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INTRODUCTION 

Cervical cancer is the fourth most frequent cancer 

globally in women with an estimated 570,000 new cases 

and 311,000 deaths in 2018 representing 6.6% of all 

female cancers.1 The vast majority, around 85% of 

cervical cancer cases and 87% of cervical cancer deaths 

occur in the less developed regions because of poor 

access to screening and treatment services.2 India alone 

accounts for one-quarter of the worldwide burden of 

cervical cancer.3  In India, 122,844 women are diagnosed 

with cervical cancer and 67,477 die from the disease 

every year.4 There were estimated 132,314 new cases and 

73,337 deaths in the year 2015.5 It is estimated that 

cervical cancer occur in approximately 1 in 53 Indian 
women as compared with 1 in 100 women in more 

developed regions of the world.  

World Health organization considers cervical cancer as a 

preventable disease. This is because it can be diagnosed 
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in its long precancerous phase. As it is a preventable 

condition and almost curable when diagnosed early, 

considerable efforts have been given to detect and treat it 

in its pre-invasive stage all over the world.6 With pap-

smear usage clinically, deaths caused by cervical cancer 
have decreased dramatically (70% per year). Although 

Pap-smear test has 6%-50% false negative rates, this is 

still the most effective method for screening of pre-

cancerous lesions. Colposcopic examination is used for 

clarifying cytological diagnosis, to determine the lesion’s 

place and size and biopsy of suspicious lesion to confirm 

the diagnosis. Unhealthy cervix is a group of cervical 

lesions, which include chronic cervicitis, cervical 

erosions, lacerations, polyps and leukoplakia. These 

lesions can harbour premalignant lesions even when Pap 

smear is negative. Under cervical screening programme, 

women with moderate or severe dyskaryosis or with 
persistent mild dyskaryosis of borderline change are 

referred for colposcopic examination of the cervix. Hence 

colposcopy might be of more use in detecting the 

premalignant lesions in these cases, than Pap smear 

alone. Our aim is to correlate cytology, colposcopy and 

histopathology for diagnosis of cervical lesions.  

METHODS 

From June 2018 to April 2019, study population 

comprised of 208 women, enrolled from Gynaecology 

OPD in Santosh Medical College irrespective of their 

chief complaints. 

Inclusion criteria  

• The women between 19 years to 80 years were 

included, who presented to Gynaecology OPD 

• Irrespective of their chief complaint. 

Exclusion criteria 

• Women with pregnancy 

• Those who were already diagnosed or treated with 

CIN 

• Cervical cancer or cervical HPV infection were 

excluded from the study.  

The detailed history was elicited from each case with 

respect to high risk factors for cervical cancer. This was 

followed by meticulous general and systematic 

examination including gynaecological examination. Care 

was taken to perform per speculum examination and take 
PAP-Test before bi-manual examination. It was ensured 

that the PAP-test was not performed if patient gave 

history of taking vaginal medication within seven days 

.PAP smear was taken for all the patients with unhealthy 

cervices using Ayres spatula after exposing cervix with 

Cusco’s speculum. Samples smeared on two glass slides 

were sent in Coplin’s jar containing fixative (95% ethyl 

alcohol or equal parts of 95% ethyl alcohol and ether) to 

pathology department. The cytological interpretation of 

the smears was made according to the Bethesda system.  

All these patients were a subjected to colposcopy without 

waiting for PAPS report. Digital colposcope model 

COLpro222DX was used for colposcopy. The 

colposcopic findings were classified as per International 

fedration of cervical pathology and colposcopy (IFCPC). 
All abnormal colposcopic lesions were biopsied using 

Tischler’s punch biopsy forceps. Biopsy was sent to 

histopathology department in 10% formalin solution. 

Histopathological diagnosis was considered as “gold 

standard” for the final evaluation of PAP-Smear and 

colposcopic findings.  

Statistical analysis 

Statistical evaluation was done performed using chi-

square test and Mcnemar’s paired proportion test.  

