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ABSTRACT
Background: An organized cytological screening (Pap smear) is the mainstay for cervical cancer prevention and
control programme. Financial and logistic burden of operating such a program is considerable. This has prompted the
evaluation of alternative feasible techniques. It appeared from the earlier studies that visual inspection with lugol’s
iodine (VILI) could be a potential alternative to cervical cytology. VILI is a low cost, easy to apply and highly
sensitive technique. It gives result immediately thus allows doctors to “see and treat” at first visit. Objective of present
study was to evaluate the performance of visual inspection with lugol’s iodine and its comparison with cytology in
cervical cancer screening.
Methods: 400 non-pregnant reproductive age women were subjected to Paps and VILI in this prospective study done
in a tertiary-care centre in Delhi. Reference standard used for all was colposcopy and colposcopic-directed biopsy
(when required).
Results: Of 400 Pap smears done 11.75% were normal, 77.5% inflammatory, 5.5% had ASCUS, 0.25% ASC-H,
0.5% AGUS, 2% LSIL, 1.5% HSIL and invasive cancer in 0.5%. With LSIL and above smears as significant, the
sensitivity and specificity of Paps were 50% and 97.66% respectively. VILI was positive in 12.8% of cases.
Sensitivity and specificity of VILI was 85.5% and 89.9% respectively. Overall accuracy of VILI in detecting preinvasive lesion was 89.7% while with pap smear it was 96%.
Conclusions: Accuracy of VILI and Pap smear in detecting pre-invasive cervical lesion was comparable. At tertiarycare centers VILI can be used effectively to screen the patients with significant lesions. Patients can be directly
subjected to further treatment at the earliest thus reducing loss to follow-up.
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INTRODUCTION
Worldwide, India accounts for 25% of total burden of
cervical cancer.1,2 1 in 53 Indian women have risk of
getting cervical cancer in her life time.2 Cervical cancer
has a long pre-invasive period. Screening programme
during this period proved very effective for prevention of

cervical cancer.3,4 Due to lack of proper infrastructure,
many developing countries are still unable to provide
efficient for cervical cancer.5,6
At present cervical cytology (Pap smear) is the backbone
of cervical screening programme. Cytology based
screening programme have been difficult to implement
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on a large scale basis in developing countries with little
impact on the incidence of cervical cancer and
mortality.7-9 This felt need prompted researcher to
develop other alternative diagnostic screening tool. A tool
which is affordable and suitable for large scale screening
of cervical abnormalities.5,10
Visual inspection with lugol’s iodine (VILI) is a
modification of direct visual assessment of cervix. Few
earlier studies reported VILI performed adequately in
screening of cervical abnormalities and also comparative
to Pap smear in low resource setting.11-13 But it was also
associated with high rate of false-positive findings.14,15
There is limited evaluation of VILI as a screening test in
hospital setting- a well-equipped health care set up so that
they can replace or supplement Pap smear as primary
screening tests even where resources are adequate. Thus,
the present initiative was taken in view of exploring the
feasibility, acceptability and accuracy of the alternative
VILI that has come up as potential promising approach.
METHODS
This study was a hospital based non-randomized,
analytical, descriptive, study. The women presenting to
the gynecology OPD with various gynecological
complaints were invited to participate in the study.
Patients having frank growth, postmenopausal bleeding
per vaginum, using intravaginal medications, those with
prior hysterectomy and those who took prior treatment
for cancer cervix or cervical intra epithelial neoplasia
were excluded. 400 sexually active patients who
presented to the gynecological outpatient department with
various gynecological complaints were evaluated and
according to the exclusion and inclusion criteria were
enrolled in the study.
The women who were eligible to participate and gave
consent were thoroughly interviewed, histories were
taken and general physical examinations were done. Pap
smear was first taken. Then freshly prepared lugol’s
iodine was applied on the cervix and findings were
carefully observed and documented according to criteria
of International Agency for Research on Cancer (IARC)
separately. Preparation of Lugol’s iodine: 10gm of
potassium iodide was dissolved in 100ml distill water.
Next 5gm of iodine was added after the potassium iodide
was fully dissolved. It was stirred well until all the iodine
flakes have fully dissolved.
The preparation was stored in a dark colored sealed
container to prevent evaporation of iodine and loss of
staining activity. Following the screening tests, each
patient was subjected to colposcopy in colposcopy room.
If colposcopy was suspicious then only cervical biopsy
was taken from the abnormal area/ areas.
In present study, no verification bias was there as all
participants were subjected to diagnostic tests. The

