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ABBREVIATIONS AND ACRONYMS 

AI – Artificial Intelligence 

DSS – Decision Support System 

EMR – Electronic Medical Record 

HCW – Healthcare Worker 

HPV – Human Papillomavirus 

hrHPV – High-risk Human Papillomavirus 

MAHE – Manipal Academy of Higher Education 

PRESCRIP-TEC – Prevention and Screening Innovation Project Toward Elimination of Cervical Cancer 

VIA – Visual Inspection with Acetic Acid 
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INTRODUCTION 

This training manual describes the application of the Artificial Intelligence Decision Support System (AI-DSS) 

as a decision support system in the secondary prevention of cervical cancer. The purpose is to obtain a 

comprehensive understanding of the application of AI-DSS in cervical cancer screening.  

 

KEY MESSAGES ABOUT CERVICAL CANCER 

• Globally, cervical cancer is the leading cause of cancer deaths in women. 

• In 2018, an estimated 570,000 new cases of cervical cancer were diagnosed globally, propelling the 

disease to fourth place on the list of the most commonly diagnosed cancers in women. 

• In low- and middle-income countries, the overall incidence and mortality rates are higher than in high-

income countries where screening programs have been implemented. 

• Several experts predict that the disease's global burden will continue to rise, with the number of new 

cases and deaths reaching an alarming 700,000 and 400,000 per year by 2030. 

• Screening for high-risk human papillomavirus (hrHPV) infection or premalignant lesions of the cervix 

is an effective way to prevent cervical cancer. 

 

KEY MESSAGES ABOUT AI-DSS AND HUMAN PAPILLOMAVIRUS 

• AI-DSS is used to detect women with premalignant lesions of the cervix. 

• AI-DSS analyses images of the cervix before and after application with acetic acid detecting 

premalignant lesions. 

• Cervical cancer is almost exclusively caused by a sexually transmitted infection – hrHPV. 

• Human papillomavirus (HPV) is a common virus that infects both women and men.  

• After infection with hrHPV, it takes years for cervical cancer to develop. 

• Premalignant lesions of the cervix are benign lesions that could develop into cervical cancer if left 

untreated. 
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TARGET GROUP 

This manual is intended primarily for local healthcare workers (HWs) – (clinicians, nurse-midwives, 

paramedics) in the project countries performing visual inspection with acetic acid (VIA) for detection of 

premalignant cervical lesions. Users are expected to be familiar with the Android Mobile Phone operating 

system and the m-Health system in order to use this manual. 

 

USING THE AI-DSS TO ANALYSE IMAGES FROM VIA 

WHAT DO AI-DSS AND VIA STAND FOR? 

The Artificial Intelligence (AI) is a decision support system (DSS) used as a supplemental tool for experienced 

healthcare providers performing visual inspection with acetic acid (VIA) during the secondary screening of 

cervical cancer. The AI-based cervical cancer screening system is a low-risk type of AI, fully equipped with 

a deep learning algorithm for interpreting images of the uterine cervix after the acetic acid application.  

 

HOW ARE VIA IMAGES OBTAINED? 

To ensure uniform conditions, the device was designed with standard lenses and standard flash. Healthcare 

personnel are advised to place the device in a holder on a speculum for greater convenience and to ensure 

a similar distance to the cervix. The operation of a device is very simple, as it is similar to operating a mobile 

phone. 

The device does not include Bluetooth or Wi-Fi to prevent data leakage. Data can only be transferred to a 

computer via a cable. 

 

HOW ARE IMAGES ANALYSED? 

Assessment of the cervix is primarily performed by HCWs using the flowchart that is shown in figure 1. Images 

obtained before and after application of acetic acid will also be analysed using the AI-DSS. The decision of 

AI-DSS analysis is depicted as a colour; green or red as shown in figure 2. The project will not use task-

shifting and will not allow the device to make decisions in place of the observer. The HCWs must follow the 

AI-DSS device developers’ instructions correctly and carefully to ensure the accuracy of the obtained results. 

Next, the outcomes of assessment by the HCW and analysis by the AI-DSS are processed according to a 

decision tree. 
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Figure 1: Decisions based on healthcare worker assessment 

 

 

Figure 2: Decisions based on the AI outcome from the device  

 

 

VIA positive

well-defined aceto-white 
cervical lesions observed, 

with the squamo-
columnar junction 
completely visible 

action needed

VIA negative
no aceto-white lesions 

observed 
invitation for screening 

after a period

suspected cancer
clinical signs of cervical carcinoma are 

obvious even before VIA

doubt whether negative or positive referral for the second opinion

complicated case due to other reason

RED dysplasia found action needed

GREEN no dysplasia 
invitation for 

screening after a 
period
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HOW IS THE DECISION TREE USED? 

Figure 3 summarizes an interaction between AI-DSS and Electronic Medical Record (EMR), as well as the 

steps involved in recording the own observation and DSS. The HCW is allowed to take note of the device's 

results only after recording their own finding in the mobile application. This will prevent any bias in the HCW's 

judgement. Pictorials depicting AI-DSS-EMR application can be found in section 1.3. 

