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Introduction:
Cervical cancer is the most common cancer in 
women in low-resource countries, it is estimated 
that 85% of the global cervical cancer burden 
of approximately  4, 93,000 cases and 2, 73,000 
deaths being currently found in developing 
countries. 1

Slow natural history of cervical cancer led itself 
well to a screening programme that identifi es 
dysplasia and prevents it from progressing to in-
vasive carcinoma.2 An organized screening pro-
gramme for detection of pre-malignant changes 
off ers the best mean to control invasive lesions. 3

Lifetime risk for a woman to develop cervi-
cal cancer in low resource sett ing is 21% to 
41%.4,5 Cytology based screening programmes 

have markedly reduced the incidence of cervi-
cal cancer in developed countries that have the 
infrastructure to support these programme.6,7 
Cytology based screening programme require 
technical capabilities, trained staff  personal and 
fi nancial resources that are beyond the capacity 
of health care system in most developing world.8 
In Pakistan cervical cancer is the most common 
malignancy of genital tract in females with the 
relative frequency of 8.8%.9

A study conducted at Ziauddin Medical Univer-
sity shows that 25% of all female malignancies 
were of uterine cervix.10

Another local study from Armed Forces Insti-
tute of Pathology (AFIP) shows cervical cancer 
in 4.2% women.11
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Facilities for cervical cancer screening are not 
widely available to women in Pakistan like other 
developing countries.12 Th erefore there is a clear 
need for viable, accurate and cost eff ective alter-
native screening method for control of cervical 
cancer in Pakistan. Direct visual inspection of 
cervix aft er application of acetic acid (VIA) had 
been demonstrated to detect high-grade lesion 
of cervix.3

Diff erent studies suggested that VIA constitute a 
promising approach in low resource sett ing. 

In studies it is proved that direct visual inspec-
tion is feasible and had a superior sensitivity 
compared with cervical cytological analysis in 
detecting pre-malignant lesion of cervix and can 
be used as a primary screening test where cervi-
cal cytological services are sub optimal.13,14

Th erefore the purpose of this study was to eval-
uate the validity of visual inspection of cervix 
with acetic acid for detection of cervical lesions 
in our setup so that this test can be applied in 
resource poor, remote areas of Pakistan where 
conventional screening test is not available.  80% 
of deaths from cervical cancer occur in women 
in the prime of their lives, busy with child rear-
ing who are living in the neediest countries of 
the world.15, 16

Material and Methods:
Th e study was conducted at out patient depart-
ment of Gynae and Obstetrics Unit ll Civil Hos-
pital Karachi; prospectively from 1-8-2006 till 
31-1-2007. 

It was convenience sampling (non-probability).
Patients att ending outpatient department of Gy-
nae Unit ll Civil Hospital Karachi aged 20 and 
above and sexually active were included, aft er 
informed consent. Women who were virgin, 
pregnant, menstruating, had history of hysterec-
tomy and diagnosed case of cervical cancer were 
excluded from the study. It was a cross sectional 
study. Total 150 Patients att ending outpatient 
department of Gynae Unit ll Civil Hospital were 
included in the study. Informed consent was 
taken and confi dentiality was maintained. Aft er 

explanation of procedure , all women were sub-
jected to per-speculum examination of cervix. 
Aft er direct visual inspection, cervical smear was 
taken by spatula, smear was immediately fi xed 
with fi xative, this was followed by application of 
3% acetic acid with cott on swab and cervix was 
examined 60 second later under adequate light 
source. VIA was considered positive if defi nite 
acetowhite lesion visualized close to squamoco-
lumnar junction (SCJ) or if entire cervix or any 
growth on cervix turned out to be acetowhite. 
Details were recorded on the proforma.

Cervical smears were sent to cytopathology de-
partment of Dow University of Health sciences 
and cytologist was unaware of results of VIA.

Reference standard for fi nal disease status was 
colposcopy and every patient was subjected to 
it, on site biopsies were taken if required. Dis-
ease status was assessed on colposcopy and his-
topathology report if biopsy performed. Refer-
ence standard negative women were those who 
were assessed normal by colposcopy and nega-
tive on histopathology. True disease was defi ned 
as confi rmed cases.

Validity of visual inspection cervix was evaluated 
by colposcopy and biopsy of cervix if indicated. 

Statistical analysis was preformed through SPSS 
version-10.0. 

Frequencies and percentages were computed to 
present the categorical variables like short histo-
ry of discharge, appearance of cervix, Pap smear 
fi ndings, colposcopic fi ndings and histological 
fi ndings.  

Sensitivity analysis was performed to compute 
sensitivity, specifi city, positive predictive value 
and negative predictive value of VIA by taking 
colposcopy and histopathological fi ndings if bi-
opsy was sent as gold standard.   

