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Fig.1 A knee brace and a pulley.
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i MRIZEEB X GE##8 SIGNA15T®D
cine acquisition 27z, 2SSV ARFIT fast
scan (gradient echo) TR=66 msec, TE=15
msec, flip angle=30°, 256 X 128 matrix, FOV =
2dcm, 1 NEX Th 3, BEE LE T —¥% —
Zo—7THEREL, 28 1EOBOEMEES
ZEF128 ATV, A ¥ v VEREIZ 4 9 TH B,
P —7 £ X34 VI 5-inch round coil BN
hzEE L7z (Fig. 2).
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Fig.2  Drive system of the knee: A reci-
procating motor drives the knee brace
regularly.

3. M R

EERR (25 7%ZcH) O cine Ef%2RT (Fig.
3., BFFHHREE b TREEE L L
TRoNS, BITFWEHEZO—HHRZ T
203, I L Dix> %Y B2 3, patellofemoral
joint DBIETEE DIFENHETE 2, BERIZ
DITPLICHZE, BIXIZLDZFOMNEREZ
3,
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vl

Fig. 3

Sixteen time frames per cycle sagittal
sequence of a normal knee. The motion
of anterior (arrow) and posterior (arro-
whead) cruciate ligament can be seen.
ET : extension, FL : flexion

Fig. 4 fidth= 1068 Leus

Sixteen frames per cycle sagittal i
sequence of an injured knee. Joint fluid
(arrows) moves as knee bends. Anter-
ior cruciate ligament cannot be seen.
Arrowhead: posterior cruciate liga- {5t
ment
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Fig.5

Four time frames from a 16-time
frame per cycle : A knee of rheumatoid
arthritis with narrow joint space and
articular cartilage defect. There is a
irregular intensity at the tibial sub-
chondral bone (arrow). Arrowhead:
posterior cruciate ligament
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BrekoTn3,
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HRAEM 2 HE1T) . BEEIEERFRL TR Y, BiE
WEEEERC 2 0K S 2T, BT OBERK
DR H 5.

idth= igea

Fig.6  Four frames from a 16-frame set per

cycle: A knee after reconstruction of
the anterior cruciate ligament. Arrow :
ligament graft
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Fig.7-A
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Fig.7-B

Fig.7-A, Four time frames from a 16-frame

set : Same knee as in Fig. 4.

7-B, Four static images by GRASS
sequence (TR/TE=66/15msec, flip
angle=30") . These incremental static
images at the same position as in Fig.
7-A, fails to show to-and-fro motion of
the joint fluid (arrows in Fig. 7-A).
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Kinematic Analysis of the Knee Joint by cine MRI
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SHUNPEI MIYAKAWA **
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1-1-1 Tennohdai, Tsukuba-shi Ibavaki 305 Japan
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In order to obtain the MR imaging of a moving knee joint, we developed a drive
system of the knee. A reciprocating reversible motor with a rope and pulleys drove a knee
brace with the knee bending and extending every two seconds. Using photo sensor probe
for gating cine acquisition, we got 16-time frames/cycle MR images.

Such as articular cartilage, ligaments and synovial fluid, the fine components of a
moving knee joint were clearly seen. In a dynamic display, these cine images demonstrat-
ed “actual” movement of the knee joint. Moving joint fluid and defect of anterior cruciate
ligament were demonstrated in the case of knee injury. These findings were not seen on
static images.

Cine MR imaging was also helpful for evaluating the chronic joint disease and
ligament reconstruction.

Through the use of the present drive system and cine acquisition, dynamic MR
imaging of a moving knee joint is clearly demonstrated and it may provide useful
information in the kinematic analysis of the normal and pathologic knee.
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