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on Brain MR Images
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Abstract : MR imaging is a very important method for the diagnosis of intracranial lesions. A measurement of
the volume of the temporal lobe is a very useful method in diagnosing temporal lobe abnormalities. Therefore we
develop the algorithm of the automated volumetry of the temporal lobe. However, it is often difficult to segment
the temporal lobe. The Sylvian fissure is an important index for the segmentation of the temporal lobe. The
purpose of this study is to develop the algorithm of the automated identification of the Sylvian fissure. We
studied 10 normal volunteers and 2 patients who were suspected of Alzheimer disease. We performed the
following four steps : (1) Segmentation of the brain on coronal images. (2) Edge enhancement of the y-direction
on sagittal images. (3) Hough transform on edge-enhanced images. (4) Correction of R-L direction and S-I
direction. In results, this method proved to be able to identify the Sylvian fissure on coronal and sagittal MR
images in normal volunteers and patients. It is concluded that the Sylvian fissure identified by this method is a
very useful index of the segmentation of the temporal lobe.
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Parieto—occipital sulcus

Sylvian Fissure

Temporal lobe ..

Preoccipital notch

Fig.1 Boundary line of the temporal lobe on a sagittal

image.
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Fig. 2

Flowchart for the detection of Sylvian fissure on
coronal MR images

Fig.3 The steps of the identification of the sylvian
fissure (a) The coronal image, (b) MPR
(sagittal), (c) The sagittal image, (d) The
segmentation of the brain on the sagittal image,
(e) The edge enhancement on the sagittal

image (f) The result of the Hough Transform
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Flowchart for the correction of the result of the
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Fig.5 The steps of the correction. (a) The result of the Hough Transform. (b) The plot of the result of the Hough
Transform on the coronal image. (c) The plot of the result of the Hough Transform on the coronal image.
Square shows an area of 15 plots. (d) The median of the 15 plots in the area. (e) The result of R-L correction.
(f) The result of S-I correction. (g) The identification of the sylvian fissure.
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Fig.6 Results on the sagittal images in a Normal patient. (a) Original sagittal images. (b) Results of the Hough
Transform. (c) Results of the identification of the sylvian fissure. (d) Manual tracing of the sylvian fissure on the

original images.

Fig.7

Results on the coronal images in a Normal patient. (a) Original coronal images. (b) Results of the identification

of the sylvian fissure. (c) Manual tracing of the temporal lobe on the original coronal images.
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Fig.8 Results on the sagittal images in a patient with Alzheimer disease. (a) Original sagittal images. (b) Results of
the Hough Transform. (c) Results of the identification of the sylvian fissure. (d) Manual tracing of the sylvian

fissure on the original images.

Fig.9

Results on the coronal images in a patient with Alzheimer disease. (a) Original coronal images. (b) Results of

the identification of the sylvian fissure. (c) Manual tracing of the temporal lobe on the original coronal images.
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Fig. 10 Results of default parameter and modified
parameter. (a) Default parameter(100<p<140).
(b) Modified parameter (120<p<160) .
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