Results:
Average age of the patients was 35.25 ± 9.58 
(Range = 20 to 60) years. Majority of the pa-
tients (65.3%) had no history of discharge but 
out of the rest 52 patients who reported history 
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of discharge, 40 (26.7%) reported a white col-
or discharge followed by 9 (6%) who reported 
dirty discharge, 2 (1.3%) with cheesy discharge 
and 1 (0.7%) had history of blood stained dis-
charge. On examination, 82 (54.7%) patients 
had normal appearance of cervix while ectopion 
was observed in 38 (25.3%), cervix was hyper-
trophic in 29 (19.3) and ulcer on anterior lip of 
cervix was observed in only one (0.7%) patient.

Among 150 patients, normal Pap smear was ob-
served in 64 (42.7%) whereas 48 (32%) showed 
infl ammatory fi ndings followed by ASCUS( 
atypical cells of undetermined signifi cance )  
in 28 (18.7%), LSIL ( low grade squamous in-
traepithelial lesions ) in 2 (1.3% ) and HSIL 
(high grade squamous intraepithelial lesions) 
in 1 (0.7%). Seven (7%) tests were concluded 
inadequate due to absence of endocervical co-
lumnar cells. 

13 (8.67%) patients were VIA positive while 
137 (91.33%) were negative for VIA.

Colposcopic fi ndings suspected 14 (9.3%) 
LSIL, 12 (8%) cases showed unsatisfactory 
fi ndings on colposcopy while 124 (82.7%) were 
found negative. 

Twenty-six biopsy specimens were sent for his-
topathology out of which, 7 (26.9%) were nor-
mal, 7 (26.9%) were infl amed. Dysplasia-I was 
diagnosed in 8 (30.8%) patients, dysplasia-II in 
3 (11.5%) and cancer was diagnosed in 1 (3.8%) 
case. 

When Pap smear fi ndings are compared with the 
gold standard histopathology, it was found that 
out of those 26 cases, which underwent biopsy 
of cervix, 9 patients were confi rmed on histopa-
thology that yielded a sensitivity of 66.7%. Out 
of 14 negative cases true negative cases were 13 
that yielded 92.8% specifi city. Positive predic-
tive value was 90%.

While comparing Pap smear fi ndings with col-
poscopy, 11 cases out of 14 positive cases on col-
poscopy were confi rmed that yielded 78.6% sen-
sitivity of Pap smear. Total 126 cases were true 
negative out of 136 negative cases that yielded 

92.6% specifi city of Pap smear. However, posi-
tive predictive value was bit low (52.4%) as 21 
cases were suspected positive on Pap smear. 
Negative predictive value was 97.7% (table-1). 

Total 13 patients were suspected positive on 
VIA out of which 10 patients were confi rmed 
positive on colposcopy while 4 cases were false 
negative that yielded a sensitivity of 71.4%. 
However, 133 patients out of 136 were true neg-
ative that yielded a high specifi city of VIA with 
colposcopy (97.8%). Th ree patients were false 
positive that described 76.9% positive predic-

Positive

Negative

438(87.6%)

62(12.4%)

Figure 1: Findings of visual inspection acetic acid (n = 500)
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Figure 2: Findings of colposcopy (n=500)
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Figure 3: Findings of histopathology (n = 54)
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tive value (table-2). 

Biopsy was performed on 26 patients. Out of 13 
patients who were suspected positive on VIA, 
9 patients were confi rmed positive while 4 pa-
tients were false positive that yielded 69.2% pos-
itive predictive value of VIA. Th ree patients out 
of 12 positive patients were found false negative 
that yielded a sensitivity of 75%. Out of 14 nega-
tive cases, 10 were true negative that yielded 
71.4% specifi city of VIA and 76.9% negative 
predictive value. 

Discussion:
Cervical cancer is the only malignancy of female 
genital tract, which can be prevented through 
organized screening programme. 4 

Globally cervical cytology is the most widely 
used screening test for cervical cancer, and in 
most developed countries it is associated with 
substantial decrease in the burden of cervical 
cancer. In developing countries like Brazil, Cos-
ta Rica, Cuba, Mexico and other Latin American 
countries, however such screening programmes 
have been associated with no or minimal impact 
on disease burden. 17 It is partly because of poor 
quality of testing and programmatic defi ciencies 

in coverage of population, follow-up, and treat-
ment of screen positive women. It is now real-
ized that the complexity of the diff erent steps 
involved in cytologic screening contribute to its 
lack of success in low resource sett ing.18

Aft er that diff erent studies conducted in India 
and Zimbabwe also showed that results of VIA 
were comparable to that of Pap smear. Sanka-
ranarayanan R et al19 undertook a randomized 
controlled trial of visual inspection screening, 
and they concluded that VIA screening, in the 
presence of good training and sustained quality 
assurance, is an eff ective method for preventing 
cervical cancer in developing countries.