reference standard for defining final disease status was a
combination of colposcopy and biopsy.16,17 Disease status
was assessed based on histology if a biopsy was taken; if
not, based on colposcopy. Reference standard negatives
included women who were assessed as negative for
suspicious lesions by colposcopy, as well as those who
were assessed as positive by colposcopy, but negative by
histology.
True disease was defined as histologically confirmed CIN
2 or greater lesion (IARC). Cytology result was reported
according to the Bethesda system by pathologist and
VILI documented according to the IARC criteria. The
compiled results were statistically analyzed applying Chisquare, paired t-test and student’s t-test. The sensitivity
and specificity were calculated for each and comparison
was done.
RESULTS
Table 1, showed that majority were of age group 26-45
years (78.1%) and 17.5% were less than 26 years of age.
The mean age of the study group was 33.91±7.59 years.
which varied from 19-52 years.
Table 1: Sociodemographic profile of patients
(N=400).
Variables

Category
≤ 25years
26-35years
Age group
36-45 years
45-55 years
Housewife
Laborer or servant
Occupation
Service or business or
professional
Lower
Socioeconomic status Middle
Illiterate
Elementary level (I-V)
Educational
level
Secondary level (VI-XII)
Graduate and higher
Hindu
Religion
Muslim and others

Number (%)
70 (17.5)
171 (42.8)
133 (35.2)
28 (6.5)
342 (85.5)
38 (9.5)
20 (5.0)
285 (71.3)
115 (28.7)
176 (44)
62 (15.5)
129 (32.3)
33 (8.3)
370 (92.5)
30 (7.5)

Postmenopausal women not included in the study as
standard colposcopy is not reliable in them. The mean
parity of women was 2.8±1.47 ranging from 0-9.
Majority (85.5%) of the patients was housewives and
92.5% were Hindus. More than 50% were literate but
only 8.3% were graduate or above. Illiterates also formed
a significant part of the group.
The bulk of the group (71.3%) was formed of patients
from lower strata and there was no patient from upper
class in the study. Lugol’s iodine was applied on the
cervix and observations noted. 87.1% of patients had
negative test result and rest tested positive with lugol’s
iodine (12.75%), Table 2.
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Table 2: Distribution of observation after Lugol’s
iodine application.
Observations
Normal cervix where
squamous epithelium
turned mahogany brown
or black and when SCJ
was visible the columnar
epithelium beyond it did
not change color
Scattered or diffuse illdefined, colourless or
partially brown areas are
seen in the cervix; not
restricted to TZ
Thin, yellow, non-iodine
uptake areas with angular
digitising margins,
resembling geographical
areas, distant from the SCJ
Dense, thick, bright,
mustard-yellow, or
saffron yellow iodine
non- uptake areas
abutting the squamocolumnar junction in the
transformation zone
Circumferential yellow
non-iodine uptake area
around the external os

Interpretation

Number (n)

Negative

308
(76.8%)

Negative

28 (7.1%)

Negative

13 (3.3%)

Positive

36 (9.0%)

Positive

15 (3.8%)

Table 3, A detailed correlation of the Pap smear report
with reference standard (colposcopy or biopsy) was done.
Out of 400 Pap smears done 310 had inflammatory report
of which only 32 had suspicious colposcopy which when
subjected to biopsy- chronic cervicitis was reported in 27
and CIN 2 in 5 patients. Of the 47 normal pap reports
only one had suspicious colposcopy which on biopsy
revealed chronic cervicitis.
Among 22 ASCUS 6 had suspicious colposcopy but only
2 had CIN 2 reported. No significant lesion was found
with AGUS or ASC-H on Paps. There were 8 LSIL
reported in the study group of which only two were
colposcopically found suspicious. Out of these two, one
had CIN 2. Out of the 6 HSIL reported 5 were
colpscopically abnormal which were then subjected to
biopsy. The results were CIN 2 in two patients, CIN 3 in
one and one had invasive cancer. Each case of squamous
cell carcinoma and adenocarcinoma reported on Paps
were confirmed on histological examination. On detailed
correlation of biopsy results with VILI the following
observation were made. The positivity rate of VILI is
12.75%. Only 18 of the total 51 positive reports were not
suspicious on colposcopy rest 33 underwent cervical
biopsy wherein majority were chronic cervicitis (16).
Two of them were unremarkable and one tubercular. Of
rest 9 were reported to be CIN 2 and CIN 3 and three
invasive cancers.

