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INTRODUCTION
Cancer is one of the leading causes of adult deaths worldwide. Every 
year about 14 million new cancer cases are detected and 8 million 

1people die of cancer.  Cervical cancer is the fourth most frequent 
cancer in women with an estimated incidence of 0.5 million new cases 

2every year representing 6.6% of all female cancers.  Carcinoma Cervix 
is the most common cause of malignancy-related deaths among 

3women in developing countries.  Mortality due to cervical cancer is 
also an indicator of health inequalities, as 86% of all deaths due to 

4cervical cancer are in developing, low- and middle-income countries.  
In contrast to the developed countries, cervical cancer is a public health 
problem in developing countries like India, so much so that India alone 
accounts for one-quarter of the worldwide burden of cervical cancers 
cases. 

Women with invasive cervical cancer often present with one or more of 
the following symptoms: excessive white discharge, foul smelling 
vaginal discharge, burning micturition, urinary frequency and 
urgency, lower abdominal pain, backache, heavy menstrual bleeding, 

5intermenstrual bleeding, and postcoital bleeding.  Hence, these high-
risk patients should be screened for premalignant lesions of cervix. 

Visual Inspection with acetic acid (VIA) is a visual examination of the 
uterine cervix after application of 3–5% acetic acid. If the cervical 
epithelium contains an abnormal load of cellular proteins, the acetic 
acid coagulates the proteins conferring an opaque and white aspect to 
the concerned area. A precancerous lesion has higher protein content 
when compared to the normal epithelium. As a consequence, it 

6becomes white (acetowhite) and is considered to be “VIA positive.”  

Cervical cytology is a method developed by Dr. George Papanicolaou 
for screening for cancerous or precancerous changes of the cervix. It is 
performed by scraping cells from the cervix and xing them on a glass 
slide. It is also known as conventional cytology. It is a simple 

7outpatient procedure and is routinely available.  

Colposcopy is the examination of vagina and cervix using a lighted 
magnifying instrument called a colposcope. Here, with application of 
3–5% acetic acid and Lugol's iodine. Abnormal lesions are identied, 
diagnosis can be made for premalignant lesions and direct guided 
biopsy can be taken as well. Ultimately, the diagnosis of pre-invasive 

8and invasive cancer is made by histopathological examination.  

All these techniques have their own merits and demerits. The Pap test 
is the only test in our practice settings that has been used in widespread 
screening programs and has been conclusively shown to reduce the 

9incidence and mortality from the cervical cancer.  

The absence of trained personnel, including the failure to obtain an 
adequate smear by the clinician, and the incorrect interpretation of the 
smear by inexperienced person are the potential reasons for failure in 
cervical cancer screening. Their limited availability makes cytology-
based screening programme difcult to be implemented on large scale 

10basis.  

Whereas, VIA is easy to perform and can be interpreted even by 
paramedical staff, after providing sufcient training. The “see and 
treat” approach combines VIA with cryotherapy which helps to 
prevent losses due to follow-up and has been proved to reduce the 
incidence and mortality due to carcinoma cervix signicantly. 

In our study, we compared the efcacy of VIA and PAP smear as a 
screening method for diagnosis of premalignant lesions of cervix in 
high-risk patient, and the results are conrmed with the help of 
colposcopy examination and its histopathological correlation with 
guided biopsy. 

Aims and objectives 
To do a comparative analysis of VIA and Pap smear in relation to 
colposcopy for diagnosis of premalignant lesions of cervix. 

