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Abstract 

OBJECTIVES: 1) To draw up the epidemiological profile of patients who 
have benefited from cervical cancer screening by visual inspection after ap-
plication of acetic acid (VIA) and then describe the results of the test, the 
colposcopy, histological and therapeutic aspects in case of dysplasia. 2) To 
evaluate the performance of IVA in cervical cancer screening and its feasibil-
ity in low-resource countries. MATERIALS AND METHODS: This was a 
prospective and descriptive study carried out from 06 June 2015 to 31 January 
2016 (7 months) at the Maternity Center at Nabil Choucair health center in 
Dakar. The patients had been screened for cervical cancer by visual inspec-
tion, which consisted of applying 3% acetic acid after setting up a vaginal 
speculum. The test was considered positive if there were intense white areas 
in the cervix. Colposcopy was performed in case of a positive VIA result. This 
colposcopy included an unprepared examination, an examination after ap-
plication of 3% acetic acid and an examination after application of Lugol so-
lution. The colposcopic report is made according to the terminology of the 
French Society of Colposcopy and Cervico-Vaginal Pathology. Patients with 
major changes or unsatisfactory colposcopy had undergone diathermic loop 
resection. Surgical specimens were sent to pathologic anatomy and follow-up 
was performed according to the results of the histology. The studied parame-
ters concerned the socio-demographic aspects, the results of the VIA test, the 
results of the colposcopy after a positive test, the therapeutic aspects in case 
atypical transformation zone grade 2 or of unsatisfactory colposcopy, the re-
sults of the histology after the conization and the followed. The collection of 
data was done thanks to a file and the statistical analysis thanks to the soft-
ware Epi-info version 7. RESULTS: 899 patients were involved in the study. 
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The epidemiologic profile of our patient was a multipara in a period of genital 
activity, aged 42.2 years with a mean gestational weight of 4.5, and a parity of 
4. In our series, the patients had their first sexual intercourse with 20.8 years 
old. In our study, 84 patients (10.2%) had positive results after visual inspec-
tion after acetic acid applications. All patients with positive results after ap-
plication of 3% acetic acid had colposcopy. In our study, 27 patients had ma-
jor changes and/or unsatisfactory colposcopy and underwent diathermic loop 
resection for diagnostic and therapeutic purposes. Anatomo-pathological 
examination of the cone room revealed cervicitis in 22.2% of cases, flat con-
dyloma in 7.4% of cases, CIN2 in 22.2% of cases, and CIN3 in 18.5% of cases. 
All the conizations were in sano. The postoperative course was simple. 
CONCLUSION: Cervical cancer is a real public health problem in develop-
ing countries. To do to human resources, developing countries like Senegal 
must put in place simple, inexpensive, effective strategies that must globally 
respond to “screen and treat”. 
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1. Introduction 

Cervical cancer is a public health problem. This condition is responsible for 
more than 500,000 new cases and more than 265,000 deaths a year worldwide. 
This high incidence and mortality occur in 85% of cases in developing countries, 
especially those in sub-Saharan Africa [1]. 

In Senegal, there are 1800 new cases of cervical cancer each year and 795 
deaths [2]. 

These figures are alarming if compared to the Senegalese population, which is 
estimated at 14 million inhabitants [2]. 

Cervical cancer is a preventable cancer because of its accessibility to screening 
[1] [2] [3] [4]. 

The human papillomavirus (HPV) is a very important factor in the occur-
rence of cervical cancer. Oncogenic strains, high-risk (HR-HPV), are the main 
risk factors for cervical cancer. The duration of HR-HPV infection has been as-
sociated with the development of transient, persistent, or cancer-prone intraepi-
thelial precancerous lesions [5] [6]. The period between the first cytological ab-
normalities and the possible appearance of invasive cancer is estimated to be 
around ten years. Preventive vaccines, currently available on the market, are 
particularly targeted at HR-HPV 16 and 18 [7]. However, immunosuppression 
and sexually transmitted infections would potentiate the action of oncogenic 
strains of HPV [8]. Other factors such as high parity and poor socio-economic 
conditions also contribute to the development of cervical dysplasia [9]. Cervical 
cancer can be prevented by the screening and treatment of precancerous lesions 
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[10]. A woman undergoing cervical cancer screening, between the ages of 30 and 
40, would see her risk of developing cervical cancer reduced by 25% to 36%. 

