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An Analysis of Quality Control in Pap Cytology in A Tertiary 

Introduction 
The incidence and mortality from cervical cancer is 
decreasing as a result of successful screening by cervical 
cytology. The carcinoma of cervix is the commonest 
malignancy reported in developing countries. About 
122,844 new cases are detected every year in India and 
67477 die, out of 432.2 million female population aged 
15years and older.[1]To promote optimal patient care, quality 
control measures for Pap smear are very essential. 	

Quality control forms an integral part of any laboratory 
system. Quality control is defined as a system for verifying 
and maintaining a desired level of quality in an individual 
test or process.[2]The main objective of quality control is 
to eliminate the false negative test results. [3]For practical 
purposes, quality control can be divided into internal and 
external quality control. Internal quality control helps in 
improving the performance of single laboratory, where 
as external quality control helps in evaluation of the 
performance of different laboratories and thus can help 
in inter-laboratory comparability.[4]The various internal 
quality indicators that are used in pap cytology are atypical 

squamous cells rate, correlation of ASC cases with results 
of biopsy, correlation of ASC-US cases with high risk HPV 
positivity rates and calculation of ASC/SIL ratio.[5,6].

Atypical Squamous Cells (ASC) constitutes around 5% of 
Papanicolaou test results and is considered as a common 
gynaecological cytologic abnormality.[7]The Bethesda 
System for reporting Pap Cervical Cytology defines ASC 
as cells having cytologic changes suggestive of Squamous 
Intraepithelial Lesion (SIL) but lack insufficient data 
either qualitative or quantitative, for a definite diagnosis 
of SIL.[8] It can be used as an intra-laboratory & inter-
laboratory comparison tool for quality control purposes as 
it reflects a diagnosis of uncertainty and to ensure that this 
interpretation is not overused.[7]

As there is high prevalence of ASCUS interpretation, if 
incorrectly used affects the clinical management of patients 
and can result in over or under treatment of significant 
numbers of patients.[9]According to interim guidelines 
ASCUS diagnosis may be expected in about 5% of patients 
and greater frequency may constitute misuse of the term.[10]
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The ratio of ASC to SIL interpretations has been adopted as 
a preferred measure for the frequency of cervical dysplasia 
in different populations. The ASC/SIL ratio has been 
used as a surrogate marker for the level of certainty and 
specificity and can be calculated for the entire laboratory 
or for individual cytopathologists.[7]

Bethesda authors have suggested ASC/SIL ratio of less 
than 3:1 for an individual or a laboratory which helps them 
to assess their ratio as well as the laboratory as a whole.
[11,12]This study shows how ASC/SIL ratio depends on 
underlying SIL prevalence and also helps to analyse the 
laboratory performance in reporting pap smears. 

Objective of study is to assess the ratio of ASC/SIL 
categories and thereby evaluation of quality control in 
gynaecologic cytology smears.

Materials and Methods
The present study being a retrospective study was 
conducted in the Dept. of Pathology ESIC MC & PGIMSR, 
Rajajinagar, Bangalore. Archived cases of preceding 5 
years from Jan 2012 to Nov 2016 were taken. The clinical 
details were retrieved from records. The study included 
conventional pap stained smears of ASC-US, ASC-H, 
LSIL, HSIL and SCC.A total of 436 cases were studied. 
ASC/SIL ratio was calculated. ASC component included 
ASC-US and ASC-H. SIL component included LSIL, 
HSIL and SCC.

The cytologic criteria that was used for classification of 
the above cases was according to the Bethesda System for 
Reporting Cervical Cytology 2014.[13]

The following is a brief description of the criteria 
explained with respect to various squamous lesions as 
described in The Bethesda System for Reporting Cervical 
Cytology 2014.

ASC-US: Nuclei are approximately two and half to three 
times the area of the nucleus of a normal intermediate 
squamous cell with slightly increased ratio of nuclear to 
cytoplasmic area (N/C). Minimal nuclear hyperchromasia 
and irregularity in chromatin distribution or nuclear shape 
and atypical parakeratosis are characteristic.

ASC-H: Cells usually occur singly or in small fragments 
of less than 10 cells. Cells are the size of metaplastic cells 

with nuclei that are about 1½ to 2½ times larger than 
normal. Ratio of nuclear to cytoplasmic (N/C) area may 
approximate that of HSIL.

LSIL: Nuclear enlargement more than three times the area 
of normal intermediate nuclei results in a slightly increased 
N/C ratio. Variable degrees of nuclear hyperchromasia 
are accompanied by variations in nuclear size, number 
and shape. Chromatin is uniformly distributed and 
coarsely granular. Nucleoli are absent or inconspicuous. 
Perinuclear cavitation (“koilocytosis”) consisting of a 
sharply delineated clear perinuclear zone and a peripheral 
rim of densely stained cytoplasm is a characteristic feature. 
Alternatively, the cytoplasm may appear dense and 
orangeophilic (keratinized). 