MATERIALS AND METHODS 
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ABSTRACT
Background: Carcinoma Cervix is one of the common malignant pathology causing considerable morbidity and mortality in women. One of the 
important aspects of management of carcinoma cervix is its early detection and appropriate management since delay in the diagnosis can have 
catastrophic consequences. Unfortunately in developing countries in many cases, diagnosis is delayed due to non-availability of facilities at rural 
areas. To overcome this screening methods such as Visual Inspection with Acetic Acid (VIA) and PAP smear can be done in high-risk patients and in 
selected cases cervical biopsy can be done.  (1) To compare VIA and PAP smear in relation to colposcopy as a screening Aims and Objectives: 
method for premalignant lesions of cervix. (2) To study the efcacy of VIA as a primary screening test for detection of premalignant lesions of 
cervical cancer. Materials and Methods: This was a prospective analytical study in which 100 women with unhealthy cervix attending obstetrics 
and gynecology outpatient department who were willing to participate and gave written informed consent were enrolled in the study on the basis of 
a predened inclusion and exclusion criteria. VIA was done. Pap smear was taken and slides were stained with modied Papanicolaou staining 
method and examined under light microscope. we compared the efcacy of VIA and PAP smear as a screening method for diagnosis of 
premalignant lesions of cervix in high-risk patient, and the results were conrmed with the help of colposcopy examination and its 
histopathological correlation with guided biopsy. Mean age of the study population was found to be 40.94 years. When VIA, PAP Smear,  Results: 
and colposcopy were compared highest sensitivity was seen in VIA whereas colposcopy showed highest accuracy (82%). PAP was found to have a 
higher specicity (84.62%) as compared to VIA or colposcopy. Highest positive predictive value and negative predictive value was seen in PAP 
smear (78.95%) and colposcopy (86.96%).  VIA is an easy to perform and highly sensitive test for diagnosis of carcinoma cervix Conclusion:
however it has got a poor specicity. Colposcopy was found to be a better diagnostic test as it was both more sensitive as well as specic to diagnose 
premalignant lesions.
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This was a prospective analytical study in which 100 women with 
unhealthy cervix attending obstetrics and gynecology outpatient 
department, Darbhanga Medical College and Hospital, Laheriasarai, 
Bihar who were willing to participate and gave written informed 
consent were enrolled in the study on the basis of a predened 
inclusion and exclusion criteria. The study was carried out over a 
period of 18 months from June 2019 to December 2020. 

Cases mentioned in the age group specied as above, who attended 
gynecology outpatient department with complaints such as white 
discharge, pain in abdomen, backache, menstrual irregularities, 
postcoital bleeding, and postmenopausal bleeding were selected for 
the purpose of the study. Written and informed consent was taken from 
all the cases after detailed explanation of the procedure. A thorough 
history, including demographic data such as age, residential address, 
socioeconomic status, parity, age at marriage of the patient, was taken. 
Detailed history of the patient chief complaints, number of 
pregnancies, menstrual history with last menstrual period, signicant 
medical history and previous cytology reports if any was obtained. 
General, systemic and gynecological examination was done and 
information was lled in pretested pro forma. 

Pap smear was taken and prepared Pap smear slides were xed in 95% 
ethyl alcohol and ether and sent for staining and cytological 
examination by expert cytopathologist. Slides were stained with 
modied Papanicolaou staining method and examined under light 
microscope. Cytological interpretation of the smears was made 
according to the Bethesda system 2014.

Then patients were subjected for visual inspection of cervix with 5% 
acetic acid followed by examination with colposcopy. All patients 
enrolled in the study were subjected to cervical biopsy as a gold 
standard procedure for comparison of all the three screening tests. 

In colposcopy test positive patients, colposcopy directed biopsy was 
taken from signicant lesion area. In colposcopy negative patients, 
four-quadrant cervical biopsy was taken from signicant area. Biopsy 
specimen was received in 10% formalin xative. Histopathological 
slides were prepared and stained with hematoxylin and eosin stain and 
examined under light microscope by senior pathologist. Biopsy results 
were categorized as chronic cervicitis, cervical intraepithelial 
neoplasia (CIN) I, CIN II, CIN III, carcinoma in situ and squamous cell 
carcinoma according to the WHO. 

Patients were asked for follow-up after 10 days for Pap smear and 
histopathology report. All collected data was entered into Microsoft 
Excel. Results were compiled and analyzed. Sensitivity, specicity, 
positive predictive value (PPV), negative predictive value (NPV), and 
accuracy were calculated for VIA, Pap smear with colposcopy and also 
with histopathology as a gold standard. Chi-square test was applied to 
compare the diagnostic efcacy of the tests. 

Inclusion criteria 
1. Women in age group 21–65 years having postmenopausal bleeding, 
intermenstrual spotting, postcoital bleeding, early sexual exposure, 
women with clinically unhealthy cervix, persistent vaginal discharge, 
cervical erosion or ulceration, unexplained occasional foul-smelling 
discharge per vaginum, cervix bleed on touch, or hypertrophied cervix.

