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ABSTRACT: Cervical cancer was the second most frequent cancer worldwide. 

AIMS OF THE STUDY: This study was carried out to study the correlation of pap smear, colposcopy 

and histopathology in women with unhealthy cervices. This prospective analytical study was carried 

out in department of obstetrics and gynecology in a tertiary care hospital. 

MATERIAL & METHODS: This was a prospective clinical study conducted in 100 women who 

fulfilled the selection criteria. Among women attending the OPD who fulfilled the selection criteria 

were randomly selected. 100 women were randomly selected from patients’ attending the 

gynaecology OP. Pap smear, colposcopy and biopsy were done for all the cases after proper 

counseling. The result were tabulated and analysed. 

RESULTS: Majority 70.5% of CIN occurred in the age group of 30-49years, 41.1% with CIN were 

para 2, 35.2% with CIN were para 3 and 17.6% were greater than para 4 showing high incidence of 

CIN in multiparity. 

The incidence of CIN was found to be high among the lower income group 88.2%. 

KEY WORDS: CANCER CERVIX, COLPOSCOPY, CIN (cervical intraepithelial neoplasia) 

 

INTRODUCTION: Carcinoma of the cervix is the most frequent of all the genital tract cancers. It is a 

very common for the gynaecologists who work in tertiary care institutes in the developing countries 

to get referrals from practitioners and peripheral health centres for patients with a clinical diagnosis 

of an “unhealthy cervix”. 

Unhealthy cervix is a group of cervical lesions, mostly chronic, which include chronic 

cervicitis, cervical erosions, lacerations, polyps and leukoplakia. These lesions can harbour 

premalignant lesions even when pap smear is negative. Hence colposcopy might be of more use in 

detecting the premalignant lesions in these cases than just with pap smear alone.  
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AIM OF THE STUDY: This study was carried out to study the correlation of pap smear, colposcopy 

and histopathology in women with unhealthy cervices. 

This prospective analytical study was carried out in department of obstetrics and gynecology 

in a tertiary care hospital. 

 

MATERIALS AND METHODS: Hundred women were selected at random for initial recruitment 

whose cervices were unhealthy. The inclusion criteria were all married women in the age group of 

20-60 years with unhealthy cervix. 

The exclusion criteria were all unmarried women in the age group of 20-60 years and 

normally looking cervix in women in the age group of 20-60 years. 

All pertinent questions related to age, parity, age at marriage, age at first child birth, smoking, 

contraceptive use, symptoms were asked. 

Women were kept in dorsal position, cervix was exposed with Cusco’s speculum, excess 

mucus was wiped with cotton soaked in saline and pap smear was taken for all women with 

unhealthy cervix, reporting of pap smear was done by Bethesda system. Later 5% acetic acid was 

applied to cervix and colposcopic evaluation was done. Colposcopy directed biopsy was taken from 

the abnormal areas. 

 

RESULTS:  

Common symptoms of women 

Complaints Total Cases, N=100 CIN Cases  

N=17 % 

White discharge  56 12 21.4 

Post Coital Bleeding 7 2 28.5 

Intermenstrual bleeding 11 1 9.09 

Post Menopausal Bleeding 5 2 40 

Loss of weight 5 - 

Others 16  

Total 100 17 

 

Pap smear findings 

FINDINGS TOTAL CASE,  N=100 

Normal 

Inflammatory 

atypia 

Mild dysplasia 

Moderate 

dysplasia 

Severe dysplasia 

Invasive cancer 

5 

80 

10 

3 

2 
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Clinical Appearance Of Cervix Total Cases CIN Cases 

N=17 % 

Atrophy 

Congestion 

Erosion cervix 

Hypertrophy + congestion 

Hypertrophy + erosion 

polyps 

2 

16 

59 

6 

12 

5 

- - 

2 16.9 

10 12.5 

2 33.4 

3 25 

- 

Total 100 17 

 

 

Colposcopic features 

Appearance No of cases 

Normal 

Erosion cervix 

Inflammatory changes 

Polyps 

Leukoplakia 

AW areas 

Punctuate pattern 

Mosaic pattern 

Atypical vessels 

Unsatisfactory 

Total 

3 

31 

15 

5 

2 

17 

8 

4 

- 

14 

100 

 

 

Acetic acid application 

AW (aceto-white) area 

within TZ 

(transformation zone) 

