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ABSTRACT 

 

Objectives: To compare the sensitivity and specificity of screening carcinoma cervix by visual 

inspection with Acetic acid (VIA) and visual inspection with Lugol’s iodine (VILI) and Pap 

smear. 

 

Material and methods: Five hundred married women above the age of 18 years attending 

the OPD were selected.  Pap smear and visual inspection of cervix after application of Acetic 

acid and Lugol’s iodine were carried out. Colposcopy was performed at a later date in 

women positive on either of the three screening modalities followed by biopsy if required. 

 

Results: Sensitivityand specificity of VIA and VILI was more as compared to  Pap smear.  

 

Conclusion: VIA and VILI can be used as cervical cancer screening tools in low-resource 

settings.  
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INTRODUCTION 

Cervical cancer is the second most common cancer in women worldwide
1
. Out of an 

estimated global incidence of 500,000 one fifth is burdened by India, where 80- 85% cases 

are detected late in stage III or IV 
2
. Cervical cancer is usually preceded by cytological 

changes, known as Cervical Intra Epithelial Neoplasia [CIN] and it takes a long period of 15-

20 years before the invasive cancer develops.  Therefore screening and early detection of 

pre cancerous lesions should be a priority.The current mainstay of screening is cervical 

cytology (Pap smear). It requires anorganized infrastructure to achieve optimal results- 

health units to collect cervical material, laboratories to prepare the slides and specialized 

personnel to give a diagnosis. This infrastructure is not readily available and therefore only a 

few countries have managed to consistently reduce their cervical cancer burden. The  

technical  and  financial  constraints  to  organize  cytology  screening have encouraged  the  

evaluation  of  visual  inspection   approaches  as potential alternatives.  

 

OBJECTIVE 

 To compare sensitivity and specificity of Visual inspection of cervix with Acetic acid(VIA) and 

Lugol’s iodine(VILI) and Pap smears in early detection of cancer cervix. 
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MATERIAL AND METHODS 

It was a prospective study undertaken in the department of Obstetrics and Gynecology of 

Christian Medical College, Ludhiana. Five hundred married   women above the age of 18 

years attending the gynecology OPD were subjected to screening irrespective of complaint. 

Unmarried women,patients with active vaginal bleeding, patients with frank growth on 

cervix, pregnant and puerperal women were excluded from study. The subjects were 

explained about the procedure, proper informed consent was obtained. After taking proper 

history, general physical examination was carried out in all the patients. Bladder was 

evacuated and patient positioned in dorsal position. A sterile unlubricated Cusco’s speculum 

of proper size was gently introduced in the vagina. Any abnormality like ectropion, cervical 

polyp, nabothian cysts and signs of cervicitis were noted.Pap smear was taken followed by 

VIA and VILI. All those found positive on any of the above screening tests were subjected to 

colposcopy and guided biopsy if required.  

Pap smear was taken using longer bifurcated end of an Ayre’s spatula which was introduced 

into the external os and the whole of transformation zone was sampled by gentle 360 

degree rotation. It was immediately smeared over a numbered glass slide and  immersed in 

fixative (95% solution of ethyl alcohol) .The cytology report of Pap smear was reported using 

the Bethesda system 1991.  

Visual Inspection of cervix with acetic acid [VIA] involved naked eye examination of the 

cervix swabbed with 3% dilute acetic acid for 5 minutes without any magnification and 

illuminated by a bright light source. Categories for VIA test results were 

Test negative- No acetowhite lesions or faint acetowhite lesions; polyp, cervicitis, 

inflammation. 

Testpositive- Sharp, distinct, well-defined, dense (opaque/dull or oyster white) acetowhite 

areas—with or without raised margins touching the squamocolumnar junction (SCJ). 

Visual Inspection of cervix with Lugol’s iodine [VILI]- Categories for VILI test results. 

Testnegative -Squamous epithelium turns brown and columnar epithelium does not change 

color;  

 Testpositive- Well-defined, bright yellow iodine non uptake areas touching the SCJ or close 

to it if SCJ is not seen. 

Colposcopy was done in all the patients positive on VIA, VILI and abnormal pap smear. 

Colposcopy session was carried out at a later date.Women withabnormal colposcopic 

findings were subjected to biopsy. The reference investigation (gold standard) for evaluating 

the accuracy of screening test in detecting true positive lesions was colposcopy and 

histopathology. 
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RESULTS 

In the population studied, 93.8% women were multiparous. Majority of the women had 

their first sexual intercourse after 17 years of age. The mean age at first child birth was 

21.14 +/- 11.92 years. In our study total 58.85 % women did not use any contraception, 

19.91% used barrier contraception and 15.04 % women had undergone a tubal 

ligation.Patients presented with varying symptoms like abnormal vaginal discharge, post 

coital bleeding, post menopausal bleeding, irregular menstrual bleeding, menorrhagia, 

infertility and other symptoms like pruritis vulva, pain abdomen, urinary incontinence.(Table 

1) Abnormal vaginal discharge was the commonest symptom found in 120 women followed 

by menorrhagia in 41 women. 11 women presented with complaints of post coital 

bleedingand 11  with complaints of post menopausal bleeding.  

