. All the cases reported in Pap smear as cervical intraepithelial lesions
and invasive malignancies were retrieved. We also retrieved the same cases, if they had undegone cervical biopsy for correlation.
Result: During the study period total 303 cases which were positive for intraepithelial lesions and malignancies were retrieved.
Out of these 303 cases we excluded 23 cases because in these cases cervical biopsy had not been done. So in the final analysis 280
cases were included. Of the 280 Pap smears, maximum cases (33.92%) were reported as low grade squamous intraepithelial lesion
(LSIL), followed by high grade squamous intraepithelial lesion (HSIL) (24.28%), atypical squamous cells of undetermined
significance (ASCUS) (19.64%), atypical squamous cells — cannot rule out HSIL (ASC-H) (10%). We had 23 cases of invasive
malignancy which includes 21 cases of squamous cell carcinoma (SCC) and 2 cases of adenocarcinoma. There were 11 cases of
atypical glandular cells of undetermined significance (AGUS). We found that total numbers of concordant cases were 68.57%
(192/280) and discordant cases were 31.43% (88/280). We also found that sensitivity and specificity of cervical smear in diagnosing
invasive malignancy were 61.76% and 99.1% respectively considering cervical biopsy as gold standard.

Conclusion: The study revealed a good correlation between cervical cytology and cervical biopsy. We also concluded that
conventional Pap smear is cost effective test for the early detection of precancerous and cancerous cervical lesions.

Keywords: Conventional Pap smear, Cervical biopsy, Cervical intraepithelial lesions (CIN), Low grade squamous intraepithelial
lesion (LSIL), High grade squamous intraepithelial lesion (HSIL).

Introduction

Carcinoma of uterine cervix is the third most
common cancer among women worldwide! and it
contributes significantly to cancer related morbidity and
mortality.> The incidence of cervical carcinoma is
incredibly high in developing countries (almost 80%)
due to lack of proper knowledge and long intervals
between tests and non-existent preventive programmes.!

The risk factors for cervical cancer are related to
both host and viral characteristics such as human
papilloma virus exposure, viral oncogenicity,
inefficiency of immune response and presence of co-
carcinogens. Prospective studies have demonstrated that
infection with high risk HPV types consistently precedes

Table 1: Classification of cervical precancerous lesions!!

the development of CIN [I/111.37 These studies are
further supported by molecular studies identifying the
mechanisms by which high risk HPV types contribute to
carcinogenesis.*®

In 1988, the US National Cancer Institute convened
a workshop to propose a new scheme for reporting
cervical cytology results.#1° The recommendations from
this workshop and the subsequent revision in a second
workshop held in 1991 became known as the Bethesda
system.® The main feature of Bethesda system was the
creation of the term squamous intraepithelial lesion
(SIL), and a two-grade scheme consisting of low grade
(LSIL) and high-grade (HSIL) lesions.

Dysplasia/Carcinoma in situ

Cervical Intraepithelial
Neoplasia (CIN)

Squamous intraepithelil lesion
(SIL)

Mild dysplasia CIN | Low grade SIL (LSIL)
Moderate dysplasia CIN 11 High grade SIL (HSIL)
Severe dysplasia CIN 11 High grade SIL (HSIL)
Carcinoma in situ CIN 11 High grade SIL (HSIL)
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Natural History of Cervical Intraepithelial Neoplasia
(CIN): The natural history of cervical intraepithelial
lesions is extremely variable. Untreated cervical
intraepithelial lesions may either return to normal or
progress to invasive cervical cancers. About 60% of low
grade squamous intraepithelial lesions (LSIL) can
regress.'? LSIL persists in 30% of patients while 10%
progress to high grade squamous intraepithelial lesions
(HSIL). About 30% of high grade squamous
intraepithelial lesions can regress while it persists in 60%
of patients and 10% progress to carcinoma.® The time for
CIN 111 to progress to invasive cancer has been reported
as ranging from 1 to 30 years, although it is now accepted
that abnormalities detected by screening only develop
into invasive cervical cancer if high risk subtypes of
HPV persist over a number of years.*13