Total cases CIN 

Cases % 

Flat AW areas with sharp 

margins 

17 6 35.2 

 

Dense opaque AW areas 

with sharp margins with 

punctuate/mosaic pattern 

12 11 91.6 

Total 29 17 
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HPE findings 

HPE No. of Cases 

 N=100 

Chronic cervicitis 

Chronic cervicitis + erosion 

Erosion cervix 

Epithelial hyperplasia 

Poly(benign) 

Mild dysplasia 

Moderate dysplasia 

Severe dysplasia 

46 

28 

2 

2 

5 

8 

5 

4 

 

Correlation of pap smear and colposcopy directed biopsy 

Test True 

positiv

e 

False 

positiv

e 

True 

negativ

e 

False 

negativ

e 

sensitivit

y 

specificit

y 

PPV NPV 

PAP SMEAR 5 10 73 12 29.4 87.9 33.3 85 

COLPOSCOPY 14 15 68 13 82 81 48.2 96 

 

RESULTS: This study was a prospective study conducted in the dept. of obstetrics and gynaecology 

in 100 women who fulfilled the inclusion criteria.100 women were randomly selected from patients 

attending the gynaecology OPD, colposcopy, pap smear and biopsy were done for all the cases after 

proper counseling. The result were tabulated and analysed. To summarise- 

 Majority 70.5% i.e (12/17) of CIN occurred in the age group of 30-49years 

 41.1% (7/17) with CIN were para2,35.2%(6/17) with CIN were para 3 and 17.6%(3/17) 

were greater than para 4 showing high incidence of CIN in multiparity 

 The incidence of CIN was found to be high among the lower income group 88.2% i.e (15/17) 

 65% (11/17) of women with CIN were found to be illiterate. 

 41.1% (7/17) of women were married for 11-20 years and 30%(5/17) of women married 

for more than 20years had CIN 

 Among the 9 women who took OCP, 12% (2/17) had CIN. Incidence of CIN in the 

permanently sterilized group 59%(10/17) and among IUCD user was 5.9%(1/17) 

 Among women who were diagnosed to have CIN 70.5% (12/17) complained of excessive 

vaginal discharge 11.7% (2/17) of women had post coital bleeding. 

 59% (10/17) women among the study group had erosion cervix on speculum examination. 

 Pap smear had sensitivity of 29% and specificity of 88% which was attributed to the high 

number of false negative smears  

 PPV & NPV of pap smear was 78%. 
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 Colposcopy showed a sensitivity of 82% and specificity of 81% 

 Sensitivity was more than pap smear but specificity was less than pap smear. 

 PPV &NPV of colposcopy were found to be 48% and 95% respectively. 

 Accuracy of colposcopy was found to be 82% which was comparatively more accurate than 

Pap smear (78%). This accuracy was high grade lesions than the low grade lesions. 

 

DISCUSSION: Cervical cancer was the second most frequent cancer worldwide, in women after 

breast carcinoma. However invasive cancer of the cervix was consider to be a preventable condition 

as it associated with a long pre invasive stage (CIN) making it amenable to screening and treatment. 

In the present study screening was done in 100 women with abnormal symptoms like 

excessive white discharge, post coital bleeding, post menopausal bleeding, etc. Women with 

unhealthy cervix and women with dysplastic smears with colposcopy and its result were correlated 

with pap smear and biopsy to determine the sensitivity & specificity of these methods in detecting 

CIN. Regarding age distribution, high incidence of CIN was fond among the age group of 30 – 49 yrs 

with mean age 41 years which was seen 19% of cases. Kushtagi and Fernands in their study showed 

the prevalence of CIN was higher in women over 30 yrs. Vaidya A1 showed in his study that CIN was 

more prevalent in the age group of >35 years. Shalini et al2 showed the mean age patients with 

cancer cervix was 35 vs 32 in patients with benign pathology in cervix. 

Regarding party, our study showed, increased incidence of CIN among multiparous women. 

20.5 % were para 2, 15.7% were para 3 and 15 % were para 4 or more. 