The effectiveness of cervical-vaginal smear screening has been proven in in-
dustrialized countries because it has drastically reduced the incidence and mor-
tality of cervical cancer [1] [3] [4] [11]. 

Visual inspection of the cervix after application of acetic acid (VIA) is a sim-
ple, affordable cervical cancer screening approach that is particularly relevant to 
the realities of developing countries [12]. VIA has the advantage of screening for 
operable pre-cancerous and cancerous cervical lesions with comparable and 
sometimes better sensitivity than that of FCV. According to African studies, the 
sensitivity of the VIA test varies from 79% to 97% with a specificity between 87% 
and 96% [13] [14]. 

For the prevention of cervical cancer, developing countries have almost no 
screening program and are faced with lack of infrastructure, lack of staff. To this 
lack of personnel and infrastructure are added poverty and lack of education for 
populations who are risk factors for cervical cancer [4] [5] [11]. As a result, sim-
ple and accessible screening strategies such as visual inspection after acetic acid 
should be encouraged. 

The main objective of this study is to evaluate the performance of IVA in cer-
vical cancer screening and its feasibility in low-resource countries. 

2. Materials and Methods 

This was a prospective and descriptive study conducted at the Nabil Choucair 
Health Center maternity center in Dakar, Senegal, from June 06, 2015 to January 
31, 2016 (7 months). 

Included in this study were all women who had come for cervical cancer 
screening and who had given consent after days of awareness about the disease. 

The patients had been screened for cervical cancer by visual inspection, which 
consisted of applying 3% acetic acid after setting up a vaginal speculum. The test 
was considered positive if there were intense white areas in the cervix. Colpos-
copy was performed in case of a positive VIA result. This colposcopy included 
an unprepared examination, an examination after application of 3% acetic acid 
and examination after application of Lugol solution. The colposcopic report is 
made according to the terminology of the French Society of Colposcopy and 
Cervico-Vaginal Pathology. Colposcopy is said to be unsatisfactory if the junc-
tion area is not visible. 

Patients with major changes or unsatisfactory colposcopy had undergone dia-
thermic loop resection. Surgical specimens were sent to pathologic anatomy and 
follow-up was performed according to the results of the histology. The parameters 
studied included socio-demographic aspects, gynecological obstetrical history, 

VIA test results, colposcopy results after a positive test, therapeutic aspects in 
the case atypical transformation zone grade 2 or unsatisfactory colposcopy, the 
results of the study. Histology after conization and follow-up. 

Sensitivity, specificity, negative predictive value, positive predictive value of 
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visual inspection after application of 3% acetic acid were also assessed. 
These last parameters were calculated by taking colposcopy as a reference test. 
The epidemiological parameters were obtained thanks to a data collection 

form completed by the participants. 
The capture is made thanks to the software Sphinx and the statistical analysis 

by the software Epi-info 3.5. 

3. Results 

3.1. Socio-Demographic Characteristics 

During our study period, we recorded 899 patients. 
The epidemiologic profile of our patient was a multipara in a period of genital 

activity, aged 42.2 years with a mean gesture of 4.5 and an average parity of 4. In 
our series, all the patients were married and had their first sexual intercourse at 
21 years old. 

A proportion of 774 patients (86.1%) were in a period of genital activity and 
constituted the major part of our series. 

3.2. Visual Inspection after Application of 3% Acetic Acid 

Visual inspection after application of acetic acid was positive in 84 patients 
(10.2%) and was negative in 815 of our patients. 

3.3. Colposcopy 

Colposcopy was performed in 84 patients (10.2%) who had a positive VIA test. 
On examination without preparation, we found a pink collar in 68 patients 

(81.3%) and a red collar in 16 patients (18.7%). At the end of the examination, 
colposcopy had shown an atypical transformation zone grade 2 in 19.4% of cases 
(Table 1). 

3.4. Diathermic Loop Resection 

In our study 27 patients (32.1%) had grade II atypical transformation and/or 
unsatisfactory colposcopy and underwent diathermic loop resection under local 
5% xylocaine anesthesia without epinephrine %. This conization to the diather-
mic loop was performed for diagnostic and therapeutic purposes. 

3.5. Results of the Anatomopathological Examination of the  
Conization Piece 

Histological examination of the cone chamber revealed a high grade of cervical 
intraepithelial neoplasia (CIN3) in 18.5% of cases and CIN1 in 22.2% of cases 
(Table 2). All the conizations were in sano. 

