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Abstract : The detection of cerebrovascular diseases such as unruptured aneurysm and stenosis is a major application of

magnetic resonance angiography (MRA). However, their accurate detection is often difficult for radiologists. Therefore,
several computer-aided diagnosis (CAD) schemes have been developed in order to assist radiologists with image
interpretation. The purpose of this study is to modify our segmentation method of cerebral arteries and its application to a

large image database. For the segmentation of cerebral arteries, we first used a gray level transformation to calibrate voxel

values. To adjust for variations in the positioning of patients, image registration was subsequently employed to maximize

the overlapping of the cerebral arteries in the target image and reference image. The cerebral arteries were then segmented

from the background using gray-level thresholding and region growing techniques. Finally, rule-based schemes with

features such as size and anatomical location were employed to distinguish between cerebral arteries and false positives.
Our method was applied to 876 clinical cases, which were obtained from three different hospitals. The segmentation of
cerebral arteries in 98.1% (859/876) of the MRA studies was attained as an acceptable result. Therefore, our computerized
method would be useful for the segmentation of cerebral arteries in MRA images.
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Fig.1 Enhancement of cerebral arteries based on gray-scale
transformation. (a) Original MRA image. (b) Result of gray-
scale transformation.
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(a)

Fig.2 Result of SSDA method. (a) Template image. (b) Detected
position of cerebral artery in the target image.
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Fig.3 Examples of the subjective rating. (a,b) Good. (c,d) Fair.
(e,f) Poor.
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Results of the subjective rating for all MRA images
obtained from three different hospitals.

Good Fair Poor Total
Gero Hot 197 267 11 475
Spring Hospital | (41.5%) | (56.2%) | (2.3%)
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Gifu University 14 16 1 31
Hospital (45.2%) | (51.6%) | (3.2%)
345 514 17
Total (39.4%) | (58.7%) | (1.9%) | 876

(a) (b)

Fig.4 Example of a result image judged as poor.
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Fig.5 Segmented images of cerebral arteries. (a) and (d) are
result images. (b) and (e) are gold standard. (c) and (d)
are the difference between the result and gold standard.
Upper images were obtained from Gero hot spring
hospital. Lower images were obtained from Kizawa
memorial hospital.
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Fig.6 FROC curves for the detection of unruptured aneurysms
in MRA images by using our previous method [9] and
proposed method.
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