One of the earliest major advances in cervical cancer
screening was the Papanicolaou (Pap) test. George N.
Papanicolaou, a zoologist by training, developed a
microscopic technique to examine vaginal debris in
guinea pigs. The technique, which he extended to human
volunteers, led to a chance discovery of malignant cells.
Thus he recognized its potential to detect cervical cancer
in  humans through examination of cervical
scrapings.141®

The extensive use of cervical screening with
Conventional Pap smears has considerably increased the
detection of precancerous and cancerous lesions of
uterine cervix in developed countries.® It has also been
noted that most cervical abnormality can be diagnosed at
the preinvasive and treat stage with adequate and
repetitive cervical cytological screening.>!” Cervical
biopsy was generally done after an abnormality has been
detected during pelvic examination or Conventional
smear. Cyto-Histo correlation of cervical smear is a best
way of internal quality assurance and also sometimes
help to find out the factors responsible for discrepent
cases. b8

Aim

The aim of this study was to evaluate cyto-histo
correlation of precancerous and cancerous lesions of
uterine cervix and to calculate the sensitivity and
specificity of conventional Pap smear in diagnosing
invasive malignancy.

Materials and Methods

Setting: This study titled “Cyto-Histo correlation of
conventional Pap smear with cervical biopsy in
diagnosis of precancerous and cancerous lesions of
cervix” was a retrospective observational study
conducted in the Department of Pathology, Chirayu
Medical College & Hospital, Bhopal which is a tertiary
care chariT hospital. This study was carried out from
January 2013 to April 2018.

Study Material

Cases: All the cases (n= 303) reported in Conventional
Pap smear according to Bathesda system as cervical
intraepithelial lesions and invasive malignancies were
retrieved from hospital medical record and Lab
Information System (LIS) and selected as study cases.
Then we also retrieved the same cases, if they had
undegone cervical biopsy for correlation. The duration
between conventional Pap smear and cervical biopsy
was approximately 1 week to 1month. Out of these 303
cases we excluded 23 cases because in these cases
cervical biopsy had not been done. So in the final
analysis 280 cases were included.

Exclusion Criteria: Cases which were reported as
Negative for intraepithelial lesion or malignancy
(NILM) and those cases which did not undergo cervical
biopsy were excluded from the study.

Method of Conventional Pap Smear and Cervical
Biopsy: Conventional Pap smears were taken by the
gynaecologists at the squamocolumnar junction using
endocervical brush. Two slides were prepared, fixed in
95% ethyle alcohol and stained with Pap stain. Cervical
biopsy was taken in cases of epithelial abnormalities,
fixed in 10% formalin, routinely processed and stained
with haematoxylene and eosin.

Reporting: All the Pap smears were reported according
to “The Bethesda System (2001 TBS)”® and cervical
biopsy were reported according to “WHO classification
of tumours of uterine cervix”.! The cytological findings
were correlated with histopathological findings. We also
calculated the sensitivity and specificity of conventional
Pap smear in diagnosing invasive malignancy.

Results

Table 1 shows the distribution of cases according to
the ages of the study participants. These 280 study cases
were retrieved from women aged 21-80 years (Mean =
50.5). Of these, 92 samples (32.8%) belonged to women
in the age group of 41-50 years. The samples from
women in the age group of 31-40 years (29.6%) and 51-
70 years (27%) were almost equal. We also had 9 cases
of women aging >70 years.

