
Inclusive Artificial Intelligence for 

Medical Imaging in Low-Resource Settings

Karim Lekadir
University of Barcelona

Barcelona Artificial Intelligence in Medicine Lab

(BCN-AIM)



Part 1 – AFRICAI:

African Network for AI in Biomedical Imaging
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AFRICAI

www.africai.org

500+ members

30+ countries

http://www.africai.org/
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Part 2 – AIMIX Project:

Inclusive AI in Medical Imaging



EU PROJECTS

EuCanImage (2022-2024):

A European Cancer Image Platform for 

Next-Generation Artificial Intelligence and 

Precision Medicine in Oncology

➢ Breast cancer

➢ Colorectal cancer

➢ Liver cancer



EUCANIMAGE

Can AI increase the diagnostic

sensitivity of liver MRI, currently at

60%, for detecting small

hepatocellular carcinoma (HCC)

lesions (≤ 2 cm) in cirrhotic liver?

Rimola, J. et al. 2012. Non-invasive diagnosis of hepatocellular carcinoma ⩽ 2 cm in cirrhosis. Journal of hepatology, 56(6).
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EU PROJECTS

RadioVal (2022-2026):

International Clinical Validation of 

Radiomics Artificial Intelligence for Breast 

Cancer Treatment Planning

➢ Trustworthiness

➢ FUTURE-AI guidelines

Argentina

Egypt

Turkey



AIMIX PROJECT

How to build AI tools for areas with no “Big Data”?

AIMIX: Collaborative approach

➢ Combine African and non-African data

➢ Combine high-end and low-cost data

➢ Combine general ethical considerations and local contexts



AI FOR MIDWIVES IN RURAL AFRICA

Image: 
UN Population Fund 
Kenya

Statistics: UN Population Fund Kenya

AI-POWERED 

FETAL ULTRASOUND

PREGNANCY CONDITIONS

e.g. placenta previa or pre-eclampsia risk

REFERRAL TO

COUNTY HOSPITALS



APPROACH

150 750 32,000

NETWORK 
“OPTIMISED”
FOR LOCAL 

POPULATION

STEP 1   CROSS POPULATION “SHARED” PATTERNS

STEP 2   LOCAL POPULATION “SPECIFIC” PATTERNS

Pre-eclampsia + +



PRELIMINARY RESULTS

Automated plane detection for areas in 

Africa with limited clinical experts
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1. Can we directly use an existing AI tool for fetal ultrasound 
plan selection in Africa?

2. Or should we build a completely new AI tool with African 
datasets?

3. Or should we combine African and non-African data for 
building a new tool? 

APPLICATION IN AFRICA



Collection of a multi-country and multi-centre (n=2) maternal-fetal US dataset labelled with the 
most common US fetal planes: femur, head, abdomen and thorax and other.

Denmark

Spain

X. P. Burgos-Artizzu, D. et al. Evaluation of deep convolutional neural networks for automatic classification of common maternal fetal ultrasound planes, Scientific Reports 10 (1) (2020)

M. Tolsgaard et al. Does artificial intelligence for classifying ultrasound imaging generalize between different populations and contexts?, Ultrasound in Obstetrics and Gynecology. 12

EUROPEAN DATASETS



Collection of a multi-country and multi-centre (n=5) maternal-fetal US dataset labelled with the 
most common US fetal planes: femur, head, abdomen and thorax and other.

Algeria

Ghana

Egypt

Uganda

Malawi

AFRICAN DATASETS
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DATA PROPERTIES



c CNN
fetal plane classifier

c

High-resource settings

Low-resource settings

High-resource settings

SPANISH AI MODEL



Country Average recall (%)

Spain 93.28

Denmark 90.32

Malawi 62.18

Egypt 69.23

Uganda 74.36

Ghana 41.02

Algeria 71.15

SPANISH AI MODEL



c CNN
fetal plane classifier

P= 1792

TRANSFER LEARNING

COMBINED AI MODEL



Country Average recall (%) BEFORE
transfer learning

Average recall (%) AFTER
transfer learning

Spain 93.28

Denmark 90.32

Malawi 62.18 88.30

Egypt 69.23 84.62

Uganda 74.36 100

Ghana 41.02 92.31

Algeria 71.15 92.31

FINAL RESULTS



FINAL RESULTS
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▪ There are challenges for imaging AI development and deployment in low-

resource settings

▪ There are also opportunities to develop smart solutions based on AI that can be 

realistically implemented in low-resource settings

▪ Inclusive AI allows to combine data, expertise, resources and disciplines to 

solve unmet clinical needs using new approaches

CONCLUSIONS
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