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Abstract
Objective

The aim of this study was to assess the feasibility and performance 
of visual inspection of the cervix with acetic acid (VIA) as a primary 
tool for cervical cancer screening.

Design

Cross-sectional study on the accuracy of VIA as cervical cancer 
screening method.

Population

Women attending Kinshasa University Hospital for routine 
gynecologic examination from July 2009 to April 2010.

Methods

After an informed consent was obtained, the woman’s history was 
recorded, VIA was performed by a nurse; and then all the women 
were scheduled for colposcopy. The women who were assessed as 
abnormal on colposcopy and a 10% random sample of women with 
normal colposcopy result were subjected to biopsy. 

Results

Among the 350 cases, 70 cases showed abnormal appearance on 
VIA. On colposcopy examinations there were 57 cases of low-grade 
squamous intraepithelial lesions (SIL), seven cases of high grade 
SIL and nine cases of cancer. One hundred and six biopsies were 
carried out, picking up 70 cases of SIL and nine cancers. Compared 
to colposcopy, Sensitivity, Specificity, PPV and NPV for VIA were 
respectively 89%, 98%, 93% et 97%. Compared to biopsy, they were 
respectively 81%, 82%, 94% and 61 %.

Conclusion 

VIA is feasible and can be used as a primary screening tool for 
cervical cancer screening in low-resource settings or where 
cytology programs are unavailable.

Keywords: Cervix Uteri; lesions; VIA; Sensitivity; Specificity; 
Colposcopy.

Introduction
Cervical cancer is one of the leading causes of gynecological cancer-
related deaths in developing countries worldwide [1, 2]. In the 
Democratic Republic of the Congo, its incidence is, unfortunately, 

unknown because of the absence of a cancer registry and cancer-
related death information. However, data from the Gynecologic 
Oncology Division of the Kinshasa University Hospital indicates 
that during from 2006 through 2010, cervical cancer was the cause 
of morbidity and mortality in the OB/GYN Department. Despite 
the high burden of disease, there are no screening programs in DR 
Congo.

In the developed countries, cervical cancer screening has been 
shown to decrease the incidence of invasive cervical cancer 
rates and to decrease cervical cancer-related mortality through 
cytology-based screening programs. Screening programs based 
on Pap smears require technical capabilities and systems for 
transportation, communication, follow-up, and training that are 
beyond the capacity of healthcare infrastructure in most less-
developed countries [3, 4]. Thus, other methods of cervical-cancer 
screening provision have been investigated. One such method is 
visual inspection with acetic acid (VIA). The cervix is washed with 
3-5% acetic acid and then inspected with the naked for evidence 
of ace to white lesions located around the transformation zone of 
the cervix, which indicates a positive VIA test. Screeners are also 
trained to discern whether the entire cervix can be visualized as 
well as the squamocolumnar junction. 

Many thousands of women in various countries have participated in 
cross-sectional studies comparing VIA to other screening methods 
such as cytology and HPV DNA testing. Variable results have been 
obtained but overall, VIA have been shown to have sensitivities 
similar to cytology particularly in developing country settings 
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where there are either insufficient numbers of cytotechnologists 
or inadequate training and retention of this cadre of health care 
workers [5-9]. The advantage of VIA is that it gives a result in real-
time and may be linked to immediate treatment (so called ‘screen 
and treat’), using minimal technology and can be performed by 
mid-level practitioners [10,11].

This present study was undertaken to evaluate the feasibility and 
efficacy of VIA in the detection of cervical precancerous and 
cancerous lesions among Congolese women attending a tertiary 
referral center in Kinshasa. This pilot project was carried out to 
explore the issues related to the possible implementation of a 
cervical cancer screening program using VIA.

Methods
Study Type

This cross-sectional screening test study was carried out from 
July 2009 to April 2010 at the Gynecologic Oncology Unit of the 
Kinshasa University Hospital. The hospital is a busy tertiary referral 
Center. It is surrounded by suburban areas where the majority of 
the population lives on less than one dollar a day. These populations 
of women have no access to an existing screening program. 

Subjects

Women included in the study were those who were attending the 
hospital outpatient clinic for routine gynecologic examination 
or were referred from surrounding medical centers for the 
investigation of symptoms such as contact bleeding, chronic per 
vaginal discharge, unhealthy looking cervix and a range of other 
gynecological symptoms.

