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Three Dimensional Display of the Brain Surface from Magnetic
Resonance Images Using a Personal Computer
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Department of Radiology, Nippon Medical School
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A new system for three dimensional display of brain surface from magentic resonance images has
been developed using a personal computer. The system consists of the personal computer with a
co-processor for mathematical operation and frame memory for full color graphic display. MRI data
were transfered to the computer with the floppy disks. Using the paint algorithm, extraction of brain
tissue was performed semi-automaticaly with a manual operation. Brain surface data were displayed
on a CRT by a voxel method from an arbitral direction.

The result of clinical application of the system showed that the 3-dimensional display of brain
surface was useful in comprehending abnormalites including atrophy and cystic lesions.

In this paper, we introduce the new system and discuss clinical applicablilies.
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MRI scanner :
Toshiba MRT50A

! floppy disk (data transfer)

l 8-inch floppy disc drive unit

Personal computer :
NEC PC9801-RA5 (Hard disk 40Mbyte)
+intel i-80387 (16) (Co-processer)
+SAPIENCE Super Frame
(Frame memory)
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Fig. 1 System configulation

Fig. 2 Process of extracting brain tissue.
A) The left image is a slice of brain MR images. In the right image, signal
intensity at areas shown with orange color is larger than a threshold. In order to
extract a region, the location of the region is selected with a yellow arrow
manually. B) A green area is extracted automatically by a paint algorithm. C)
By indicating regions with an arrow, the areas for three dimensional display can

be extracted automatically
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Fig. 3 A surface images of a brain: This case is 24-year-old male, healthy
volunteer. A} Superior view. B) Right antero-supeior view,
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Fig. 4 A case of arachnoid cyst, 21-year-old, female.
A) Right antero-superior view. B) Right postero-superior view

Fig. 5 A case of cerebral atrophy, 82-year-old,
female. Right antero-inferior view
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