Table 1: Distribution of subjects according to chief symptoms 

Chief complaints No. %age 

Discharge per vaginum 120 24.00 

Menorrhagia 41 8.20 

Pain abdomen 46 9.20 

Infertility 35 7 

Urinary tract infection 33 6.60 

Urinary incontinence 18 3.60 

Irregular menstrual bleeding 13 2.60 

Pruritus vulva 14 2.80 

Oligomenorrhea 13 2.60 

Post menopausal bleeding 11 2.20 

Post coital bleeding 11 2.20 
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   Table 2:  Findings of the 3 screening methods 

 VIA VILI PAP SMEAR 

POSITIVE 17 20 34 

NEGATIVE 483 480 466 

TOTAL 500 500 500 

% AGE 3.40 4.00 6.80 

In this study the following results were noted for each of the 3 screening methods.Out of a 

total of 500 women, 17 were positive on application of acetic acid, 20 were positive for 

Lugol’s iodine and 34 had abnormal Pap smear reports.(Table 2) 

Pap smear report was-13 cases each of ASCUS and AEC-NOS , 4 cases of AGUS and 1 case 

each of  AG - NOS, ASC-H, LSIL and HSIL. 

All 3 methods were not necessarily positive in a single woman.In some women there was an 

overlap of positive findings of either 2 or all 3 modalities. Any woman who had a positive 

finding in any of the 3 methods, namely VIA, VILI and pap smear was subjected to 

colposcopy. 

                 Table3: Correlation of VIA & VILI  with Pap smear results 

PAP SMEAR NEG ASCUS LSIL HSIL AEC-

NOS 

ASC-H AG-

NOS 

AGUS 

    

VIA POSITIVE 

(n=17)  

13 0 1 1 1 1 0 0 

VILI POSITIVE 

(n=20) 

16 1 1 1 0 1 0 0 

Atypical squamous cells of undetermined significance (ASCUS) ,Low grade squamous intraepithelial neoplasia (LSIL), High 

grade squamous intraepithelial neoplasia (HSIL), Atypical endocervical cells – not otherwise specified (AEC-NOS), Atypical 

squamous cells- cannot exclude high grade lesion (ASC-H),  Atypical glandular cells 0 not otherwise specified (AG-NOS), 

Atypical glandular cells of undetermined significance (AGUS) 

On comparing VIA (17) with Pap smear, 13 women who had positive findings on VIA were 

negative for intraepithelial lesion or malignancy on Pap smear. However, each case (n=1) 
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abnormal Pap smear reports of namely LSIL , HSIL, ASC-H ,AEC-NOC correlated with positive 

VIA findings . 

On comparing VILI (20) with Pap smear, 16 women who had positive findings on VILI were 

negative for intraepithelial lesion or malignancy on Pap smear. However, each woman with 

abnormal Pap smear reports as mentioned had positive VILI findings of namelyLSIL ,HSIL 

ASC-H.12 out of 13 Pap smears reported as  ASCUS had VILI negative findings.(Table 3) 

All 17 women positive on VIA  were asked to undergo colposcopy, however only 14 women 

followed-up.  9 out of these 14 positive cases had abnormal findings on colposcopy and the 

remaining 5 had normal findings.  

All 20 women positive on VILI were advised colposcopy. Only 16 women followed up.Out of 

these 16, six women had positive findings on colposcopy whereas 10 had no abnormality on 

colposcopy. 

               Table 4:  Correlation of histopathology to VIA, VILI and Pap smear 

 VIA + VIA - VILI+ VILI- PAP+ PAP- TOTAL 

Acute on 

chronic 

cervicitis 

2 1 3 - - 3 3 (11.11%) 

Chronic 

cervicitis 

3 14 2 15 2 15 17 (62.96%) 

Chronic 

cervicitis with 

squamous 

metaplasia 

4 1 1 4 2 3 5 (18.5%) 

CIN III 2 0 2 0 2 0 2   (7.4%) 

 

Out of 34 women with abnormal pap smear 6 had abnormal colposcopyfindings. 

Out of 33 women who underwent Colposcopy, 27 women required biopsies. On 

histopathological examination, 17 (62.96%) cases were of chronic cervicitis, 5 (18.5%) were 

of chronic cervicitis with squamous metaplasia, 3 (11.11%) as acute on chronic cervicitis and 

2(7.4%) cases of Cervical intraepithelial neoplasiaIII (CIN III). (table 4) 

Both the cases of CIN III were detected accurately by positive findings on all 3 screening 

modalities VIA, VILI and Pap smear thereby confirming that visual inspection techniques are 

an effective alternative in the screening of pre cancerous lesions of the cervix especially in 

low resource setting areas. 