It now realized that the complexity of the diff er-
ent steps involved in cytology screening contrib-
ute to its lack of success in low resource sett ing.

So cytology is not a viable option in many low 
resource countries and given resource and lo-
gistics, it is impossible at present to introduce 
the Pap smear to all parts of the world and in 
low-resource sett ing where cervical cancer is 
very common, we need a practical approach to 
screening and early detection. Faced with this 
dilemma we have to look for a cheaper yet reli-
able method of screening that will enable cov-
erage of at least 70%of target population as em-
phasized by WHO, in order that positive impact 
of screening is felt.

As it has been recommended in several previ-
ous studies that more studies should be done in 
low resource countries to evaluate the validity of 
VIA we have conducted this study to evaluate 
the results of VIA in our population, but as this 
study was a small hospital based study, it only 
refl ects the disease in the women who have ac-
cessibility to tertiary care hospital.

As the reference standard was applied in all 
participating women, whether test negative or 
positive, verifi cation bias due to diff erential ap-
plication of reference diagnostic investigation in 
screen positive and screen negative individuals 
was avoided to a large extent.

 Results of our study have shown that frequency 

Table 1: Validity of pap smear with colposcopy (n = 150)

Pap smear Colposcopy Total
Positive Negative 

Positive 11 (TP) 10 (FP) 21

Negative 03 (FN) 126 (TN) 129

Total 14 136 150
Key: TP = True positive, FP = False positive, FN = False negative, TN = True Negative
Sensitivity = TP / (TP+FN)*100 = 78.6%
Specifi city = TN / (TN+FP)*100 = 92.6%
PPV = TP / (TP+FP)*100 = 52.4%
NPV = TN / (TN+FN)*100 = 97.7%

Table 2: Validity of visual inspection with colposcopy (n = 150)

VIA Colposcopy Total
Positive Negative 

Test positive 10 (TP) 03 (FP) 13

Test negative 04 (FN) 133 (TN) 137

Total 14 136 150
Key: TP = True positive, FP = False positive, FN = False negative, TN = True Negative
Sensitivity = TP / (TP+FN)*100 = 71.4%
Specifi city = TN / (TN+FP)*100 = 97.8%
PPV = TP / (TP+FP)*100 = 76.9%
NPV = TN / (TN+FN)*100 = 97.1%
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of infl ammatory Pap smear was 38.4%, which 
is lower than given by previous local studies of 
Civil hospital and Abbasi Shaheed Hospital in 
which it was around 88%.20 Frequency of dys-
plasia (LSIL, HSIL) was 1% respectively in our 
study, which is comparable to a study of Agha 
Khan University Hospital that showed it to be 
1.2%.21

Sensitivity of Pap smear in current study was 
76% while specifi city was 73.1%. 

Wide range of sensitivity and specifi city has 
been reported for Pap smear ranged from 47% 
to 67 % and 60% to 95% respectively1 and result 
of our study is comparable to diff erent studies 
conducted locally and internationally.

Th e result of our study indicates that the sensi-
tivity and specifi city of VIA are almost compara-
ble to that of cytology and, that visual screening 
test is a promising method for the early detec-
tion of cervical lesion in resource poor countries 
and our results are consistent with the past re-
sults of various community based studies there-
fore we feel that the results of this study can be 
replicated in a population based screening pro-
gramme, a similar explanation was also given by 
other workers who worked in similar sett ing.

We can also give appropriate training to our 
paramedical staff , lady health visitors and per-
sons working in family planning centers so that 
VIA can be used as a mass screening tool, as ev-
ery patient seen by these worker will be screened 
and referred if found screen positive to tertiary 
heath care center for further assessment and 
treatment, and this will also reduce the chance 
of losing screen positive patient

Conclusion:
In conclusion, VIA appears to be a valid screen-
ing test for detection of cervical abnormalities 
in comparison to Pap smear. In resource-limited 
sett ings like ours, where organized screening by 
cytology is diffi  cult to practice, VIA appears to 
be a viable cost aff ective screening alternative 
with a reasonable sensitivity and specifi city, 
which is comparable to that of cytology. VIA has 

an advantage over Pap smear, as it does not re-
quire a vast infrastructure and training of cyto 
technicians, maintaining adequate quality con-
trol and calling a woman with cytology-positive 
results again for colposcopy and colposcopic di-
rected biopsy. As VIA is a real time test, biopsy 
and treatment can be performed in the same 
sitt ing, thus decreasing the probability of losing 
the patient.   
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