HSIL: Degree of nuclear enlargement is more variable than 
that seen in LSIL. Cytoplasmic area is decreased, leading 
to a marked increase in N/C ratio. Contour of nuclear 
membrane is irregular and frequently shows prominent 
indentations. Nucleoli are absent. Cytoplasm is immature, 
lacy and delicate.

Squamous Cell Carcinoma (SCC): Few cells are 
seen as singles and less commonly in aggregates 
with marked variation in cellular size and shape 
with caudate and spindle cells that contain dense 
orangeophilic cytoplasm. Nuclei vary markedly in size, 
nuclear membranes may be irregular in configuration, 
and numerous dense opaque nuclei are often present. 
Associated keratotic changes (“hyperkeratosis” or 
“pleomorphic parakeratosis”) may be seen.

Results
Of the total 436 cases, 226 cases were ASC component 
which included ASCUS and ASC-H (Table 1)and 210 
cases were SIL component which included LSIL, HSIL 
and SCC (Table 2). ASC/SIL ratio was obtained by 
dividing the sum of all ASC cases by the sum of all SIL 
cases. The ratio obtained was 1.1:1 which is below the 
upper bench mark of 3:1. 

Discussion
The objective of quality control is to reduce the rate of false 
negative test results. There are various quality assurance 

Table 1: Number of cases in ASC component
PARAMETER NUMBER OF CASES
ASC-US 100
ASC-H 126
ASC COMPONENT 226
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Table 2: Number of cases in SIL component
PARAMETER NUMBER OF CASES
LSIL 78
HSIL 92
SCC 40
SIL COMPONENT 210

ASC/SIL RATIO: 226/210= 1.1:1

Table 3: Comparison of ASC/SIL ratios in various studies.
STUDY ASC/SIL RATIO
Davey D D et al [14] 2
Renshaw A A et al [7] 2.5
Nascimento A F et al [8] 1.9
Davey D D et al [15] 1.3
Renshaw A A et al [12] 3.2
Present study 1.1

monitors which may be utilized to evaluate the laboratory’s 
utilization of ASC which are as follows:[5]

1.	 Correlation of ASC-US cases with high-risk HPV 
positivity rates; should be in the range of 40–60%, 
or in essence that ASC-US is a 50–50 proposition 
between SIL (usually LSIL) and cellular changes 
unrelated to HPV;

2.	 Correlation of ASC cases with results of 
colposcopically directed biopsy;

3.	 Review of ASC cases by a second cytopathologist.
4.	 Calculation of ASC/SIL ratio
5.	 Atypical squamous cell rate; refers to ASCUS 

and ASCH categories divided by number of all 
gynaecologic cytology cases.[6]

However, calculation of ASC/SIL ratio is a simplest 
measure for assessing the quality of reports by pathologists 
and as well as laboratory.

In our study a total of 436 cases were studied retrospectively, 
out of which 226 cases belonged to ASC component and 
210 cases belonged to SIL component. We obtained a ratio 
of 1.1:1 which is below the upper bench mark of 3:1.

Studies done by various authors with reference to ASC/
SIL ratio as a quality control indicator have been tabulated 
below (Table 3).

Our study showed concordance results with 
Davey D D et al.[9] who obtained a ratio of 1.3.

A study conducted by Juskevicius et al.[8]showed that by 
providing ASC/SIL ratio of individual cytopathologists 
(CPs) in a confidential communication was a useful quality 

control measure as it helps in analysing their performance. 
The frequency of ASCUS interpretation in a general 
population should not be greater than 5% to avoid the 
misuse of the term. As ASC/SIL ratio are less dependent 
on patient population, they increase with more number of 
high risk patients in a laboratory.[16]

Although ASC/SIL ratio is a measure of a cytopathologist’s 
uncertainty, is certainly not a measure of cytopathologists 
diagnostic accuracy.[8]Overall performance evaluation 
stake not just ASC/SIL ratio but also other parameters such 
as biopsy and HPV correlation data.[8]As monitoring the 
ASC/SIL ratio is a useful quality control measure, allows 
individual CPs to assess their ratio as well as the laboratory 
as a whole and against the 3:1 benchmark. Bethesda 
system suggests that the ratio should be less than 3 and the 
lower ratios are more desirable as low ratio decreases the 
uncertainty produced by laboratory and may help to reduce 
the percentage of women with negative biopsy results.[12]

A study conducted by Renshawet al. in his study concludes 
as follows: “A laboratory depends on its cytotechnologists 
to maintain adequate sensitivity and on its cytopathologists 
to maintain adequate specificity”.[16]

Conclusion
ASC/SIL ratio serves as a good surrogate marker for 
screening the sensitivity of cytopathologists. Confidential 
feedback of ASC/SIL ratio of individual cytopathologists 
helps in diminution of their ratio if it exceeds the upper 
bench mark. For cytopathologistswhose ratio correlates 
with the established bench mark, acts as a positive 
reinforcement and helps to maintain a stable ratio.
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