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Table 1. Grades of Contrast Enhancement in Acute and
Chronic Anterior Cruciate Ligament Tears

Grade Acute Chronic
1 2(13.3) 4(57.1)
2 4(26.7) 3(42.9)
3 9(60.0) 0

Total 15 7

The numbers in the parentheses are the percent values.

Table 2. Primary and Secondary Signs of the ACL Tear

No. of the Patients

Sign Acute (15) chronic (7)
Torn ACL
increased SI 15 5
focal 2
diffuse 6 3
wavy contour 10 3
focal discontinuity 5] 0
Bone bruise 15 2
Soft tissue edema 13 2
Anterior displacement of tibia 5 5
PCL buckling 10 6

The ACL is not visualized in the 2 cases of the chronic
ACL tear.

ACL =anterior cruciate ligament

PCL =posterior cruciate ligament

SI=signal intensity

Fig. 1. Sagittal fat-suppressed gadolinium-enhanced TI-
weighted MR image (TR/TE, 450msec/l6msec) through
the intercondylar notch of the knee in a 39-year-old
woman with acute complete ACL tear. Contrast enhance-
ment is extended beyond the joint capsule into the adjac-
ent soft tissue (arrows). Wavy contour of the ACL with
diffuse hyperintensity is illustrated (arrow heads). The
contrast enhancing area at the anterior aspect of the tibia
may be bone bruise (long arrows).

Fig. 2. Sagittal fat-suppressed gadolinium-enhanced T1-
weighted MR image (TR/TE, 450msec/12msec) of the
knee in a 19-year-old boy with chronic ACL tear. Con-
trast enhancement is confined to the joint capsule
(arrows). The ACL is seen as a small fragment with mild
hyperintensity within the intercondylar notch.
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Fig. 3. Sagittal fat-suppressed gadolinium-enhanced
Tl-weighted MR image (TR/TE, 550msec/l12msec) of the
knee in a 24-year-old man with chronic ACL tear. Con-
trast enhancement is confined to the expected ACL re-
gion within the intercondylar notch (arrows). This
represents combined ACL fragment and bridging fibrous
scars.

Table 3. Comparisons between the Signs of the ACL Tear
and Grades of Contrast Enhancement in Acute and
Chronic ACL Tears

Acute(15) Chronic(7)

Sign I 0101 0 m
Increased SI focal (11) 1 2 6 1 1 0
Diffuse (9) 1 2 3 21 0
Bone bruise (17) 2 4 9 11 0
Soft tissue edema (16) 1 3 9 0 2 0
Anterior displacement of tibia(10) 1 2 2 4 1 0
PCL buckling (16) 0 3 7 4 2 0

The number in each parenthesis of the first column is the
sum of acute and chronic ACL tear cases in each finding.
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Table 4. Analysis of Findings of Soft Tissue Edema
and/or Tibial Anterior Displacement in Acute and
Chronic ACL Tears

Soft tissue  Tibial anterior No of Patients

edema displacement Acute  Chronic
+ - 10 (10 1)
- + 6 4 )
+ + 4 (3 1)
= — 2 (1 1)
Total 22 (15 7 )

The numbers in each parenthesis are those of acute and
chronic ACL tear cases, respectively.

(Table 2).
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Acute and Chronic Tears of Anterior Cruciate Ligament :
Role of Gadolinium-enhanced MR Imagingl

Eun-Jung Lee, M.D., Won-Hee Jee, M.D., Soo-A Im, M.D.,
Ho-Jong Chun, M.D., Hyun—Seouk Jung, M.D., Soo-Young Kim, M.D.,
Tae-An Kwon, M.D., Sun-Wha Song, M.D., Kyu-Ho Choi, M.D.

IDepartment of Radiology, Catholic University Medical College

Purpose:To evaluate the efficacy of fat-suppressed gadolinium-enhanced MR imaging in
differentiating acute from chronic ligament tears of anterior cruciate ligament.

Materials and Methods: MR images of 22 patients with arthroscopically proven complete tear of
the anterior cruciate ligament were retrospectively reviewed. The interval between injury and MR
examination was one day to seven years. When ligament tear was detected on MR image withe
three months of injury, the case was considered acute;if detected after three months had elapsed, it
was judged to be chronic. The extent of contrast enhancement was graded as 1, 2 or 3; grade 1, en-
hancement was confined to the expected ligament region;grade 2, enhancement extended to the
joint capsule; grade 3, enhancement extended beyond the joint capsule. The grades of contrast en-
hancement correlated with the acute and chronic stages of ligament tears. Associated bone bruise
and/or adjacent soft tissue edema were also evaluated.

Results: Among 15 patients with acute ligament tear, nine (60%) showed grade 3 enhancement;
among seven in whom tearing was chronic, four (57%) showed grade 1 enhancement. Bone bruising
was present in 100% of acute tears (15/15) and 29% of chronic tears (2/7). Soft tissue edema was
associated in 87% of acute tears (13/15) and 29% of chronic tears (2/7).

Conclusion: Fat-suppressed gadolinium-enhanced MR imaging could help differentiate acute from
chronic tears of anterior cruciate ligament, as well as bone bruising and tissue edema.

Index words: Knee, MR
Knee, Ligaments, Menisci, and Cartilage
Ligaments, Injuries

Address reprir;t requests to: Eun-Jung Lee, M.D., Department of Radiology, Catholic University Medical College, Kangnam St.
Mary's Hospital, 505 Banpo-Dong, Seocho-Gu, Seoul, 137-040, Korea,
Tel. 82-2-590-1576 Fax 82-2-599-6771

— 168 —