Women were invited to attend a health-education talk on cervical 
cancer for the purpose of recruitment into the study. A nurse gave 

the talk every morning while women were waiting to be seen for 
any health matter. After the talk, those interested in participating 
in the study were enrolled in the study.

Women aged 25–75 years who were not pregnant, who had not 
been screened previously nor treated for cervical cancer, and who 
had not undergone total hysterectomy were eligible for enrollment. 
Pregnant women and those previously treated for cervical cancer 
or precancerous lesions were excluded.

Study Design

After a description of the study was provided, the procedure 
explained, and a written consent obtained, a thorough medical 
history was obtained from each participant followed by a brief 
general examination. 

Visual Inspection with Acetic Acid

After insertion of bivalve speculum, the cervix was inspected with 
the naked eye under a light source directed to the cervix. Excessive 
cervical mucous or discharge was wiped out with a gauze swab 
moistened with saline. 

The cervix was then painted with a gauze swab soaked with 
5% acetic acid and was reexamined with the naked eye for the 
appearance of acetowhite areas after one minute. A positive test 
was defined for VIA by the appearance of acetowhite areas close to 
the squamocolumnar junction (SCJ) and of other visual markers of 
precancerous and cancerous lesions of the cervix [12]. According to 
the WHO criteria, only acetowhite lesions are positive VIA. Thus, 
other changes such as polyp, cervicitis, ectropion are considered 
as atypical and they should also turn white to be considered as 
positive or abnormal. In this study, colposcopy was used to further 
precise the nature of any change onto the cervix.

Figure 1: Flow diagram of the cross sectional study. 

Of the 350 women enrolled, 70 were VIA-positive and 280 were VIA-negative. 
Among the 70 women who were VIA-positive, 65 showed abnormal appearance on colposcopy and 5 were normal on colpopscopy. 
Among the 280 women who were negative on VIA, only 8 showed abnormal appearance on colposcopy. 
Among the 106 biopsies performed, 79 were abnormal and 27 didn’t show any abnormality
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Colposcopy

After the VIA, all the women were scheduled for colposcopy 
regardless of the VIA result. The examination of the entire cervix and 
the transformation zone was carried out with up to 40-magnification 
colposcope by a certified colposcopist (MBA). The colposcopist 
was blinded to the result of VIA. Colposcopic impressions were 
classified using the well-accepted Reid Colposcopic Index as 
normal, low-grade, high-grade or invasive cancer [13]. 

Biopsy

Women who were assessed as abnormal (those with suspected 
squamous intraepithelial lesions) on colposcopy were then 
subjected to biopsy. The type of biopsy performed was a 4-quad 
random biopsy. 

Biopsy specimens were fixed in Formalin solution and were 
shipped to the Department of Pathology for histological diagnosis. 
The reports were based on the WHO criteria for classification of 
histological diagnosis of CIN. The pathologists were blinded to the 
results of VIA and of colposcopy.

Outcome Measures 

To minimize verification bias, all the women who tested negative 
on VIA were subjected to colposcopy, and a random sample of 
10% of women with normal colposcopic examination were also 
subjected to biopsy [14]. 

Two sets of reference diagnoses were used: the first was based on 
the colposcopic examination whereas the second was based on 
histological examination alone. Colposcopy is a well-accepted 
reference test for cervical screening studies. It is sometimes 
combined with biopsy results to serve as gold standard for the 
calculation of diagnostic accuracy for VIA. Biopsy could not be 
performed on all women with negative colposcopy due to ethical 
and financial reasons. That is why authors select a random sample 
of negative-colposcopy women to undergo a biopsy in order to 
minimize the verification biases, which occur when the reference 
test cannot be performed on all subjects.

The study objective were to assess the diagnostic performance 
of VIA to pick up various categories of CIN. Hence, analyses of 
sensitivity, specificity, positive predictive value (PPV) and negative 
predictive value (NPV) were done by use of standard formulae for 
these test qualities. 

Statistical Analyses

All data analyses were performed using SPSS version 12.0 (SPSS, 
Inc., Chicago IL). A chi-square test was used to evaluate the 
diagnostic performance of VIA in comparison to colposcopy. For 
all analyses, a P value of ≤ 0.05 has been considered as statistically 
significant.

Results
This study, performed from July 2009 to April 2010, included 350 
women whose characteristics are shown in Table 1. 

A VIA was performed on all women who were included, and each 
underwent a colposcopic examination. 