3.6. Performance of Visual Screening Methods for Cervical Cancer  
(VIA) 

In our series we found a sensitivity of 100% (Table 3).  
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Table 1. Distribution of patients the conclusion of colposcopy. 

Colposcopic Conclusion Number(n) Percentage (%) 

Normale 35 41.7% 

Cervix inflammation 9 10.3% 

Atypical transformation zone grade 2 13 15.5% 

Atypical transformation zone grade 2 16 19.4% 

Unsatisfactory colposcopy 11 13.1 

Total 84 100 

 
Table 2. Distribution of the patients according to the results of the histological examina-
tion after a conization with the diathermic loop. 

Histological results number % 

Chronic cervicitis 6 22.2 

Cervical polyp 2 7.4 

Condyloma plane 2 7.4 

Endo-cervicitis 5 18.5 

CIN1 1 3.7 

CIN2 6 22.2 

CIN3 5 18.5 

Total 27 100 

 
Table 3. Performance of the VIA Screening Test. 

 Sensibility % Specificity % PPV % NPV % 

VIA 100 92 37.2 98 

PPV: positive predictive value; NPV: negative predictive value. 

3.6. Follow Up 

At 6 months of follow-up, in our series visual inspection by visual inspection af-
ter application of a 3% solution of acetic acid followed by colposcopy did not 
find any abnormalities in the patients having undergone a cone biopsy. 

4. Discussion 

4.1. Limitations of the Study 

The IVA tests were performed by several gynecologists. It is obvious that not all 
practitioners can have the same experience in interpreting tests. The other limi-
tation is that we have not explored the HIV status of our patients. 

4.2. Socio-Demographic Characteristics 

Cervical cancer is a real public health problem because of the high incidence and 
mortality attributable to it, which is high in developing countries. 
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Developing countries are characterized by a lack of screening program and 
strategy. We conducted a pilot study by visual inspection of the uterine cervix 
after application of acetic acid at the Nabil Choucair Health Center in urban 
Dakar, Senegal to assess the feasibility of the test. 

In our study, the average age of patients was 42.2 years with extremes of 18 
years and 75 years and (44.7%) were between 35 and 55 years old. Our average 
age was lower than those found by Dembele [15] in Dakar, Tebeu [16] in rural 
Cameroon and by Surendra [17] in India where the average age was 44, 46 and 
44.84 years respectively. The consideration of organized screening at a young age 
is crucial given the incidence and mortality of cervical cancer in developing 
countries characterized by the lack of a screening program [17]. 

Screening programs vary from country to country. In South Africa, a national 
cervical cancer screening program was initiated with the goal of performing cer-
vical and cervical Pap smear testing at 3 years of age from 30 years of age [18]. 

In Cuba, a screening program was set up in 1968 and more than 80% of 
women aged between 20 and 60 had been cared for [19]. 

In the USA, screening is performed from the age of 20; it is the same in the 
Scandinavian countries as Iceland while it is done in France for the first time 
between 25 and 65 years old [20]. To harmonize screening programs, WHO has 
recommended that new screening programs first offer testing to women over 30 
years of age and then to younger women once coverage of the high-risk group is 
reached is assured. WHO also advocates not including women under 25, and 
prioritizing screening for women aged 30 - 49. This screening should be contin-
ued until the age of 65 provided that the two previous smears are negative [4] 
[21] [22]. 

Cervical cancer is an “infectious disease” caused by human papillomaviruses 
with a socio-economic connotation related to co-factors such as poverty, early 
marriage, early intercourse, and multiparity, which affect women in their youth 
[1]-[6] [11] [12]. 

The epidemiologic profile of our patient was a multiparous during a period of 
genital activity with a mean gesture of 4.5 and an average parity of 4. In our se-
ries all the patients were married and had their first sexual intercourse at 20.8 
years old. A correlation between the age of first intercourse and the occurrence 
of cervical cancer was established. The adolescent’s cervix is both more exposed 
to infections and more vulnerable because of the physiological eversion of the 
glandular mucosa (monolayer epithelium more exposed to the gaps allowing the 
entry of the virus) [9] [12]. 