RESULTS 

Out of 208 non pregnant women selected randomly from 

Gynaecology OPD in a tertiary centre irrespective of their 
chief complaint, Pap smear and colposcopy was done for 

all. 90 women with abnormal colposcopic findings were 

subjected to biopsy. Histopathological findings are shown 

in Table 1. Out of 90 cases, 54 (60%) were inflammatory, 

21 showed koilocytosis suggestive of HPV, 3 cases each 

of CIN1 and CIN3, 1 case of CIN2 and 8 cases were 

diagnosed to have CA. All patients with inflammation 

were grouped as negative lesions while patient with 

koilocytosis, CIN 1, CIN 2, CIN 3 and CA were grouped 

as positive lesions for statistical evaluation. 

Table 1: Histopathological diagnosis in study group. 

Histopathology  N= 90        %  

Inflammation  54              60  

Koilocytosis (HPV)  21             23.33  

CIN 1  3                3.33  

CIN 2  1                  1.11  

CIN 3  3                   3.33  

Carcinoma  8                  8.90 

Table 2 shows a correlation of age with histopathology of 

biopsies taken. Majority of women in study group were 

between 30-39 years (42.8%) followed by 40-49 years 

(24%) and 20-29 years (16.8%). From Table 2, it is 

evident that cervicitis was the most common lesion 

amongst the patients of age group 30-39 years (40.7%). 

HPV infection was more prevalent in age group 40-49 

years. CIN was more commonly present in age group 30-

39 years. CA was present more in age group 50-59 years 

and above 60 years. 

As shown in Table 3, only 9.1% had normal looking 

cervix, 37.5% had an unhealthy cervix suspicious of 

malignancy and rest 53.4% had a hypertrophied cervix, 

cervical erosion or cervicitis. The association of positive 

group of lesion (HPV, CIN 1, CIN 2, CIN 3, CA) with 
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unhealthy cervix  was found to be significant (z-statistics 

=33.29, p <0.0001). 

Table 4 shows the results of PAP-smear in all 208 

women. Out of 208 PAP Smears 12 (5.8%) were 

inadequate for opinion and was included in negative 
group for evaluation. Majority were inflammation 

(NILM) comprising of 173 (83.2%) of cases. ASCUS 

was found in 9 out of 208 (4.3%) of women. Only 5 cases 

of LSIL (2.4%), 3 cases of HSIL (1.4%) and 6 cases of 

CA (2.9%) were diagnosed on cytology. 

 

Table 2: Correlation of age distribution with histopathological lesions. 

Age 

group 

(years) 

Histopathology 

Total (%) 

N=208 

Biopsied 

N=90 

Negative group Positive group 

Inflammation 

N=54 

HPV 

N=21 

CIN 1 

N=3 

CIN 2 

N=1 

CIN 3 

N=3 

Cancer 

N=8 

<20 1 (0.48%) - - - - - -- - 

20-29 35 (16.8%) 16 (17.8%) 11 4 1 - - - 

30-39 89 (42.8%) 36 (40%) 22 6 1 1 3 3 

40-49 50 (24%) 19 (21.1%) 10 9 - - - - 

50-59 22 (10.6%) 12 (13.3%) 7 2 1 - - 2 

>60 11 (5.2%) 7 (7.8%) 4 - - - - 3 

Table 3: Correlation of gross appearance of cervix with histopathology. 

Gross appearance 

of cervix 

Total cases 

N=208 

Total Biopsied 

N=90 (%) 

Histopathology 

Negative group Positive group 

INFL 

N=54 

HPV 

N=21 

CIN 1 

N=3 

CIN2 

N=1 

CIN3 

N=3 

CA 

N=8 

Normal 19 (9.1%) 3 (3.3%) 2 1 - - - - 

Cervicitis 35 (16.8%) 7 (7.8%) 3 3 1 - - - 

Erosion 31 (14.9%) 12 (13.3%) 9 3 - - - - 

Hypertrophied 45 (21.6%) 21 (23.3%) 14 6 1 - - - 

Unhealthy 78 (37.5%) 47 (52.2%) 26 8 1 1 3 8 

 

Table 4: Pap smear results. 