Similar study by Shalini et al2 showed the mean parity was 4.2, in patients with invasive 

cancer Kushtagi and Fernandez showed the prevalence of CIN was significantly higher in parity of 

more than 2.Vaidya1 showed more positive cases of CIN were found with parity more than 4.This 

might be attributed to hormonal and nutritional changes that occur in pregnancy, immune 

suppression during pregnancy, and cervical trauma during vaginal delivery (Becker et al and 

Adadevoh et al )3 

 Socio economic status had always been playing an epidemiological role in genesis of 

dysplasia. In our study, the incidence of CIN was found to be higher among the low income group 

(19.5%) Vaidya1 had showed that low socioeconomic status had a definite role on the development 

of dyskaryosis. 

 In his study 80% of CIN l and 50% of CIN Il were from the low income group. Poor personal hygiene 

poor living conditions, unstable marriages and early age at first intercourse are factors associated 

with both low socio economic conditions and cervical cancer. 

 Regarding the literacy CIN was more prevalent among the illiterates. In our study, 61% (11 

out of 32) of CIN was found among the illiterates. This was attributed to lack of awareness of 

symptoms and failure to seek medical care. 

 Duration of marriage and duration of exposure to sexual intercourse had a distinct role in 

genesis of cervical dysplasia. In our study, the incidence of CIN was 22% in women who were 

married for 11-20 yrs and 25% among women who were married for >20 years. Kushtagi et al had 

demonstrated the severity or underlying CIN increased with increase in the duration of marital life 

and hence the increase in the duration of sexual intercourse. 

 Increasing number of sexual partners had the effect on increasing the risk of developing CIN 

and invasive disease. Sex with high risk males was also another risk factor for the development of 
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CIN. The relationship between oral contraceptives & development of CIN had been investigated by 

IARC-international agency for Research in Cancer and they concluded that the use of OCP increased 

the risk of CIN upto 4 fold after 5 or more years among the HPV DNA Positive women. In our study 

we found that none of the women who practices barrier contraception had CIN. Among the 9% of 

OCP users, almost 11% (2/9) showed features of CIN. Out of 17% of IUCD user, the incidence of CIN 

was 5% (1/7). Out of 39% of women who had undergone sterilization permanently the incidence of 

CIN was 59% (10/39) 

Prospective studies by Stern et al4 in Los Angeles suggested an increased risk of progression 

of cervical dysplasia among the users of hormonal contraceptive. Vaidya et al1 in their study showed 

40% of risk of CIN 1 in women who had depot Provera injection. According to Duggan5OCP produced 

progression to CIN by regulating oncogenic sequence of HPV. 

Among the complaints, majority of women (56%) complained of excessive white discharge per 

vaginum. Among them CIN was found in 21.4% (12/56) Excessive vaginal discharge playing a role in 

contributing to development of CIN was also proved to be a risk factor in the study conducted by 

Vaidya et al1.In their study, 24% had vaginal discharge.  

 Post coital bleeding was found in 7% (7/100) of cases. Among them CIN was found in 28.6% 

(2/7) Shalini R Amita s2, in their study showed the relationship of post coital bleeding and CIN. In 

their study, among the women who had post coital bleeding, 85.5 % had benign findings, 5.6% had 

HPV and CIN 1, 3.6 had CIN 2 and 3 and 55% had invasive cancer. There was no correlation between 

the duration of bleeding and pathology. Among those with intermenstrual bleeding, 9.09 % (1 out of 

11) had CIN. Among those with post menopausal bleeding 40% (2/5) had CIN. 

 Regarding the clinical appearances of cervix, the most common finding was erosion cervix 

where the squamous epithelium of ectocervix was replaced by the columnar epithelium of 

endocervix. Erosion was seen in 59% (59/100), rest of patients showed congestion in 16% 

Hypertrophy with congestion seen in 6% Hypertrophy with erosion was seen in 12% and polyp was 

found in 5% of cases. 

 CIN was found in 16.9% (2/16) in women who showed congestion, 12.5% (10/59) in women 

who showed erosion and 33.3% in women with hypertrophy with congestion & 25 % in women with 

hypertrophy + erosion. 5% acetic acid application produces suspicious areas in 29% (29/100) cases. 

Among them, AW areas without any vascular pattern were found in 17.5%, punctate pattern was 

seen in 4% and 2% showed mosaic pattern. 

Among those with AW areas 35.2% (6/17) were found to be CIN positive. Among those with 

dense opaque AW areas, 91% (11/12) had CIN. Londhe M, Seshadri6 in their study showed VIAM 

had a sensitivity of 72.4% and a specificity of 54% and a false negative rate of 15.2%. 