Table 2 shows the distribution of cases according to
their Pap smear diagnoses. Of the 280 Pap smears,
maximum cases (33.92%) were reported as low grade
squamous intraepithelial lesion (LSIL), followed by high
grade squamous intraepithelial lesion (HSIL) (24.28%),
atypical squamous cells of undetermined significance
(ASCUS) (19.64%), atypical squamous cells — cannot
rule out HSIL (ASC-H) (10%). We had 23 cases of
invasive malignancy which includes 21 cases of
squamous cell carcinoma (SCC) and 2 cases of
adenocarcinoma. There were 11 cases of Atypical
glandular cells of undetermined significance (AGUS) in
which reporting was difficult to differentiate between
reactive changes or neoplastic etiology and hence biopsy
was mandatory to differentiate between the two.
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Table 3 shows the distribution of cases according to
their cervical biopsy diagnoses. When we retrieved the
cases that had undergone cervical biopsy, we found that
maximum cases belonged to CIN | category (86/280).
We excluded the NILM cases but we still found 49 cases
of chronic cervicitis, single case of chronic cervicitis
with squamous metaplasia, 6 cases of papillary
endocervicitis. The number of CIN 11 (47/280) and CIN
Il (49/280) were almost equal. We had 08 cases of
carcinoma in situ in which tumour is restricted to the
basement membrane. In invasive malignancy we had 26
cases of squamous cell carcinoma and 08 cases of
adenocarcinoma.

Table 4 shows the detailed correlation of diagnoses
made on Pap smears and cervical biopsy. When we
correlated the Pap smears and cervical biopsies, we
found that 55 cases belonging to ASCUS category
reported on cervical cytology were diagnosed as CIN |
(27 cases), 24 cases were downgraded as chronic
cervicitis and 04 cases were upgraded as CIN Il on
cervical biopsy. There were 11 cases of AGUS, of these
05 cases were upgraded as adenocarcinoma while 06
cases were diagnosed as papillary endocervicitis. Of the
95 cases of LSIL, 58 cases -correlated with
histopathology diagnosis as CIN I, 11 cases were
upgraded as CIN II, 25 cases were downgraded as
chronic cervicitis and single case of chronic cervicitis
with squamous metaplasia.

We had 68 cases of HSIL, 60 cases matched the
diagnosis of moderate to severe dysplasia (CIN Il & CIN
I11) while 06 cases were upgraded as CIS (02 cases),
SCC (05 cases) and adenocracinoma (01 case). When we
compared the ASC-H group, we found that 21 cases
belonged to CIN Il and CIN 111, 04 cases of CIS, 02 cases
of SCC and single case was downgraded as CIN I. We
also had 23 cases of invasive malignancy which includes
02 cases of adenocarcinoma reported on both Pap smear
and cervical biopsy. Out of 21 cases of SCC reported on
Pap smear, 02 cases did not show proper invasion on
cervical biopsy so we classified these cases as carcinoma
in situ.

T 5 shows that there were good concordance in
HSIL (88.23%) cases and ASC-H (75%) cases. In cases
of SCC the concordance was 90.47% while in cases of
adenocarcinoma it was 100%. We also found that
concordance in cases of ASCUS, AGUS and LSIL were
about 50-60%. So total numbers of concordant cases
were 68.57% (192/280) and discordant cases were
31.43% (88/280).

T 6 shows that 04 cases reported as ASCUS on
cervical cytology were turned out CIN Il on cervical
biopsy. Here is cytology occasional atypical cells were
seen which could not confidently be classified to HSIL.
We had 06 cases of AGUS which were reported as
papillary endocervicitis, in these cases reporting was
difficult to differentiate between reactive changes or
neoplastic etiology, so it was a screening error. Another
11 cases reported as LSIL on Pap smear were finally

diagnosed as CIN Il on cervical biopsy, the reason is
single cluster of atypical cells embedded in marked
inflammatory infiltrates were seen in most cases. There
were 08 cases initially reported as HSIL on cervical
cytology were upgraded as squamous cell carcinoma and
adenocarcinoma on cervical biopsy. These smears did
not show enough tumour diathesis or other features to
confidently label them malignancy. Six out of seven
cases of ASC-H were upgraded on cervical biopsy as
carcinoma in situ (04 cases) and SCC (02 cases) in which
abundant inflammatory cells and necrosis seen in smears
created problems in reporting. Also we had 02 cases of
SCC which were downgraded as CIS. In these cases
tadpole cells were not identified in cervical smears.