2. Patient who consented to be part of study. 

Exclusion criteria 
1. Those who refused consent.
2. Patient who had undergone recent endometrial curettage, 
hysterosalpingography, cervical biopsy or hysterectomy.
3. Pregnant or postpartum women
4. Patient having any history of treatment for either cervical dysplasia 
or vulval warts.
5. Immunocompromised patients.
6. Women with frank invasive cancer. 

RESULTS 
The analysis of the cases on the basis of age groups showed that the 
Maximum number of cases were found in the age group 31–40 years 
forming 38% total study population. Second commonest age group 
was 41–50 years which constituted 35% of total study population. 
Mean age of the study population was found to be 40.94 years. 

About 75% of the total study population was belonging to lower 
socioeconomic status of class IV and V of Kuppuswamy 
socioeconomic class. Maximum 42% of the cases were belonging to 
class V. A very few numbers of cases (0% in class I, 7% in class II) were 
from upper socioeconomic class. Maximum number of cases (42%) 
were married at the age between 18 and 25 years, followed by 34% 
cases married at the age of <18 years. Majority of the patients belonged 
to parity 3 or above (48%). Most common presenting symptom was 
white discharge per vaginum (38%) followed by intermenstrual 
bleeding in 18% of the study population.7% of the patients presented 
with the complaint of post coital bleeding and least i.e., 3% of the cases 
presented with foul smelling vaginal discharge (Table 1).

Table 1 : Socioeconomic status, age at marriage, parity and 
presenting complaints in cases

About 78% of the cases showed positive results on examination with 
VIA. 22% cases were negative on examination with VIA. 31% of the 
cases were normal on PAP smear evaluation and another 31% showed 
inammatory smear. 38% cases were having abnormal PAP smear, of 
which 20% cases were having report suggestive of LSIL, and 18% of 
the cases were having reports suggestive of HSIL. 46% of the cases 
showed normal results on colposcopic examination. 28% cases had 
CIN I lesion.15% of the cases were having CIN II lesion while 11% of 
the cases were having CIN III lesion on colposcopic examination. 48 
(48%) cases were having abnormal reports on cervical biopsy. 

About 28 (28%) cases were having report suggestive of CIN I; 12 
(12%) cases were having CIN II lesion and 7 (7%) cases were positive 
with CIN III lesion. 1 (1%) case was having squamous cell carcinoma 
in situ whereas 3 (3%) cases were having biopsy proven squamous cell 
carcinoma (Table 2).

Table 2 : Results of VIA, Pap smear, Colposcopy and cervical 
biopsy findings in studied cases
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Number of cases Percentage
Kuppuswamy's socioeconomic scale
Ÿ I
Ÿ II
Ÿ III
Ÿ IV
Ÿ V
Total

0
7
18
33
42
100

0
7
18
33
42
100

Age at marriage (years)
Ÿ 18 years
Ÿ 18-25 years
Ÿ >25 years
Total

42
48
10
100

42
48
10
100

Parity of the studied cases
Ÿ P1
Ÿ P2
Ÿ >P3
Total

14
38
48
100

14
38
48
100

Presenting complaints
Ÿ White discharge per vaginum
Ÿ Intermenstrual bleeding
Ÿ Pain in abdomen
Ÿ Post-menopausal bleeding
Ÿ Low back pain
Ÿ Post coital bleeding
Ÿ Foul smelling discharge per 

vaginum
Total

38
18
14
10
10
7

3
100

38
18
14
10
10
7

3
100

Number of cases Percentage
Visual inspection by acetic acid
Ÿ VIA Positive
Ÿ VIA Negative
Total