PAP smear findings No. (N=208) % 

Unsatisfactory 12 5.8 

NILM 173 83.2 

ASCUS 9 4.3 

LSIL 5 2.4 

HSIL 3 1.4 

CA 6 2.9 

Inflammation NILM), unsatisfactory lesions and ASCUS 
were considered as negative group, while LSIL, HSIL 

and CA were considered as positive group of lesions for 

statistical evaluation. 

Table 5 describes the correlation of cytology with 

histopathology Out of 173 inflammatory smears on 

cytology, only 65 were biopsied. Out of these 47 (72%) 

smears were confirmed to be inflammatory, 15 (23%) 

showed HPV infection; only 2 (3%) cases were 

diagnosed as CIN 1 and 1 (2%) case was found to be CA 

on histopathology which was missed on cytology. 

The test parameters as calculated on total biopsied cases 

revealed that PAP smear has a sensitivity of 33.33%, 

specificity of 92.59%, accuracy of 68.89%, positive 

predictive value of 75% and negative predictive value of 

67.57% 

Table 6 shows correlation of colposcopic impression with 

histopathology. It is evident from Table 6 that out of 208 

cases who were subjected for colposcopy without waiting 

for PAP-Smear report, 25 (12%) cases were reported to 
have normal colposcopic appearance, out of which only 

three were biopsied which were found to be 

inflammatory. 137 (65.9%) cases diagnosed as 

Inflammation on colposcopy. Out of these 137 cases only 

60 cases were biopsied which confirmed 40 cases as 

inflammation, 17 as HPV and 3 cases as CIN1. 

Out of 28 (13.5%) cases diagnosed as Ectropion on 

colposcopy, 10 cases were biopsied which showed 8 

cases of inflammation, 1 case of HPV and 1 case of 

CIN3. Out of 3 cases diagnosed as CIN1 on colposcopy, 

2 were biopsied which confirmed one case to be CIN1, 
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but other case was found to be inflammation. Out of 3 

cases diagnosed asCIN2, all were biopsied; 2 were found 

to have CIN3, while other was confirmed to be HPV. Out 

of 4 cases of CIN 3 on colposcopy 2 were confimed as 

CA,1 case as CIN2 and 1 case was found to be 

inflammatory. 8 cases diagnosed as CA on colposcopy, 6 

cases were confirmed as CA, 1 case as CIN2 and 1 case 

was found to have inflammation only. 

 

Table 5: Correlaton of cytology with histopathology. 

PAP findings 
Total biopsied 

N=90 (%) 

Histopathology 

Negative group Positive group 

INFL 

N=54 

HPV 

N=21 

CIN 1 

N=3 

CIN 2 

N=1 

CIN3 

N=3 

CA 

N=8 

Unsatisfactory 7 (7.8) 3 2 - - - 2 

NILM 65 (72.2) 47    15 2 - - 1 

ASCUS 2 (2.2) - 2 - - -  

LSIL 4 (4.4) 1 2 - - 1 - 

HSIL 6 (3.3) 2 - 1 - 2 - 

CA 6 (6.7) 1 - - 1 - 5 

Table 6: Correlation of colposcopic findings with histopathology. 

 

Colposcopic 

impression 

 

Total cases 

N=208 (%) 

Total cases 

biopsied 

N=90 (%) 

Histopathology 

Negative group Positive group 

INFL 

N=54 

HPV 

N=21 

CIN 1 

N=3 

CIN 2 

N=1 

CIN 3 

N=3 

CA 

N=8 

Normal 25 (12) 3 (3.3) 3 - - - - - 

INFL 137 (65.9) 60 (66.7) 40 17 3 - - - 

Ectropion 28 (13.5) 10 (11.1) 8 1 - - 1 - 

CIN1 3 (1.4) 2 (2.2) 1 1 - - - - 

CIN2 3 (1.4) 3 (3.3) - 1 - - 2 - 

CIN3 4 (1.9) 4 (4.4) 1 - - 1 - 2 

CA 8 (3.9) 8 (8.9) 1 1 - - - 6 

 

Test parameters calculated on total biopsied cases 

revealed that colposcopy has sensitivity of 73.33%, 

specificity of 92%, PPV of 64.7%, NPV of 94.52% and 

accuracy of 88.89%. 