Table 3: Distribution of Pap smear and VILI findings in relation to biopsy (N=400).
Pap Smear
Normal
Inflammation
ASCUS
ASCH
AGUS
LSIL
HSIL
SQ Cell Ca
Adeno ca
Epitheloid
granuloma
Total (%)
VILI
Negative
Positive
Total (%)

Colposcopy/ Biopsy (n=51)
Chronic
Normal
Unremarkable
Cervicitis
46
1
3
278
27
0
16
4
0
1
0
0
0
2
0
6
1
0
1
1
0
0
0
0
0
0
0

CIN
2
0
5
2
0
0
1
2
0
0

CIN
3
0
0
0
0
0
0
1
0
0

Sq. cell
ca.
0
0
0
0
0
0
1
1
0

Adenocarcinoma
0
0
0
0
0
0
0
0
1

Granulomatous/
TB
0
0
0
0
0
0
0
0
0

0

0

0

0

0

0

1

1

349

33

10

1

2

1

1

400

331
18
349

17
16
33

2
8
10

0
1
1

0
2
2

0
1
1

0
1
1

349
51
400

0

1
2
3

With LSIL and above smears were as positive, the
sensitivity and specificity were 50% and 97.66%
respectively while NPV and PPV were 98.1% and
43.75% respectively in the study.

Total
47
310
22
1
2
8
6
1
1

The results confirm the fact that cytology is a test with
low sensitivity but very high specificity. The sensitivity
of VILI was 85.5% and specificity 89.9% in the study
(Table 4).
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Table 4: Comparison of Pap smear and VILI in
relation to reference standard (biopsy).

Sensitivity
(95% CI)
Specificity
(95% CI)
PPV
(95%CI)
NPV
(95%CI)
Accuracy

Pap smear
(≥LSIL)
50.0%
(23.0,76.9)
97.6%
(95.6,98.9)
43.7%
(25.3,64.1)
98.1%
(96.9,98.9)
96%

Pap smear
(≥HSIL)
42.8%
(17.6,71.2)
99.4%
(98.1,99.4)
75%
(39.8,93.3)
97.9%
(96.8,98.6)
97.5%

VILI+
85.5%
(52.2,98.2)
89.9%
(86.4,92.2)
23.5%
(17.6,30.7)
99.4%
(97.6,99.8)
89.7%

Table 5, depicted the correlation between various
findings of Pap smear against VILI. Out of total 47 cases
reported normal by Pap smear, only 2 were VILI+.
Correlation was very poor for 310 inflammatory cases, as
reported by Pap smear. Only 32 of them were VILI+.
While for HSIL, squamous cell carcinoma,
adenocarcinoma both test correlated perfectly.
Table 5: Correlation of cytology with visual screening
tests.
PAPS
Normal
Inflammation
ASCUS
ASCH
AGUS
LSIL
HSIL
Sqamous cell carcinoma
Adeno-carcinoma
Epitheloid granuloma
Total

VILI +ve
2
32
6
0
1
1
6
1
1
1
51

VILI -ve
45
278
16
1
1
7
0
0
0
0
349

Total
47
310
22
1
2
8
6
1
1
1
400

DISCUSSION
The present initiative was taken in view of the persistent
high incidence and mortality of cervical cancer in India.
Cytology became the mainstay of cervical cancer
screening programs due to its significant success in
western countries but failed to repeat its success in
developing world due to financial, logistic, and technical
problems.
Now visual screening tests are being evaluated and initial
studies have found it to be feasible and acceptable. This
study is an endeavor to address to these problems by
assessing the performance of visual screening tests and
exploring the possibility of using them as primary
screening methods.
The mean age of the study group was 33.91±7.59 years
and majority was of age group 26-45 years (78.1%). The
mean parity was 2.8±1.47 ranging from 0-9. The age at
first intercourse ranged from 13- 33 years, mean being