78
22
100

78
22
100

Pap smear
Ÿ Normal
Ÿ Inammatory
Ÿ ASCUS
Ÿ AGUS
Ÿ ASCUS-H
Ÿ LSIL
Ÿ HSIL
Total

31
31
0
0
0
20
18
100

31
31
0
0
0
20
18
100
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Of the 78 VIA positive cases, 42 cases (53.84%) were also positive for 
premalignant lesions on cervical biopsy. Out of the 22 VIA negative 
cases, 6 cases (27.27%) cases were positive on examination with 
cervical biopsy. PAP smear was found normal in 31 cases out of which 
7 (22.58%) cases were having premalignant lesion on cervical biopsy. 
Pap smear was showing inammatory result in 31 cases out of which 
11(35.48%) cases were having premalignant lesions of cervix in 
biopsy report smear results were abnormal (i.e., LSIL and HSIL) in 38 
cases out of which 30(78.95%) cases were having positive ndings on 
cervical biopsy. 8 (21.05%) abnormal pap reports were normal on 
cervical biopsy smear could diagnose only 30 cases (62.5%) which 
were true positive on cervical biopsy whereas Pap smear failed to 
diagnose 18 cases (37.5%) which were positive on cervical biopsy 
(Table 3).

Table 3 : Comparison of Biopsy, Pap smear, VIA and colposcopy

Colposcopy was normal in 46 cases, out of which 6 cases (13.04%) 
were having premalignant lesion on cervical biopsy. Colposcopy was 
abnormal in 54 cases out of which 42 cases (77.77%) were abnormal 
on cervical biopsy. Out of 54 abnormal cases on colposcopy, 12 cases 
(22.22%) were diagnosed normal on cervical biopsy. 

VIA was positive in 78 cases out of which 51 (65.38%) cases were 
diagnosed premalignant lesions on colposcopy. 

Colposcopy was abnormal in 54 cases out of which 51 (94.44%) cases 
were VIA positive whereas VIA failed to diagnose 3 (5.56%) cases 
which were premalignant on colposcopy. Pap smear was normal in 62 
cases out of which 22 (35.48%) cases showed premalignant lesions on 
colposcopy. Out of 38 abnormal pap results, 32 cases (84.21%) were 
also abnormal on coloscopy and 6 (15.79%) cases were normal on 
colposcopy. Colposcopy was positive in 54 cases out of which 32 
(59.26% cases were diagnosed abnormal on Pap smear and 22 
(40.74%) cases were normal on Pap smear (Table 4).

Table 4 : Colposcopy versus VIA amd Colposcopy versus Pap 
Smear in cases

Out of 78 positive cases on VIA, maximum cases, that is, 32 (41.02%) 
were in the age group 31–40 years.38 cases were abnormal on Pap test 
out of which, maximum 17 (44.74%) cases were in the age group 
41–50 years, followed by 15 (39.47%) cases in 31–40 years age group. 
Colposcopy was abnormal in 54 cases out of which 21 (38.88%) cases 
were in the age group 31–40 years. Cervical biopsy was abnormal in 48 
cases out of which maximum 20 (41.67%) cases were belonging to age 
group 41–50 years. Overall, incidence of test positive cases was more 
in 31–50 years suggesting that incidence of premalignant lesion is 
more in 3rd and 4th decade. 

Overall, incidence of positive cases in all tests was more in group of 
parity 3 and more. out of 78 positive cases on VIA, 40 (51.28%) cases 
were married at age between 18 and 25 years.38 cases were abnormal 
on Pap test out of which maximum 19 (50%) cases were married at age 
<18 years. Colposcopy was abnormal in 54 cases out of which 
maximum 28 (51.85%) cases were married at the age 18–25 years. 
Cervical biopsy was abnormal in 48 cases out of which 30 (62.5%) 
cases were married at age group 18–25 years. Overall incidence of test 
positive cases was more when women were married up to 25 years of 
age. 

Out of 78 VIA positive cases maximum 34 (43.59%) cases presented 
with complaint of white discharge per vaginum. In 38 cases with 
abnormal pap results, maximum cases 20 (52.63%) came with 
complaint of white discharge per vaginum. Out of 54 abnormal 
colposcopy results, maximum 27 (50%) cases came with complaint of 
white discharge per vaginum. Out of 48 abnormal cervical biopsy 
results, 26 (54.16%) had complaint of white discharge per vaginum. 
Overall, the most common presenting symptom of all test positive 
cases was white discharge per vaginum followed by postmenopausal 
and intermenstrual bleeding.