DISCUSSION 

Since 1943, Pap smear cytology has been used for the 

screening of cervical cancer.7 However, the best method 

for cervical cancer screening still remains unclear. 

Literature recommends different methods ranging from 

simple cytology, colposcopy, and human papilloma virus  

deoxyribonucleic acid (HPV DNA) testing or even repeat 
cytology cytological screening is not specificity sufficient 

to successfully identify the women with due to various 

well recognised inherent limitations of cervical cytology, 

a percentage of high-grade lesions are missed on Pap 

smear.7-11 Studies suggest a wide variation of sensitivity 

of Pap smear ranging from as low as 30%  to 70%.12  A 

prospective analytical study conducted in India in 2008 

also showed lack of agreement of cytology with 

histopathology and the study concluded that even the 

patients with persistent inflammatory Pap smear can 

harbour a high proportion of CIN.13 In our study Pap- 

smear has sensitivity of 33.33%, specificity of 92.59%, 

positive predictive value of 75% and negative predictive 

value of 67.57%. Out of 65 non inflammatory smears, 

one case of CA and 2 cases of CIN were missed on PAP-

Smear. 15 cases of NILM on PAP-Smear were found to 

have koilocytic changes (HPV) on histopathology.  The 
accuracy of PAP Smear in our study was 68.89% which 

is comparable to the findings in various studies, 76% by 

Chaudhary et al, 73.2% by Jain et al, 74.5% by Naik et 

al.14-16 However, Mallur et al and Ashmita et al concluded 

the accuracy of PAP smear to be 40% and 33.96%.17,18 

Colposcopy is more than a simple intermediate link 

between cytologic screening and histologic diagnosis. In 

the presence of an abnormal cytological smear, a tissue 

diagnosis is essential before proceeding with definitive 

treatment. The most common indication for colposcopic 

investigation of cervix is abnormal cytological smears 
followed by clinical suspected cervical lesions. In our 

study colposcopy has sensitivity of 73.33% which is 

much higher than the sensitivity of Pap smear i.e. 

33.33%. Specificity of colposcopy was 92% which was 
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comparable to that of Pap smear. Colposcopy has PPV of 

64.7% and NPV of 94.52% for the diagnosis of cervical 

lesions. Accuracy of colposcopy was found to be 88.89% 

which corresponds to the findings of other studies, 

86.54% by Ashmita et al, 80% by Mallur et al, 80.50% 
by Chaudhary et al and 98.3% by Boicea et al.14,17-19 

Expertise and experience is necessary for proper 

interpretation of colposcopy. Histopathology is 

considered as gold standard in our study. Sensitivity and 

specificity of Pap smear and colposcopy is compared to 

the colposcopic directed biopsy positive cases. It is 

evident that colposcopy had higher sensitivity and 

specificity as compared to cytology. Also positive 

predictive value is high for colposcopy as compared to 

cytology. Hence colposcopy is more useful in detecting 

premalignant and malignant lesions of the cervix. 

Colposcopy and cytology used together in patients of 
cervical lesions have a relatively higher chance of 

detecting squamous intraepithelial lesions/malignancy as 

compared to either procedure when performed alone.20 

Also colposcopic directed biopsy is much more reliable 

in picking up true positive cases as compared to biopsy 

through visual inspection procedures. 

CONCLUSION 

In our study, colposcopy produced higher levels of 

accuracy, sensitivity and negative predictive value than 

Pap smear in diagnosing cervical lesions. Since cervical 

cancer is the most common gynaecological cancer in 
developing countries like India and the accuracy of the 

Pap smear is low, hence it may be better to utilise both 

tests as they complement each other in screening of 

premalignant lesions of cervix. The results from the 

current study conclude that it is better to perform 

combination screening tests as part of routine screening 

for cervical cancer rather than PAP-smear alone in order 

to detect maximum number of lesions. 
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