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Fig. 1. A picture demonstrating the me-
thod measuring the angle between the fe-
mur and the cruciate ligament in exten-
sion(a) and flexion(b). From the long axis
of the femur to the long axis of the liga-
ment, the angle was measured clockwise.

Fig. 2. A picture demonstrating the me-
thod measuring the length of PCL in ex-
tension(a) and flexion(b).

a. In knee extension, PCL showed a arc-
like band. We measured its length linearly
from the most proximal portion attaching
the femur(black arrow) and to the most
distal portion inserting to posterior tibial
spine(white arrow).

b. In knee flexion, PCL was straightened
and appeared as a linear band. It's length
was measured along the midline.
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Fio] #d3 ANZAEE Bo|w HEF AA S 7kl AE

Rof(arc-like) o] W2A] e Wl FaE= 29 AR Aol A FA4 7 =
= ¥4 Bof(fan-shaped) &2 FA= et £3HS  FE I AAALC R AR g AAo] FUI F
It 2w HAFe] HolHed wet = A " AR FAFHA A7 AR Al AlEwe] |
o] 27L& FA= A gokeh(Fig. 4)

Fig. 3. A case demonstrating joint space
widening.

As compared with extension image(a) at
the mid-sagittal plane, flexion image(b)
shows widened joint space.

Fig. 4. Posterior cruciate ligament

a. In extension image, PCL is visualized
as a arc-like band with homogeneously
low signal intensity. Its proximal portion
appeared as fan-shape.

b. When the knee was flexed, PCL ap-
peared as a linear straight band without
change in signal intensity.

Fig. 5. Anterior cruciate ligament

a. In extension image, ACL appeared as a
linear straight band with heterogenous
signal on T2 weighted image. lts distal
portion showed fan-shaped appearance.

b. This flexion image shows a band with
homogeneously low signal intensity.
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Table 1. The Ligament Dimensions Measured in Both Knee Extension and Flexion Images.

Extension(mm) Flexion(mm) *p-value

PCL thickness™ 6.6 +1.1 56+1.6 0.125
length™ 404 +1.8 48.9+3.0 0.0009*
ACL thickness” 71+22 43+0.8 0.0156*
length™ 35.0 + 5.1 38.9+3.8 0.0009*

Note Numbers express Mean SD.

T Wilcoxon signed rank test was used to test statistical significance.

* P-values are significant when p<0.05.

T Paired t-test was used.

Table 2. The Angles between Long Axis of the Femur and the Ligaments According to knee flexion.

Angle between femur & ligament

Joint flexion PCL
Subject No. Extension Flexion Extension Flexion
1 80 40 160 155 73
2 70 30 160 135 80
3 75 35 165 145 80
4 90 15 153 105 60
5 60 25 163 135 75
6 75 20 155 130 75
7 55 45 150 150 80

Note ACL : Anterior Cruciate Ligament
PCL: Posterior Cruciate Ligament
Numbers mean degree.
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Fig. 6. A schema demonstrating changes in the shape and
tension of the anterior cruciate components in extension and
flexion. In flexion, femoral condyle rotates upward direction
and the relative position of point B lies anterior to point A. As
a result, lengthening of small anteromedial band(A-A’) and
shortening of the posterolateral bulk of the ligament(B-B’) is
shown.
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Knee MRI Study of Normal Cruciate Ligaments Comparing the Flexion
Images with the Extension Images: Preliminary Study’

Hye-Suk Hong M.D., Jin-Suck Suh M.D., Eun-Kee Jeong Ph.D.,
Do-Jung Kim M.D., Keum-Joo Whang M.D., Sang-Heum Kim M.D.

7Department of Diagnostic Radiology, Yonsei University Medical College

Purpose: As a baseline study for clinical application, we investigated MRI findings of normal cruciate liga-
ments in the knee being flexed as compared to those in the knee being extended.

Materials and Methods: Seven asymptomatic volunteers were studied. Knee MRI was performed with a 1.
5 Tesla unit using a dual 3 inch coil. In the decubitus position, sagittal scanning was performed with the knee in
extension, and subsequently, in flexion. We observed the shape and signal intensity of both cruciate ligaments,
and measured the angles between the long axis of the femur and ligaments, and the ligament dimensions in
extension and flexion images.

Results: As flexion and extension images were compared, cruciate ligaments differed both in their appear-
ance and dimensions. With flexion, joint space was widened, PCL became straightened and the signal intensity
of ACL became homogeneously low ;both cruciate ligaments became longer and thinner. These MRI findings
were statistically significant except for thinning of PCL.

Conclusion: MRI appearance and the dimensions of cruciate ligaments were different in the flexed knee as
compared to those in the extended knee.

Index Words : Knee, ligaments, menisci, and cartilage
Knee, MR
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