Sensitivity, specicity, PPV, NPV, and accuracy of colposcopy when 
compared with VIA was- 94.44%, 41.30%, 65.38%, 86.36%, and 70%, 
respectively. Sensitivity, specicity, PPV, NPV, and accuracy of Pap 
smear when compared with colposcopy was 57.41%, 84.78%, 
81.78%, 62.90%, and 70%, respectively.

When compared with cervical biopsy as a gold standard test, VIA has 
high sensitivity, that is, 87.50% but low specicity, that is, 30.77%. 
PPV, NPV, and Accuracy were 53.85%, 72.73%, and 58%, 
respectively.

Sensitivity, specicity, PPV, NPV and accuracy of Pap smear when 
compared with cervical biopsy as a gold standard was 62.5%, 84.62%, 
78.95%, 70.97% and 74% respectively.

Sensitivity, specicity, PPV, NPV, and accuracy of colposcopy when 
compared with cervical biopsy was - 87.50%, 76.92%, 77.78%, 
86.96%, and 82%, respectively. 

When VIA, PAP Smear, and colposcopy were compared highest 
sensitivity was seen in VIA whereas colposcopy showed highest 
accuracy (82%). PAP was found to have a higher specicity (84.62%) 
as compared to VIA or colposcopy. Highest PPV and NPV was seen in 
PAP smear (78.95%) and Colposcopy (86.96%).
 
DISCUSSION 
In our study, majority of the cases were belonging to the age group 
31–40 years, that is, 38% followed by 35% cases in the age group 
41–50 years. It was comparable with the studies done by Joshi et al., 
and by Basu et al. In study done by Joshi et al., majority of the age 
group was between 41 and 50 years.11 In a study by Basu et al., 63.4% 

12study population was in 30–39 years age group.  
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Colposcopy Result
Ÿ Normal
Ÿ CIN I
Ÿ CIN II
Ÿ CIN III
Total

46
28
15
11
100

46
28
15
11
100

Cervical Biopsy Findings
Ÿ Normal
Ÿ Cervicitis
Ÿ CIN I
Ÿ CIN II
Ÿ CIN III
Ÿ CIS
Ÿ Squamous cell carcinoma
Total

30
22
25
12
7
1
3
100

30
22
25
12
7
1
3
100

Normal Cervicitis CIN I CIN II CIN 
III

CIS SCC Total

Biopsy vs. VIA
Ÿ Positive (78%)
Ÿ Negative 

(22%)
Total

23

7
30

13

9
22

21

4
25

11

1
12

6

1
7

1

0
1

3

0
3

78

22
100

Biopsy vs. Pap 
smear
Ÿ Normal (31)
Ÿ Inammatory 

(31)
Ÿ ASCUS (0)
Ÿ AGUS (0)
Ÿ ASCUS-H (0)
Ÿ KSIL (20)
Ÿ HSIL (18)
Total

20

6
0
0
0
3
1
30

4

14
0
0
0
2
2
22

5

7
0
0
0
8
5
25

2

3
0
0
0
4
3
12

0

1
0
0
0
2
4
7

0

0
0
0
0
0
1
1

0

0
0
0
0
1
2
3

31

31
0
0
0
20
18
100

Biopsy vs. 
Colposcopy
Ÿ Normal (46)
Ÿ CIN I (28)
Ÿ CIN II (15)
Ÿ CIN III (11)
Total

27
2
1
0
30

13
5
3
1
22

6
11
6
2
25

0
8
3
1
12

0
2
2
3
7

0
0
0
1
1

0
0
0
3
3

46
28
15
11
100

Normal CIN I CIN II CIN III Total

Colposcopy vs. VIA
Ÿ Positive
Ÿ Negative
Total

27
19
46

27
1
28

14
1
15

10
1
11

78
22
100

Colposcopy vs. Pap smear
Ÿ Normal (31)
Ÿ Inammatory (31)
Ÿ ASCUS
Ÿ AGUS
Ÿ ASCUS-H
Ÿ LSIL (20)
Ÿ HSIL (18)
Total

20
20
0
0
0
4
2
46

9
8
0
0
0
9
2
28

2
3
0
0
0
3
7
15

0
0
0
0
0
4
7
11

31
31
0
0
0
20
18
100
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All the women in the present study were married; hence, we considered 
age at marriage as the best surrogate marker of sexual debut. In the 
present study, maximum 48% study followed by 42% cases married at 
the age <18 years. In the study done by Gravitt et al., in Andhra 

13Pradesh, India, mean age at marriage was 15.6 years.  In the present 
study, 48% of the study population was of parity status >3. Mean parity 

14of the subjects in a study done by Saleh was 2.61.  

