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Stroke, a devastating cerebrovascular disease, 
continues to be a leading cause of death and disability 
worldwide, affecting over 100 million people. Common 
types of Stroke, (see Figure 1) are ischemic Stroke; 
caused by a clot or blocked vessel, accounting for 
87% of strokes, and hemorrhagic Stroke, caused by 
a rupture in a blood vessel, leading to blood flooding 
into the brain. This type has higher mortality and worse 
outcomes.

As the global population ages and lifestyles evolve, the 
incidence of strokes is on the rise, placing increasing 
burden on healthcare systems. In this context, the 
emergence of artificial intelligence (AI) as a powerful 
tool in medical diagnosis offers a beacon of hope. By 
leveraging advanced algorithms to analyze medical 
images such as MRIs and CT scans, AI has the 
potential to revolutionize stroke diagnosis, promising 
faster and more accurate identification of affected 
brain areas.

The development of artificial intelligence models for 
stroke diagnosis is heavily based on extensive datasets 
of brain scans from stroke patients.  These datasets 
should comprise thousands of high-resolution images 
from diverse patient populations. Subsequently, 
forming the foundation upon which AI researchers build 
increasingly sophisticated models. These AI models 
employ a variety of innovative techniques to analyze 
brain images effectively. Some take advantage of the 
natural symmetry of the brain, such as comparing the 
two hemispheres to detect anomalies. Others utilize 
multi-scale analysis, including examining images at 
various levels of detail to identify both small and large 
stroke-affected areas. Additionally, there is a growing 

Figure 1: An overview of the epidemiology of ischemic and 
hemorrhagic stroke.
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Figure 2: A system for clinical decision support powered by AI, focusing on medical imaging data 
from different hospitals.

trend towards 3D analysis, moving beyond the 
limitations of 2D slice-by-slice examination to capture 
the full spatial context of the brain.

Despite these promising advances, the field of AI-
assisted stroke diagnosis faces several significant 
challenges. For example, data bias remains a 
pressing concern. Given that current datasets may not 
fully represent the diversity of stroke types or patient 
demographics, potentially leading to skewed results. 
In addition, the issue of generalization also looms 
large. To elaborate, models trained on one dataset 
often struggling to perform well on images from 
different hospitals or imaging systems. Furthermore, 
the “black box” nature of many AI models raises 
questions about transparency and interpretability, 
making it difficult for healthcare professionals to 
understand and trust the AI’s decision-making 
process. 

Looking to the future, the research team is exploring 
various avenues to address challenges and further 
enhance the capabilities of AI in stroke diagnosis. 
The researchers at Qatar University are collaborating 

with Hyogo University in Japan and HMC in Qatar 
to develop more advanced models that can handle 
different types of brain scans and incorporate stroke-
specific knowledge. In addition, they are developing 
anatomy-based approaches that leverage the 
understanding of brain structure to improve 
accuracy, particularly for detecting small strokes. 
They are also working closely on the integration of 
multi-modal analysis,  combining image data with 
patient symptoms and medical history, to provide 
more comprehensive and accurate diagnoses, see 
Figure. 2 for illustration.

As AI technology continues to evolve, it’s crucial 
to emphasize that these systems are designed 
to augment, not replace, human expertise. The 
ideal future of stroke care envisions a synergistic 
partnership between AI and healthcare professionals, 
while AI quickly identifies potential areas of stroke 
and medical experts apply their knowledge and 
experience to make final diagnoses and treatment 
decisions. This collaboration has the potential to 
significantly improve patient outcomes, particularly 
in areas with limited access to specialist care.

The integration of AI into stroke diagnosis represents 
a significant leap forward in healthcare, offering 
hope for earlier detection, more accurate diagnosis, 
and improved stroke treatment. This progress is not 
just a triumph of algorithms and data processing; it 
represents a tangible improvement in healthcare that 
could save countless lives and enhance the quality 
of life for millions of stroke survivors around the world.

For more about this research:
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