17.88±3.07 years. The most common complaint was
white discharge per vaginum (29.3%). Next common
complaints were lower abdominal pain, dyspareunia, and
menstrual disturbances.
The Pap smear was normal or negative smear in 11.75%,
inflammation was reported in 77.5%, ASCUS in 5.5%,
ASC-H in 0.25%, AGUS in 0.5%, LSIL in 2%, HSIL in
1.5% and invasive cancer in 0.5%. On colposcopic
examination of 400 women 87.25% had Reid’ index ≤2
which was considered as normal and 51 women (12.75%)
had abnormal colposcopic finding with Reid’s index ≥3
who were subjected to biopsy of the suspicious area/
areas. The biopsy rate was 12.75% with CIN 2 and 3
reported in 2.75 % and invasive cancer in 0.75%. Pap
smear in present study revealed a low prevalence of
normal or negative smear (11.75%). Majority of the
smears had inflammation (77.5%) which in Luthra’s
study were reported to be 70.3%.18 In present study
ASCUS was seen in 5.5% of smears and LSIL in 2%, the
corresponding figures mentioned in Novak’s is 3-5% for
ASCUS and 1.6% for LSIL. 19 The other findings were
ASCH in 0.25%, AGUS in 0.5%, HSIL in 1.5% and
invasive cancer in 0.5%. Our findings were like that
reported by Osmanabad district RCT.20 While Cronje et
al reported a higher prevalence of LSIL and above
smears, Luthra et al found lower prevalence (dysplasias
1.4% and carcinoma 0.15%). In contrary Ghosh et al,
reported abnormal pap smear in 3.7% cases only while
Saleh et al in an Egyptian study, as 4%.18,21-23
VILI is the visualization of cervix after application of
Lugol's iodine. It is considered positive if SCJ or entire
cervix or growth turned yellow (non-uptake areas).
Recently the role of iodine application was reevaluated in
studies done in India and Africa at 11 centers.24 IARC
pilot study concluded that VILI can detect 92% of
women with precancer or cancer, a sensitivity
considerably higher than that of either VIA or cytology.
Its ability to identify women without disease is like that
of VIA (85%), and lower than that of Pap smears. One
study showed that VILI had a higher reproducibility than
VIA. Among the visual test assessed, VILI seems to be a
better promising approach, detecting 75% of all cases of
HSIL compared to VIA and VIAM, which detected less
than two-thirds of cases. The pooled sensitivity that has
come of VILI (91.8%; range 76-97.3%) is no doubt
greater compared to those of VIA (76.9%) and VIAM
(64.2%). Surendra et al, reported sensitivity of VILI
(75.4%), compared to VIA (59.7%), VIAM (64.9%),
HPV (62%) and cytology (57.4%) though the differences
were not statistically significant.25 Further studies by
Sankaranarayanan in 2003 concluded VILI to be well
suited as an alternative to Paps in low resource setting. 11
Outside India Sangwa-Lugoma in 2006 evaluated both
visual screening test and found VILI to be more specific
than VIA but less than Paps. They recommended further
assessment.26 Le N et al reported sensitivity and
specificity for the VILI as equivalent to colposcopy with
no statistically significant difference. They recommended
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VILI as one of primary screening test to increase
screening frequency in rural China.27
3.
Cervical cancer screenings based on visual technique that
eliminates colposcopy ('see-and-treat' approach) may be
good alternatives to cytology-based screening programs
in developing countries.28,29 Visual techniques have
shown to have high negative predictive value of more
than 99% which reassures a woman negative by VILI that
she need not further undergo any investigation. These
women may however be advised to undergo a VILI after
a minimum interval of 3 years (Juneja 2007). 30 Only 1015% women who are test positive with visual techniques
require further evaluation, thus making alternative tool
acceptable as primary screening method. The present
study used visual inspection with lugol’s iodine to
determine whether the specificity of the test can be
further increased without any loss of sensitivity.

4.

5.

CONCLUSION
6.
Considering the study results, we conclude that VILI has
better sensitivity than the conventional cytology in
detecting premalignant lesions of the cervix. The
characteristics and accuracy of VILI encourages its use in
not only rural settings but also well-established health
care centers due to the high specificity shown in those
settings. It is recommended that VILI should be routinely
used as a screening test in all sexually active patients
presenting to any of the health care facilities.
Accordingly, they can be further investigated, referred, or
treated at the same visit whichever is cost effective in that
setting. A change in basic assumptions in global belief- to
move from the accepted wisdom that cervical cytology is
the standard for cervical cancer screening to new
understanding that the visual screening methods also hold
a significant potential is required. Visual screening tests
are a new hope for bringing the cervical cancer under
control. How successful it is, remains to be seen.
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