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Three-Dimensional MR Imaging of the Knee Joint
—Diagnostic Value for Meniscal Tears—
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Department of Radiology, University of Tsukuba
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The value of a three-dimensional (3D) imaging system was evaluated using a newly developed
workstation. Fifteen knee joints with meniscal tears confirmed by arthroscopic examinations
underwent 3D magnetic resonance (MR) imaging. These 3D data sets were processed into 3D display
by multiplanar reformation (MPR) and the volume rendering technique, and the features of the
meniscal tears were compared with those on conventional two-dimensional (2D) MR images.

The 3D images with MPR provided higher detectability and more descriptive delineation of the
meniscal tears than the 2D images. With its powerful image processing capacity, the workstation
facilitated high-speed, high-quality 3D display and provided precise views of meniscal cleavages for the
planning of surgical treatment. The independent processing system permitted efficient throughput of
the MR data and eliminated wasteful filming processes.
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Fig. 1 Diagram of simple classification for the shape of meniscal tears.
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Fig. 2 Diagram of the thickness of meniscal tears.
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Fig. 3 3D display of orthogonal planes.
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Fig. 4 3D display of non-orthogonal planes from volume rendering image (A) and from
orthogonal planes (B).

Table 1 Summary of 15 patients with meniscal tears

No. ‘2 f :, _— Arthroscopic findings MRI
meniscus shape, thickness 3D 2D
1 179, F R MM post oblique, complex,  full 1 1
2 25M R MM post longitudinal, vertical, superficial L 1
3 21M R MM mid longitudinal, vertical, superficial 1 0
4 69M R MM mid longitudinal, horizontal, superficial 1 0
5 24, M L MM mid longitudinal, vertical, superficial 1 0
6 54 M R MM mid longitudinal, vertical, superficial 0 0
7 23, F R MM mid longitudinal, vertical, superficial 0 0
8 47, F R LM ant transverse, complex, full 1 1
9 24 M R LM mid transverse, horizontal, full 1 1
10 266M L LM post longitudinal, vertical, full 1 1
11 23, F R LM mid transverse, horizontal, superficial 1 1
12 22 M L LM mid oblique, horizontal, superficial 1 1
13 26M R LM mid longitudinal, vertical, superficial 1 0
14 23, F L LM mid longitudinal, vertical, superficial 1 0
15 51, F R LM mid longitudinal, vertical, superficial 0 0

MM : medial meniscus LM : lateral meniscus

mid: middle segment ant: anterior segment post: posterior segment 3D:
three-dimensional image with MPR 2D : two-dimensional image 1:detected 0:
not detected
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Fig. 5 Multiplanar reformation (MPR) image. A radial line on the mieniscus sets
up the location of MPR image (arrowhead). Sequential settings provide contin-
uous radial views (arrow).
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Fig. 6 Radial views depict vertical tears consecutively (arrow) (A). An oblique

transverse view delineates the full length of a longitudinal tear on lateral
meniscus (arrow) (B).
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Fig. 7 2D sagittal MR image (SE 1,000/30, 5mm
thickness) indicates small tear at the posterior
segment of lateral meniscus (arrowhead), how-
ever, from which it is difficult to guess its feature.
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Fig. 8 3D display of the menisci using volume rendering technique. A superficial oblique
tear is delineated at the anterior segment of lateral meniscus (arrowhead).
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