Table 1. Characteristics of the Study Population
Characteristics Number %

1.  Age

25-29 years 80 22,9

30-39 years 97 27,7

40-49 years 74 21,1

50-75 years 99 28,3

2.  Marital status

Unmarried 80 22,9

Married 224 64,0

Divorced 14 4,0

Widow 32 9,1

3.   Education

None or primary school 57 16,3

High school 154 44,0

University 139 39,7

4.   Occupation

None 138 39,4

Professional 169 48,3

Students 43 12,3

5. Age at first intercourse

<15 52 14,9

15-19 144 41,1

20-24 87 24,9

25+ 34 9,7

Missing 33 9,4

6. Parity

None 104 29,7

1-2 68 19,4

3-4 52 14,9

5+ 126 36,0

7. Polygamy

No 282 80,6

Yes 68 19,4

8. Menopause

Yes 76 21,7

No 274 78,3

9. Tobacco use

Yes 17 4,9

No 333 95,1

10. Oral contraception

Yes 25 7,1

No 325 92,9

11. Lifetime partners

1 141 40,3

2-5 181 51,7

6-10 17 4,9

Missing 11 3,1
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There were 70 (20%) positive VIA reports. There were 106 biopsies 
performed during colposcopic examinations, the findings of which 
are shown in Table 3. 

Of the 73 patients with positive colposcopy, 4 turned out to be 
negative on histology. Among those found to have invasive cancers, 
two had adenocarcinoma and seven had squamous cell carcinoma 
on histology. Of the eight invasive cancers, two were picked up in 
stage IA, four in stage IB and the remaining two in stage IIA.

The diagnostic performance of VIA is shown in Tables 4 and 5. Of the 
70 women with positive VIA results, 5 did not show any colposcopic 
abnormality, whereas the remaining 65 showed abnormalities that 
were confirmed on biopsy in only 62. The results of VIA were 
negative in only eight women with precancerous lesions. All cases 
of cancerous lesions were detected by the VIA. The sensitivity of 
the VIA test was 89% vs. the sensitivity of colposcopy and 81% 
vs. that of biopsy, and its specificity was 98% vs. the specificity of 
colposcopy and 82% vs. that of biopsy.

Discussion
In developed countries, national cytology-based screening 
programs have contributed to the decline in deaths from cervical 
cancer in these countries [15].

However, successfully organized, population-based cervical cancer 
screening programs have not yet been implemented in most 
developing countries, despite the greatest burden of cervical cancer 
in these countries [1], which is largely related to poverty, lack of 
infrastructure and resources required [12].

The implementation of visual approach for cervical cancer screening 
was documented as early as the nineteen eighties when naked eye 
examination of the cervix was performed by trained paramedical 
workers. It has contributed to the improving of survival from 
the disease in low-resource countries. This approach, known as 
clinical down-staging, was evaluated and found to be successful in 
detecting 60–70% of cancers in the early stage [16, 17].

However, its efficacy in detecting precancerous lesions was rather 
disappointing. In order to enhance sensitivity and specificity of 
visual inspection, and to detect precancerous lesions, the application 
of acetic acid on the cervix was introduced.

Since then, the efficacy of VIA has been evaluated by various 
workers as suggested by the World Health Organization. 

Some found it highly sensitive and specific in detecting CIN II and 
worse disease while others found it to be specific but less sensitive 
[18,19]. 

It has been projected that screening even once in a lifetime with VIA 
can lead to a 25% reduction in the lifetime risk of cervical cancer 
in developing nations [20]. This indicates that, with good-quality 
training, continuous supervision, and quality assurance measures, 
screening with VIA and effective treatment of precancerous lesions 
can reduce the cancer burden.

In a previous community-based study in Kinshasa, Sangwa et al. 
found that physicians using VIA achieved both a higher sensitivity 
and specificity for detection of disease as compared to nurses [9], 
highlighting the importance of provider experience and training.

Denny et al. previously reported a sensitivity of 70% for detecting 
high-grade SILs and specificity of 79% using biopsy as a gold 
standard [8].