 Lugo's iodine application produced iodine positivity in 24 %. Among them none had CIN. CIN 

was found in29.4 % (5/17) in partial iodine positivity and 70.5% (12/17) in iodine negativity. 

Pap smear was taken for all cases. It showed mild dysplasia in 10% moderate dysplasia in 3% and 

severe dysplasia in 29.4%. Pap smear correctly estimated CIN in 78% and underestimated in 10% 

and overestimated in 12% (false positivity) 

 Sensitivity of Pap smear was found to be very low- 29% compared to its specificity which 

was 88%. This was attribution to the high number of false negative smears. 
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Sensitivity and specificity of pap smear by various authors 

 

Serial No Authors Sensitivity Specificity 

1 Londhe M, George s, Seshadri I6 13.2% 96.3% 

2 Shalini R, Amit S, Neera M.A2 56% 90% 

3 Basu P.S and Sankarnarayanan6 29.5% 92.3% 

4 Pete I, Toth V, Bosze P7 47% 77% 

5 Sukhpreeth Singh8 20% 91.25% 

6 Present Study 29.4% 87.9% 

 

This data suggested that with colposcopy as a screening tool, the rate of false negative 

cytology could be significantly reduced. Colposcopy enhanced cervical screening particularly in 

women with otherwise negative smears. 

Correlation between cytology and HPE was poor as far as mild dysplasias were concerned. 

But the correlation was good for moderate and severe dysplastic lesions. 

Correlation between colposcopic findings and biopsy showed a good correlation for higher 

grade lesions (CIN Il and CIN III). Sensitivity was found to be 83% and specificity was 81%. This 

showed a high sensitivity and a low specificity when compared to Pap smear. Low specificity when 

compared to Pap smear was due to the high incidence of unsuspected AW epithelium which might 

be due to inflammation, immature metaplasia, and latent HPV infections. Out of 17 cases which 

showed AW areas without vascular pattern only 5 were confirmed by biopsy. 

 

Sensitivity and specificity of pap smear by various authors  

Sl No Authors Sensitivity Specificity 

1 Pete I, Toth V, Bosze P7 87% 15% 

2 Olaniyan B Mete Analysis1 87 – 99% 26 – 87% 

3 Massad LS Collins Y C9 89% 52% 

4 Kier Kegaard et al 67% - 

5 Sukhpreeth Singh et al8 95% 63.5 % 

6 Present Study 82% 81% 

 

Colposcopy and biopsy were positive in 14 out of 17 (82.4%) cases while pap smear and 

biopsy were positive in only 5 out of 17 (29.4%) cases. This indicated the usefulness of colposcopy in 

diagnosing lesions missed by pap smear. 

Olaniyan et al1 did a meta analysis of eight longitudinal studies and compared the correlation 

of colposcopy impression with biopsy results. 
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 Colposcopy accuracy was found to be 89% which agreed exactly with histology in 61 % of 

cases. In the present study, the accuracy of colposcopy impression was found to be 82%, Massad et 

al9reported an accuracy of 80%. 

 

Sensitivity and specificity of pap smear by various authors 

 

SL NO AUTHOR SPECIFICTY 

1 Olaniyan1 89% 

2 Massad LS Collins Y C9 80% 

3 Present Study 82% 

The main reason for false negativity of cytology was due to sampling errors, samples being 

inadequate and suboptimal for interpretation 10 

 

Advantages and disadvantages of pap smear 

ADVANTAGES: 

1. Ideal for mass screening 

2. Economical 

3. Specimen can be obtained by non medical staff 

4. Detects adenocarcinoma 

5. Detects lesion in endocervical canal 

 

DISADVANTAGES: 

1. Pap smear has low sensitivity 

2. Value of single smear is limited 

3. It cannot localize the lesion 

 

COLPOSCOPY 

ADVANTAGES: 

1. Localise lesion 

2. Evaluate extent of lesion 

3. Differentiated between inflammatory atypia and neoplasm 

4. Differentiated between invasive and non invasive lesion of cervix 

5. Enables follow up 

 

DISADVANTAGES: 

1. Inadequate for detection of endocervical lesions and need endocervical curettage. 

2. Needs more experience and training. 

3. More Costly. 
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