 

 

Figure 3: AI-DSS-EMR interaction 
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The detailed AI-DSS-EMR procedure is described below. Steps 1–6 summarize the procedure from the first 

data entry of the patient to the possible scenarios in the HCW observation and AI-DSS outcome. If there is 

an agreement between the HCW observation outcome and the AI-DSS outcome, the AI-DSS-EMR 

interaction ends by step 7a. If there is a disagreement, steps 7b–9 summarize the subsequent process: 

 

Step 1 

hrHPV positive women are welcomed in the clinic. 

Data file for a client in EMR is opened and the AI 

device is started up. A random number is 

generated by the AI device and entered in the 

EMR by the HCW. 

 

Step 2 

Pre VIA picture is taken with the device and acetic 

acid is applied to the cervix. 

 

Step 3 

HCW performs VIA assessment of the cervix after 

applying acetic acid and consecutively takes VIA 

picture with the device. 

 

Step 4 

After making the personal assessment of the VIA, 

the HCW enters the findings in the EMR and 

copies the findings in the AI device. Note that 

without entering your own assessment in the 

device, the device will not generate its AI finding. 

 

Step 5 

The device generates outcome – Red (lesion 

detected) or Green (lesion not detected) and the 

HCW copies the outcome in the EMR. 
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Step 6

This step depicts possible outcomes when using the AI-DSS in addition to visual inspection following acetic 

acid application. If the HCW detects clinical signs of cervical cancer, the patient will be referred to the hospital. 

If the HCW detects signs of dysplasia, regardless of the AI-DSS outcome, the patient will be offered direct 

treatment. If the HCW is in doubt about the observation or does not detect signs of dysplasia but  

AI-DSS does, the senior expert will be consulted for a second opinion. Finally, if the HCW does not detect 

signs of dysplasia nor does the AI-DSS, the patient will be scheduled to follow up after the number of years 

indicated in their respective national protocol.  

 

Figure 4: Results of actions 

 

Step 7a – agreement between HCW and  

AI-DSS 

The device generates a folder containing random 

number as an overlay on the pre VIA and VIA 

picture, pre VIA picture, VIA picture HCW 

assessment and AI outcome (green or red). 

Subsequently, HCW connects the device to the 

computer/tablet and copies the folder in the EMR 

of the client.  

Note: This is not an urgent process and  

AI-DSS-EMR interaction ends here. 
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Step 7b – disagreement between HCW and  

AI-DSS 

The device generates a folder containing random 

number as an overlay on the pre VIA and VIA 

picture, pre VIA picture, VIA picture HCW 

assessment and AI outcome (green or red). The 

HCW connects immediately the device to the 

computer/tablet and downloads folder from the 

device into the EMR of the client. 

Note: this is an urgent process. 

 

 

Step 8 – only after step 7b 

HCW opens the second opinion option and enters 

their own telephone number where the response 

should go to. Then, pre VIA picture and VIA picture 

(with overlay random number) are sent by EMR to 

the gynaecologist for the second opinion. A 

gynaecologist performs the second opinion. 

Note: gynaecologist may be present and give oral 

advice immediately. 

 

 

 

Step 9 

Gynaecologist sends the second opinion to the 

phone number (generated number, assessment, 

and treatment advice). HCWs look up the client's 

name, related to the number, takes action (if the 

client is available), or calls the client back for 

action. The HCW enters the second opinion in the 

EMR, and the action is taken. 
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HOW TO PERFORM VIA WITH AI-DSS? 

After the informed consent was signed and the privacy ensured, ensure also that all necessary material is 

available (Cusco's speculum, AI device, sponge holder, cotton swabs, saline, freshly prepared 5% acetic 

acid, gloves).  

 

1.1 ACETIC ACID PREPARATION 

In order to obtain an optimal reaction, freshly prepared 5% acetic acid must be used for performing VIA. 

Acetic acid is hygroscopic and attracts moisture from the atmosphere. This causes the solution to get diluted 

easily. Therefore, the solution should be freshly prepared daily before the clinic starts.  

Ingredients required for preparation of 100 mL of 5% acetic acid: 

• Glacial acetic acid: 5 mL 

• Distilled water or boiled water at room temperature (after boiling for 20 minutes): 95 mL 

Apparatus and consumables required: 

• Graduated measuring cylinder (capacity, 100 mL) 

• 10 mL syringe 

• Pair of gloves 

• Bottle with stopper for storing 5% acetic acid 

Preparation: 

• Carefully measure 5 mL of glacial acetic acid with the syringe and add it to the measuring cylinder. 

• Pour 95 mL of distilled or boiled water at room temperature into the cylinder and mix thoroughly. 

• Pour the dilute 5% acetic acid into the storage container. 

• If the volume of dilute acetic acid to be prepared changes, the volumes of glacial acetic acid and 

water will change proportionately (e.g. 20 mL of 5% acetic acid = 1 mL of glacial acetic acid + 19 mL 

of distilled water). 