We also found that sensitivity and specificity of
cervical smear in diagnosing invasive malignancy were
61.76% and 99.1% respectively considering cervical
biopsy as gold standard.

Discussion

The cervix is both sentinel for potentially serious
genital tract infections and a target for viruses, as well as
other carcinogens which may lead to precancerous
lesions and invasive carcinoma.'® Despite the decline in
incidence of cervical cancer in developed countries in the
past few decades, carcinoma of the uterine cervix
remains the second most common cancer in women
worldwide®? because of lack of proper knowledge,
long intervals between tests and non-existent preventive
programmes.t The goal of cervical screening is early
detection of cervical cancer and precursor lesions.?
Sankaranarayanan et al? have stated that the incidence
of cervical cancer can be reduced by as much as 80% if
the quality, coverage, and follow-up of screening are
high.

We included only precancerous and cancerous
lesions, so our number and percentage of patients having
these lesions were high while other studies showed
maximum number of normal / chronic inflammatory
cases. In our study invasive malignancy was found in
12% cases which are similar to studies conducted by
Saha et al?* and Dhakal et al.*® The mean age of patients
with cancer was 52.25 years in our study which is similar
to the study of Bodal et al?® (51.94 years) and Dhakal et
al*8 (52.75 years).

Various studies mentioned the sensitivity and
specificity of cytology for detecting cervical neoplasia
that ranged from 50-98%.% There are different methods
which were studied to improve the cervical screening but
cervical biopsy has been considered as the gold standard
for detecting cervical lesions.’®2" In the present study,
sensitivity and specificity of cervical cytology in
detecting cervical malignancy were 61.76% and 99.1%
respectively while Dhakal et al*® and Chhabra et al?® had
sensitivity of 77.8% and 81% respectively. Similarly
specificity was comparable with studies done by Dhakal
et al*® (100%) and Tamboli et al®® (90.3%). In this study

IP Archives of Cytology and Histopathology Research, April-June, 2018:3(2):76-82 78



Farha Jalaly Meenai et al.

Cyto-histo correlation of conventional Pap smear with cervical ....

we have compared the cytological findings with cervical
biopsy in the lesions of cervix.

When we correlated the cyto-histo diagnoses, we
found that out of 280 cases, 192 (68.57%) were
concordant while discrepencies occurred in 88 (31.43%)
cases. When we analysed these discrepent cases we
found that ASCUS (04 cases) and LSIL (11 cases) were
upgraded as CIN Il. Amongst all the cytological
diagnosed cases of HSIL, 60 cases correlated with
histopathological diagnosis while 08 cases were

screening error, presence of very few atypical cells,
cluster of typical cells embedded in abundant
inflammatory infiltrates, presence of necrosis and
absence of tadpole cells. While Dhakal et al? reported
that the main reasons for false negative results in
cytology in their study were inadequate sampling and
technical error.

Table 1: Distribution of cases according to the ages
of study participants

upgraded as CIS (02 cases), SCC (05 cases) and single Age range | No. of samples | Percentage
case of adenocarcinoma, While the study conducted by (in years) (%)
Dhakal et al*® showed that two out of seven cases of Upto 30 20 7.1
HSIL were upgraded as carcinoma. There were 07 31-40 83 206
discrepent cases in ASC-H category, 06 cases showed 41-50 92 32.8
higher epithelial abnormality as CIS (04 cases) and SCC 51-60 47 16.7
(02 cases) while single case was downgraded as CIN I. 61-70 29 10.3
There were 21 cases which were diagnosed as SCC on >70 9 3.2
cytology, 19 were correlated with histopathological Total 280 100
diagnosis while 02 cases were reported on CIS. Also
there were two true positive cases of adenocarcioma. In
cytology the causes of discrepencies in diagnosis were
Table 2: Distribution of cases according to their Pap smear diagnoses
Diagnosis No. of cases Percentage (%0)
Atypical squamous cells of undetermined significance
(ASCUS) 55 19.64
Atypical glandular cells of undetermined significance (AGUS) 11 3.92
Low grade squamous intraepithelial lesion (LSIL) 95 33.92
High grade squamous intraepithelial lesion (HSIL) 68 24.28
Atypical squamous cells — cannot rule out HSIL (ASC-H) 28 10
Squamous cell carcinoma (SCC) 21 7.5
Adenocarcinoma 02 0.7
Total cases 280 100