In our study, most common symptom was white discharge per vaginum 
accounting for 38% of the total study population, followed by 
intermenstrual bleeding in 18% of the women and pain in abdomen in 
14% of the women. 7% of the women presented with post coital 
bleeding and 3% women presented with foul smelling discharge per 
vaginum. Most common presenting symptom in a study done by Hend 

14S. Saleh was vaginal discharge in 80% of the cases.  

In our study, when compared with cervical biopsy as a gold standard 
test, VIA has high sensitivity i.e., 87.50% but low specicity, that is, 
30.77%. Its PPV, NPV, and Accuracy of were 53.85%, 72.73%, and 
58%, respectively. In a similar study Bhatla et al., found the sensitivity, 
specicity, PPV, and NPV to be 100%, 53.3%, 15.7%, and 100%, 

15respectively.  Results of our study were also comparable with the 
studies done by Goel et al. As VIA has very high NPV, which means 
that when the test is negative, the woman can go home reassured that 

16she is not likely to have a premalignant cervical lesion.  

Sensitivity, specicity, PPV, NPV, and accuracy of Pap smear when 
compared with colposcopy as a gold standard was 57.41%, 84.78%, 
81.78%, 62.90%, and 70%, respectively. In a similar study Shastri et 
al., found the sensitivity, specicity, PPV, and NPV to be 57.4%, 
98.6%, 37.8%, and 99.4%, respectively. Results of our study as well as 
other similar studies showed that Pap smear test has low sensitivity and 
moderate specicity for diagnosis of premalignant lesions of the 
cervix. Hence, it can be concluded that, VIA as compared to Pap smear 

17can be better screening test due to its ease of use and low cost.  

Sensitivity, specicity, PPV, NPV, and accuracy of colposcopy when 
compared with cervical biopsy was - 87.50%, 76.92%, 77.78%, 
86.96%, and 82%, respectively. When compared with other studies our 
study shows comparable results with the studies done by Agrawal et 

18al.  Colposcopy has more sensitivity, NPV and accuracy of all the 
screening tests which makes colposcopy as the best diagnostic tool for 
the disease. Colposcopy provides precise visual localization of 
micropathological changes and site for subsequent histopathological 
diagnosis of early cervical disease. Hence, colposcopic assessment is a 
critical stage in diagnosis as well as in management of early cervical 

19neoplasia.  

In the present study, VIA has more comparable results in terms of 
sensitivity as well as NPV than Pap test, with colposcopy. It also shows 
that Pap has very limited sensitivity (57.41%) for diagnosis of early 
cervical neoplasia when compared to VIA. Although Pap test has more 
specicity (84.78%) as compared to VIA (41.30%), it has limited value 
for recommending its use as a screening tool for premalignant 

20lesions.  
 
CONCLUSION 
VIA was found to be an excellent screening method for diagnosis of 
premalignant lesion of cervix, as it is easy to perform (even by 
paramedical staff) had a very high sensitivity; however, it was found to 
have poor specicity. Pap smear was inferior to VIA in identifying 
abnormal cases, as it had quite a moderate sensitivity; however, it has 
got a high specicity. As compared to VIA and PAP smear colposcopy 
was found to be a better diagnostic test as it was both more sensitive as 
well as specic to diagnose premalignant lesions. 

REFERENCES 
1. Bobdey S, Sathwara J, Jain A and Balasubramaniam G. Burden of cervical cancer and 

role of screening in India. Indian J Med Paediatr Oncol. 2016;37(4):278-285.
2. Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya M, Ferlay J, et al. Estimates of 

incidence and mortality of cervical cancer in 2018: A worldwide analysis. Lancet Glob 
Health. 2020;8(2):e191-e203.