Label: 

5% dilute acetic acid prepared on dd/mm/yyyy. 

Storage:  

Store in a tightly capped bottle. Unused acetic acid should be discarded at the end of the day.  

 

1.2 PERFORMING VIA USING AI-DSS DEVICE 

After the necessary material was prepared, follow the instructions below: 

1. Speculum examination using Cusco’s speculum. 

2. Using a cotton swab soaked in boiled water or a swab dipped in saline solution, remove excess 

mucus or discharge gently. 

3. VIA using AI-DSS device.  

a. Start the app on the device. 

b. Click on the ID button. 

c. If lighting is required for image capture, press the Flash button.  
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d. Capture an image of the participant ID by clicking on the Capture button. 

e. Insert suitable Cusco’s speculum gently inside the vagina.  

f. Remove excessive mucus if any, over the cervix, using a cotton swab soaked in boiled water 

or saline wipe. Avoid rubbing which may cause bleeding. 

g. Keep the flash on and choose the ‘before’ option. 

h. Zoom the image up to satisfactory dimensions (usually 60–70) so that the cervix region 

covers the image region. 

i. Hold the device as close to the rim of the speculum as possible (if the device holder is 

available, place the device in the device holder). Hold the device vertically, adjust the device 

and the speculum to obtain the optimal view of the entire cervix.  

j. Click the capture button. 

k. You may keep flash off when not needed to conserve the power of the device. 

l. Choose the 'AFTER' button. 

m. Apply acetic acid using a swab dipped in 5% freshly prepared acetic acid. Apply for 1 min 

covering the cervix. 

4. Immediately do VIA-AI capture (single best image). 

5. Also, enter the VIA (manual) findings in the app. 

6. Click on the Process button. 

7. The button turns into red/green indicating it is a positive/negative case. 

Note: If the HCW collection of swabs for HPV is required (due to symptoms), collect the HPV swab before 

starting VIA. If optimal visualisation of the cervix is not possible, the woman will require a referral and will not 

be a candidate for VIA. The person performing VIA/AI-VIA needs to be trained as per a standard model 

(International Agency for Research on Cancer – IARC). Also, periodic updating/ refreshing once in 6 months 

is advisable. 

 

1.3 AI-DSS DEVICE APPLICATION IN DETAIL

The app starts with the following screen. 

 

The camera screen is visible at the left/top side. 

To the right/bottom, there are a few options for a 

selection to be made. The 'ID' option indicates the 

patient registration number and should be clicked 

when a picture of the patient registration number 

needs to be acquired. The 'Before' option is to be 

chosen when the image of the cervix before 

application of acetic acid should be acquired. The 

'After' option is to be chosen when the image of 

the cervix after application of acetic acid should be 

acquired.  

The ‘Flash’ button is used to put on/off the 

flashlight. This is used to provide the necessary 

lighting for viewing the cervix and imaging 

purposes. The flashlight should be put off when 

not required. This is important to save the battery 

charge of the device. The ‘Capture’ button should 

be used to acquire the image. 
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The cervix is visualised and evaluated by the healthcare professional, and the impression is entered as 

normal or abnormal as shown on the screen beside. Only after the evaluation of the cervix is entered into the 

app, the 'Process' button will be made visible. Click on the Process button to see the evaluation of the AI 

method. On top of the image, a slider is provided for zooming in while acquiring the cervix image such those 

regions external to the cervix is not visible in the image. For good results, the image should be acquired 

appropriately so that the cervix region occupies the whole image region. 

 

As the first step, the picture of the registration number of the participant must be acquired. The ID button of 

the app should be selected as shown below and the Capture button should be pressed to acquire the image. 

If the lighting is low, the flash button can be pressed to put the flashlight on.

 

 

Similarly, images of the cervix before and after application of acetic acid will be acquired (indicating the image 

type by selecting the before/after option as can be seen in the screenshots below). 
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All these details will be noted down and will be entered in EMR manually. However, the report on VIA positive/ 

negative results will be entered into the device itself and once HCW input is locked in the device, the AI 

reports will be generated and stored.  

 

Using USB connectivity, the random number and the two reports (HCW report and AI report) will be 

transferred to EMR. In EMR this data should go to the participant’s folder with her registration number.  

Note: All pictures are sent to MAHE and are used for further sophistication of machine learning. 
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HOW TO MAINTAIN THE DEVICE? 

Follow these four rules to ensure that the device is maintained properly:  

1. Wipe with sterile wipes all around after each use. 

2. Keep the device switched off after use. 

3. Charge the device completely on the day of screening.  

4. Keep it in the box when not in use. 

 

HOW TO PROVIDE THE PICTURES FOR THE EXPERT ASSESSMENT? 

Note that from the EMR the pictures can be extracted and sent to the expert panel for assessment. Also, the 

HCW assessment (observation outcome), the AI-DSS result, and generated number of the patient can be 

sent to a research database for the comparison of panel assessment, HCW assessment and the AI-DSS 

result. 
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