In a cross-sectional study of 2130 women conducted in Harare, 
Zimbabwe, where trained nurse midwives performed the VIA, the 
sensitivity and specificity of VIA in detecting high grade lesions was 

Table 2. Global tests results

Category Number (%)

Women screened by VIA 350 100

Women tested positive by VIA 70 20

Women diagnosed by colposcopy 350 100

Women with positive colposcopy 73 20,9

Number of biopsies performed 106 30,3

Of the 350 women who underwent VIA, all underwent colposcopy. 
Among them, 73 showed abnormal appearance on colposcopy. Biopsies 
were performed on all Colposcopy-positive and on 33 Colposcopy-
negative women.
Table 3. Biopsy Results

Biopsy result Number %

Normal cervix (Including non-specific chron-
ic cervicitis)

28 26,4

HPV/CIN 1 61 57,5

CIN 2/ CIN 3 9 8,5

Carcinoma/ Adenocarcinoma 8 7,5

Total 106 100

Table 4. Diagnostic performance of the VIA test compared with 
colposcopy

Colposcopy

Positive Negative Total P value

VIA Positive 65 (93 %) 5 (7%) 70 (100%) <.0001

Negative 8 (3%) 272 (97%) 280 (100%)

Total 73(21%) 277(79%) 350(100%)

Sensitivity: 89 %, Specificity: 98%, Positive predictive value: 93 %, Negative 
predictive value: 97 % 

Table 5. Diagnostic performance of VIA test compared with biopsy

Biopsy

Positive Negative Total

VIA Positive 63 (94%) 5 (6%) 68(100%)

Negative 15 (39 %) 23(61%) 38(100%)

Total 78(75%) 28 (25%) 106(100%)

Sensitivity: 81% (95% CI 69,9-88,4), Specificity: 82% (95% CI 62,4-93,2), 
Positive predictive value: 93 % (95% CI 82,9-97,2), Negative predictive 
value: 61 % (95% CI 43,4-75,5)
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76.7% and 64.1% respectively [21]. In the present study, VIA was 
found to be both highly sensitive as well as specific; using biopsy as 
the gold standard, the corresponding values in our study are 81% 
(sensitivity) and 82% (specificity). Those values in our hospital-
based study are higher than some other reports in the literature 
[7,8,9,10,22,23,24].

That could be explained by the fact in our study, those values are 
for all grades of CIN and both HPV infection and CIN1 lesions 
were considered as low-grade squamous intraepithelial lesions; 
whereas the aforementioned studies have looked mainly at high-
grade CIN. 

Moreover, the reason for this could be that in the most of these 
studies VIA was performed by nurses and other paramedical 
workers, while in our study VIA was performed by trained 
physicians, thus minimizing the chances of false-positive and false-
negative results. 

The other reason for the high sensitivity in this study could be 
that this hospital-based screening involved symptomatic women, 
which could be expected to detect more test positive lesions [25]. 
The sensitivity of VIA to diagnose CIN2+ was not analyzed in the 
current study. That constitutes a limitation for this study.

As shown in Table 2, biopsy result showed 28 cases with normal 
cervix. Biopsies were performed for the 73 patients with positive 
colposcopic findings and for the 33 patients with negative 
colposcopic findings. Of the 73 patients with positive colposcopy, 
4 cases turned to be negative on histology. As a result, only 24 
of the 33 cases with negative colposcopic findings demonstrated 
normal cervix. Therefore, 9 of the 33 patients (27.3%) with negative 
colposcopic findings showed abnormal histology. The false-
negative rate of colposcopy is high, and this is another limitation 
of the study.

Compared to others studies mentioned above where colposcopy 
was performed only when it was known that a woman had one 
or more abnormal screening tests, which may have influenced 
the colposcopist’s interpretation of the findings, in our study we 
offered colposcopy to all women undergoing screening as part 
of the confirmatory diagnosis. Thus our study was not subject to 
verification bias [26-28].

Conclusion
In our study, colposcopy and visual inspection had similar 
performance profiles.

The sensitivity of visual inspection equals or exceeds reported rates 
for conventional cervical cytology.

VIA has an advantage over others screening modalities as it does 
not require a vast infrastructure, maintaining adequate quality 
control and calling women with cytology-positive results again for 
colposcopy and/or colposcopy-directed biopsy.

Our study and most other studies show that direct visual inspection 
after acetic acid application is a cost effective method which can 
predict precancerous lesions with satisfactory sensitivity and 

specificity, if performed by a highly trained, motivated health 
workers. 

As VIA is a real time test, biopsy and/or treatment can be performed 
(see-and-treat approach) in the same sitting, thus decreasing the 
probability of losing patients. This appears to be advantageous for 
resource-poor countries.

Visual inspection and colposcopy have similar specificity profiles 
for CIN II and greater. In the absence of organized cytology 
screening program and limited availability of colposcopy facilities, 
VIA can be propagated on a larger scale. But it needs to be further 
evaluated in rural and primary health facilities.
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