On comparing the results of sensitivity between the three screening modalities VIA, VILI and 

Pap smear, the sensitivity of VIA (27.27 %) was more than both Pap smear (18.18%) and VILI 

(18.18%). Therefore VIA was a more sensitive screening test as compared to VILI and Pap 

smear as shown in Table 5. Hence it was more effective in screening the true positives. The 

difference in result however was not statistically significant. 
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The specificity of VIA was 98.93% (p-0.00633) and the specificity of VILI 97.86% (p-0.00865), 

both of which were more than the specificity of Pap smear 94%. Hence VIA and VILI are 

more effective in screening the true negatives. The difference in result was statistically 

significant. 

Table5: Sensitivity analysis of VIA, VILI and Pap smear 

Sensitivity Parameter 

(%) 

VIA VILI Pap 

smear 

p-value 

VIA vs VILI VIA vs PS VILI vs PS 

Sensitivity 

27.27 

18.18 

18.18 

0.18725 

0.16198 0.98719 

Specificity 98.93 97.86 

94.00 

0.12678 

0.00633 0.00865 

+ve  Predictive 

Accuracy 

64.29 37.50 

17.65 

0.11272 

0.00814 0.10761 

-ve  Predictive Accuracy 95.06 94.42 

94.21 

0.36937 

0.28149 0.85067 

Overall Accuracy 94.20 92.60 

89.00 

0.16193 

 0.00870 0.04976 

 

The positive predictive value of VIA (64.29%) was greater than that of VILI (37.50%) and Pap 

smear (17.65%). The difference in result is statistically significant (p-0.00814).  The negative 

predictive value was comparable in all 3 screening methods, VIA (95.06 %), VILI (94.42%) 

and Pap smear (94.21%).The overall accuracy of VIA was more than VILI and Pap smear (p-

0.00870). 
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DISCUSSION 

Widespread use of Pap smear has achieved drastic reduction in incidence and mortality of 

cervical cancer in developed countries.Poor sensitivity of conventional cytology has been 

overcome in developed countries by using liquid based thin layer cytology and use of highly 

specific HPV DNA testing. The above mentioned protocol is almost non-existent in resource 

poor settings. VIA and VILI is a low cost objective method which does not require any extra 

equipment or laboratory back up. It can also be practiced by paramedical workers and 

nurses after proper training. In India, screening by Pap smear has not significantly decreased 

the incidence of cervical cancer owing to several limitations: 

1. Inadequate coverage of a large population, specially the rural and underdeveloped 

sections of society. 

2. Lack of adequate infrastructure, including medical and paramedical staff, laboratory 

and transport facilities, and trained technicians and pathologists. 

3. Poor compliance with follow-up visits. 

4. The low sensitivity of the Pap smear.  

 The advantages of VIA/ VILI over the Pap smear include higher sensitivity, low costs, and 

immediate results. The availability of immediate results overcomes the problem of “loss to 

follow-up” that occurs in cytology-based programs. Our study showed that VIA and VILI can 

be used as cervical cancer screening tools in low-resource settings with low screening 

frequency. Various studies support our study
3,4

.  

 A study in 2005 concluded that sensitivity of VIA (96.7%) was much higher than that of the 

Pap smear (50%), and almost as high as that of colposcopy (100%). The specificity of VIA 

(36.4%) was lower than that of the Pap smear (97%) and colposcopy (96.9%), resulting in 

high false-positive rates for VIA
5
. 

Sankaranarayanan in Kerala found that VIA demonstrated a higher detection rate of 

moderate dysplasia or worse lesions than cytology. However it was significantly less specific 

than cytology and resulted in referral of more than one third of women for colposcopy
6
.  

Ghosh et al conducted a study in 2012 concluded that cervical cancer screening by Pap 

smear can be replaced by visual methods like VILI which has the highest sensitivity (100%) to 

detect any grade of dysplasia, and a good specificity (93.3%)
7
. 

 In a study in Lucknow they concluded that although VIA and VILI are less specific in 

comparison to the Pap smear test, they are more sensitive in detecting pre-invasive lesions. 

Hence VIA and VILI can be used as cervical cancer screening tools in low-resource settings
8
. 

In 2004 Eleven cross sectional  studies involving 56,939 women aged 25–65 years  were 

conducted to evaluate the accuracy of VIA and VILI performed by health workers. They 

concluded that VILI had a significantly higher sensitivity than VIA in detecting HSIL, but 

specificity was similar. VILI appears to be a more accurate visual test for use in screening 

and treatment programs in low-resource settings
9
. 

 

CONCLUSION 

 VIA and VILI are highly sensitive and specific screening tests to detect cervical intraepithelial 

neoplasia. These tests allow   increase in screening coverage at low cost while reducing the 

number of  follow ups. These are likely to improve cervical cancer screening services in 

developing countries like India. 
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