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3D Modeling of Cerebral Hemorrhage using Gradient Vector Flow
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ABSTRACT

Brain injury causes persistent disability in survivors, and epidural hematoma(EDH) and subdural hematoma
(SDH) resulting from cerebral hemorrhage can be considered one of the major clinical diseases. In this study, we
attempted to automatically segment and hematomas due to cerebral hemorrhage in three dimensions based on
computed tomography(CT) images. An improved GVF(gradient vector flow) algorithm was implemented for
automatic segmentation of hematoma. After calculating and repeating the gradient vector from the image,
automatic segmentation was performed and a 3D model was created using the segmentation coordinates. As a
result of the experiment, accurate segmentation of the boundaries of the hematoma was successful. The results
were found to be good even in border areas and thin hematoma areas, and the intensity, direction of spread, and
area of the hematoma could be known in various directions through the 3D model. It is believed that the planar
information and 3D model of the cerebral hemorrhage areca developed in this study can be used as auxiliary
diagnostic data for medical staff.
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Fig. 1. CT images(case 1) with event information removed.
(a) - (d) : Case 1 images (slice no.-13, 18, 23, 27)

(e) - (f) : Case 2 images (slice no.-22, 23, 25, 27)

Fig. 2. Preprocessing for automatic initial value and Automatic segmentation result.
(a) original image, (b) skull removal, (c¢) candidate site, (d) final hematoma border
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(a) The bleeding area is marked with a red line
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(b) The hematoma area is presented as a binary image

Fig. 3. Automatic boundary extraction results for
hematoma areas in continuous images (data2).

(@) (b)

Fig. 4. Vector components for GVF iterative
calculations.
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segmentation times for cerebral hematoma areas.
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