Table 3: Distribution of cases according to their cervical biopsy diagnoses

Diagnosis No. of cases Percentage (%)

Chronic cervicitis 49 175
Chronic cervicitis with squamous metaplasia 1 0.35
Papillary endocervivitis 6 2.14
Cervical intraepithelial neoplasia (CIN) | 86 30.71
Cervical intraepithelial neoplasia (CIN) Il 47 16.78
Cervical intraepithelial neoplasia (CIN) 111 49 17.5
Carcinoma in situ 8 2.85
Squamous cell carcinoma 26 9.28
Adenocarcinoma 8 2.85
Total cases 280 100

Table 4: Correlation of diagnoses made on Pap smears and cervical biopsy

Cervical biopsy diagnoses

Pap smear | Chronic Chronic Papillary CIN [CINII|CIN| CIS | SCC | Adenocarcinoma | Total
diagnoses | cervicitis | cervicitis with | endo-cervicitis | 1]

sguamous

metaplasia
ASCUS 24 - - 27 04 - - - - 55
AGUS - - 06 - - - - - 05 11
LSIL 25 01 - 58 11 - - - - 95
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HSIL - - - - 21 39 | 02 05 01 68
ASC-H - - - 01 11 10 | 04 02 - 28
SCC - - - - - - 02 19 - 21
Adeno 02 02
Carcinoma ) ) ) ) ) ) ) )

Total 49 01 06 86 47 49 | 08 26 08 280

Table 5: Concordance and discordance cases between Pap smear and cervical biopsy diagnosis in different

categories
Pap smear diagnoses Concordant cases Discordant cases Total cases
ASCUS 27 28 55
AGUS 05 06 11
LSIL 58 37 95
HSIL 60 08 68
ASC-H 21 07 28
SCC 19 02 21
Adeno Carcinoma 02 00 02
Total 192(68.57%) 88(31.43%) 280

Table 6: Diagnostic discrepancies between Pap smear and cervical biopsy diagnoses

No. of discrepant cases
(n=16)

Diagnoses on Pap Smears

Diagnoses on
Cervical biopsy

28

ASCUS

Chronic cervicitis: 24 cases
CIN II: 04 case

06

AGUS

Papillary endocervicitis: 06 cases

37

LSIL

Chronic cervicitis: 25 cases
Chronic cervicitis with squamous
metaplasia: 01lcase
CIN I1: 11 cases

08

HSIL

CIS: 02 cases
SCC: 05 cases
Adenocarcinoma: 01case

07

ASC-H

CIN I: Olcases
CIS: 04 cases
SCC: 02 cases

02

SCC

CIS: 02 cases

Fig. 1: Conventional Pap smear showing features of
LSIL (Pap, 400X)

Fig. 2: Cervical biopsy of same case as Fig. 1
showing mild cervical dysplasia reported as CIN |

(H & E, 100X)
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Fig. 3: ConventidnaI-Pap smear showig sguamous
carcinoma (Pap, 400X)

Fig. 4: Cervical ’biopsy.sﬁovx-/ihg invasive squamous
cell carcinoma (H & E, 100X)

Conclusion

The study revealed a good correlation between
cervical cytology and cervical biopsy Pap smear is an
important screening tool for detection of precancerous
and cancerous lesions of cervix. It is less invasive and
simple procedure to perform on OPD basis. Also it is
possible to issue reports within 24 hours of receipt of
specimen. We also concluded that Pap smear is cost
effective test for the early detection of precancerous and
cancerous cervical lesions. However, it is necessary to
perform cervical biopsy which is a gold standard, if any
epithelial abnormalities are detected in cervical cytology
for correlation and confirmation.
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