3. Sherris J, Herdman C and Elias C. Cervical cancer in the developing world. West J Med. 
2001;175(4):231-233.

4. Zhang X, Zeng Q, Cai W and Ruan W. Trends of cervical cancer at global, regional, and 
national level: Data from the global burden of disease study 2019. BMC Public Health. 
2021;21(1):894.

5. Eze JN, Emeka-Irem EN and Edegbe FO. A six-year study of the clinical presentation of 
cervical cancer and the management challenges encountered at a state teaching hospital 
in southeast Nigeria. Clin Med Insights Oncol. 2013;7:151-158.

6. Poli UR, Bidinger PD and Gowrishankar S. Visual inspection with acetic acid (VIA) 
screening program: 7 Years experience in early detection of cervical cancer and pre-

cancers in rural South India. Indian J Community Med. 2015;40(3):203-207.
7. Tan SY, Tatsumura Y. George papanicolaou (1883- 1962): Discoverer of the Pap smear. 

Singapore Med J. 2015;56(10):586-587.
8. Weigelt B, Geyer FC and Reis-Filho JS. Histological types of breast cancer: How special 

are they? Mol Oncol. 2010;4(3):192-208.
9. Mählck CG, Jonsson H and Lenner P. Pap smear screening and changes in cervical 

cancer mortality in Sweden. Int J Gynaecol Obstet. 1994;44(3):267-272.
10. Catarino R, Petignat P, Dongui G and Vassilakos P. Cervical cancer screening in 

developing countries at a crossroad: Emerging technologies and policy choices. World J 
Clin Oncol. 2015;6(6):281-290.

11. Joshi C, Kujur P and Thakur N. Correlation of pap smear and colposcopy in relation to 
histopathological ndings in detection of premalignant lesions of cervix in a tertiary care 
centre. Int J Sci Study. 2015;3(8):55-60.

12. Basu PS, Sankaranarayanan R, Mandal R, Roy C, Das P, Choudhury D, et al. Visual 
inspection with acetic acid and cytology in the early detection of cervical neoplasia in 
Kolkata, India. Int J Gynecol Cancer. 2003;13(5):626-632.

13. Gravitt PE, Paul P, Katki HA, Vendantham H, Ramakrishna G, Sudula M, et al. 
Effectiveness of VIA, Pap, and HPV DNA testing in a cervical cancer screening program 
in a peri-urban community in Andhra Pradesh, India. PLoS One. 2010;5(10):e13711.

14. Saleh HS. Can visual inspection with acetic acid be used as an alternative to Pap smear in 
screening cervical cancer? Middle East Fertil Soc J. 2014;19(3):187-191.

15. Bhatla N, Gulati A, Mathur SR, Rani S, Anand K, Muwonge R, et al. Evaluation of 
cervical screening in rural North India. Int J Gynaecol Obstet. 2009;105(2):145-149.

16. Goel A, Gandhi G, Batra S, Bhambhani S, Zutshi V and Sachdeva P. Visual inspection of 
the cervix with acetic acid for cervical intraepithelial lesions. Int J Gynaecol Obstet. 
2005;88(1):25-30.

17. Shastri SS, Dinshaw K, Amin G, Goswami S, Patil S, Chinoy R, et al. Concurrent 
evaluation of visual, cytological and HPV testing as screening methods for the early 
detection of cervical neoplasia in Mumbai, India. Bull World Health Organ. 
2005;83(3):186-194.

18. Agrawal A, Sharma A, Gupta M and Agarwal N. Role of cytology, colposcopy and 
colposcopic directed biopsy in the evaluation of unhealthy cervix. Int J Reprod 
Contracept Obstet Gynecol. 2016;5(11):3765-3769.

19. Demarco M, Cheung LC, Kinney WK, Wentzensen N, Lorey TS, Fetterman B, et al. 
Low risk of cervical cancer/precancer among most women under surveillance 
postcolposcopy. J Low Genit Tract Dis. 2018;22(2):97-103.

20. Sachan PL, Singh M, Patel ML and Sachan R. A study on cervical cancer screening using 
pap smear test and clinical correlation. Asia Pac J Oncol Nurs. 2018;5(3):337-341. 

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 11 | Issue - 06 | June - 2022

International Journal of Scientific Research 39