Indeed, the earlier it occurs, the higher the chances of developing cancer, it is 
called a window of vulnerability, predominant before the age of 20 years. Some 
authors also mention the high number of sexual intercourse per week as a factor 
of aggravation of the risk of HPV involvement and therefore of cervical cancer. 
Spousal sexual behavior also seems decisive. Some studies have found a linear 
relationship between male sexual behavior and rates of HPV infection in women 
with cervical cancer. It appears that women whose spouses have multiple sexual 
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partners are more likely to develop cervical cancer [12]. 
Some authors consider gestationality as a cofactor related to uncontrolled 

sexual activity, or unplanned maternity [23]. 
Others, on the other hand, consider that gestationality is a risk factor in its 

own right, implying the physiological impact of the evolution of pregnancy on 
the mechanisms of local immune defenses linked to the biological upheaval ex-
perienced by the cervical epithelium uterus [18]. 

4.3. Screening for Cervical Cancer 

Screening for cervical cancer with IVA is one of the proposed methods proposed 
in resource limited countries by the World Health Organization [3] [4] [5] [24] 
[25]. 

The VIA at the Nabil Choucair Health Center showed a positive test for 84 
patients (10.2%). The positivity rate of visual tests for cervical cancer screening 
varies by country and is variously reported in the literature. Dangou [14] found 
a rate of 5.4% in Guinea, Kabibou [21] and Sankanaryanan [12] found at the rate 
of 6.81% in Benin and 16.1% in a multicenter study in India and in Africa, 
Moukassa [23] in Congo recovered at a rate of 15.36%. These disparities are ex-
plained by the socio-demographic and cultural variations of the different popu-
lations but also by the experience of the providers. 

4.4. Colposcopy 

Colposcopy is an angular examination for the diagnosis of dysplasias of the cer-
vix [17] [19]. 

In our study 84 patients (10.2%) had benefited from colposcopy. 
Colposcopy recovered anmajor changes and/or was unsatisfactory for 27 pa-

tients. 
The performance of colposcopy is operator-dependent. The colposcopist may 

have difficulty assessing an atypical Grade II transformation lesion and imma-
ture metaplastic images. 

Indeed, two processes as different as immature metaplasia, which is a repair 
process, and severe dysplasia, which is a proliferative process, can generate quite 
similar colposcopy features. These difficulties diminish with the practice of col-
poscopy [26]. 

4.5. Electro-Resection at the Diathermic Loop 

Therapeutic options for dysplasia are cryotherapy or diathermic loop electro re-
section in resource-limited settings. 

The Senegalese population is characterized by a high birth rate with a rela-
tively young age for the first pregnancies, multiple pregnancies, the modest so-
cio-economic level of women without empowerment and poor compliance for 
follow-up [27] [28]. These different parameters were the arguments that led us 
to choose as a therapeutic strategy a conization to the diathermic loop. This  
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Table 4. Performance of VIA. 

Study Year Country Sensitivity % Spécificity % PPV % NPV % 

Our study 2016 Sénégal 100 92 37.2 98 

Mpiga1 [29] 2015 Gabon 88.89 100 100 92.3 

Sankarnarayanan [30] 2012 Inde 80 92 10 99 

Fofana [31] 2003 Burkina Faso 95 98.2 86.4 99.5 

Gaffikin [32] 2003 USA 96 97 20 95 

 
conization was made for diagnostic and therapeutic purposes. All pieces of con-
ization were sent to the laboratory of Anatomy and Pathology Cytology of Aris-
tide Le Dantec University Hospital. Histological examination in our series found 
a CIN2 in 22.2% of cases. 

4.6. Performance of VIA 

Screening for cervical cancer by VIA has a very good performance with sensitiv-
ity ranging from 80% to 96% [29] [30] [31] [32]. 

In our study we found a sensitivity of 100%, a specificity of 92%, a positive 
predictive value of 37.2% and a negative predictive value of 100%. 

Compared to other studies done elsewhere like that Sankarnarayanan [30] and 
Gaffikin [32], we find our rate sensitivity, specificity and positive and negative 
predictive values were more high (Table 4). This can be explained by the fact 
that they had hundreds of thousands of patients in their cohort unlike ours, 
which is a small cohort. 

Screening for cervical cancer by IVA remains an opportunity to be seized in 
developing countries.  

5. Conclusions 

Cervical cancer is a public health problem in Senegal. Like other developing 
countries, Senegal faces shortages of infrastructure, resources and other public 
health priorities such as maternal and child mortality. 

This study shows that efforts must be made to set up a simple screening me-
thod based on: 
• Visual inspection after application of acetic acid; 
• In the case of a positive test, use colposcopy; 
• In the case of atypical Grade 2 transformation or unsatisfactory colposcopy, a 

diathermic loop resection is proposed. 
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