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Fig. 1. A. Sagittal proton density-
weighted (TR :2000/TE:30) MR
image of a normal ACL shows the
ACL angle of 60°. The ACL angle
is measured between the anterior
surface of the ACL and a reference
line taken along the articular sur-
face of the mid-lateral tibial pla-
teau.

B. Sagittal proton density-weight-
ed (TR:2000/TE:30) MR image of
arthroscopically proven partial
tear shows the ACL angle of 35°.

Fig. 2. A. Sagittal proton density-
weighted (TR :2000/TE:30) MR
image of a normal ACL shows the
ACL-Blumensaat angle of —8°
The ACL-Blumensaat angle is
measured between the posterior
surface of the femur and the distal
portion of the ACL. The angle has
a negative value when the apex
points superiorly.

B. Sagittal proton density-weight-
ed (TR:2000/TE:30) MR image of
arthroscopically proven partial
tear shows the ACL-Blumensaat
angle of 12°. The angle has a posi-
tive value when the apex points
inferiorly.
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Fig. 3. A. Frequency distribution of ACL angle between patients with a normal ACL and patients with a torn ACL

shows good separation.

B. Frequency distribution of ACL angle between patients with a completely torn ACL and a partially torn ACL shows

poor seperation.

Table 1. Sensitivity, Specificity and Accuracy of ACL Table 2. Sensitivity, Specificity and Accuracy of ACL-BL.
Angle Angle
Sensitivity Specificity Accuracy Sensitivity Specificity Accuracy
(40° 64.5%(49/76) 100%(55/55) 79.4%(104/131) 0°¢ 100%(76/76) 16.4%(9/55)  64.9%(85/131)
(45° 85.5%(65/76) 98.2%(54/55) 90.8%(119/131) 5°< 100 %(76/76)  58.2%((32/55) 81.7 %(107/131)
(50° 89.5%(68/76) 89.1%(49/55) 89.3%(117/131) 0°¢ 90.8%(69/76) 94.5%(52/55) 92.4%(121/131)
(55° 96.1%(73/76) 45.5%(25/55) 74.8%/(98/131) 5°¢  69.7%(53/76) 100%(55/55) 82.4%/(108/131)
ACL: Anterior Cruciate Ligament ACL : Anterior Cruciate Ligament
ACL-BL. : Anterior Cruciate Ligament-Blumensaat Line
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Fig. 4. A. Frequency distribution of ACL-Blumensaat angle between patients with a normal ACL and patients with a

torn ACL shows good separation.

B. Frequency distribution of ACL-Blumensaat angle between patients with a completely torn ACL and a partially torn

ACL shows poor separation.
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The Significance of Alteration of Anterior Cruciate Ligament
Axis as a Secondary Sign of Tear'

Jin Hee Park, M.D., Joo Hyuk Lee, M.D., Ki Young Song, M.D.
Jong Chan Lee, M.D., Kusub Yun, M.D., Si Kyung Lee, M.D.
Young-Hoon Kim, M.D.?

lDepartment of Radiology, Kangnam General Hospital Public Corporation
ZDepartmerzt of Orthopedic Surgery, Kangnam General Hospital Public Corporation

Purpose:To assess the significance of alteration of the anterior cruciate ligament(ACL) axis as
seen on magnetic resonance imaging of anterior cruciate ligament tear.

Materials and Methods: ACL angle(angle between lateral tibial plateau and ACL) and
ACL-Blumensaat line angle(angle between ACL and Blumensaat line) were measured in 76 patients
with ACL tear and 55 patients with normal ACL. The significance of the change in orientatiion of
the ACL was evaluated.

Results: ACL angle was significantly smaller in the tear group(35.07° £ 10.34°, mean =+ standard
deviation) than in the normal group(54.11° +4.61°)(p  0.001); when cutoff value was less than 45°,
sensitivity, specificity and accuracy were 85.5%, 98.2% and 90.8%, respectively. The ACL-
Blumensaat line angle was significantly greater in the tear group(20.33°£9.56°) than in the normal
group(2.55° £ 4.86°)(p ( 0.001). when cutoff value was more than 10°, sensitivity, specificity and ac-
curacy were 90.8%, 94.5 %, and 92.4%, repectively.

Conclusion: The change in orientation of the ACL was an important associated finding in cases of
ACL tear. We suggest that cutoff values should be an ACL angle of less than 45°, and an
ACL-Blumensaat line angle of more than 10°.

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