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INTRODUCTION METHODOLOGY 
Cerebral amyloid angiopathy haemorrhage (CAAH) and hypertensive ICH 

(h-ICH) are caused by rupture of blood vessels secondary to acquired 

weakness of the vessel walls, leading to hematoma formation within the 

parenchyma of the brain. Differentiating CAAH from h-ICH is based on 

clinical history and investigation results, but can be challenging due to 

similarities in clinical presentation and imaging. We propose development 

of an imaging algorithm based on CT to distinguish between CAAH and h-

ICH. The preference for CT is based on the shorter image acquisition time, 

and it’s availability and affordability which is especially relevant to 

developing countries. Based on our approach, the processed CT image is 

anticipated to assist clinicians in differentiating between the two major ICH 

types.  

To develop an algorithm to differentiate the two main categories of primary 

ICH; hypertensive-related ICH and CAA-related ICH using CT scan.  

We obtained CT brain images of primary ICH (n =40) in 

DICOM format from the UKM Medical Centre 

(UKMMC). The DICOM images were anonymized to 

remove the subject’s metadata. The images were then 

resized into 256x256 pixels to standardize the image 

resolution and reduce the memory capacity during 

processing. We used a skull removal algorithm for brain 

extraction and normalized all the skull stripped images 

to bring the range of intensity values to a normal 

distribution.  

We propose to differentiate bleed on the CT brain 

images based on homogenous pixel intensity using k-

means algorithm. K- means clustering identified 7 

clusters, namely; white matter, grey matter (2 clusters), 

cerebrospinal fluid (2 clusters) and hematoma (2 

clusters), as visualized in the result section. The k-

means algorithm workflow is as shown below; 
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CONCLUSION 
The proposed clustering technique is expected to help differentiate between CAAH and h-ICH on CT scan. The image clusters 

will be further analyzed using texture feature extraction and a classifier algorithm will be implemented to differentiate between 

the two forms of ICH using the significant features. We welcome further comments or questions which can be mailed to 

kckalai@ukm.edu.my 
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