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Osteochondral lesions and cruciate ligament

injuries
MRI in 18 knees

Lars Engebretsen’, Elizabeth Arendt' and Hollis M Fritts?

Magnetic resonance images were obtained prior to
arthroscopy and surgery in 18 knees with acute ante-
rior cruciate ligament injury. The incidence of
osseous lesions was assessed and the findings were

compared with those at arthroscopy. A total of 28
osseous lesions were detected by MRI in 15 knees,
but none of these were detected by radiographs or
arthroscopy.
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Recent studies using magnetic resonance imaging
technique (MRI) have shown a high frequency of sub-
cortical and osteochondral lesions although the radio-
graphs were normal (Rosen et al. 1991, Vellet et al.
1991). We report the frequency of osseous lesions
according to MRI correlated with the arthroscopic
findings in patients with acute anterior cruciate liga-
ment injuries.

Patients and methods

During the period from August 1990 to May 1991, 49
patients were operated for an acute rupture of the ante-

rior cruciate ligament. In 18 patients with either a
locked knee or an extension deficit, MRI was obtained
before the operation to rule out a reparable meniscal
injury. T1- and T2-weighted images were used in the
coronal and sagittal planes. The MRI was read by an
experienced radiologist (HF), and the readings were
known to the 2 arthroscopists (LE, EA) before surgery.
The cartilage surface immediately subjacent to the
documented site of osteochondral injury was evaluated
in particular. Radiographic evaluations of these knees
did not show bony alterations, with the exception of 1
patient who had sustained an anterior cruciate liga-
ment bony avulsion from the tibial plateau (Figure 1).

Figure 1. Case 9. A 20-year-old woman who sustained tibial avulsion of the anterior cruciate ligament while playing soccer.

T2 MRI. Note the large tibial osseous lesions, as shown by an
increase in the T2 signal.
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Table 1. Observations in 18 patients with acute anterior cruciate ligament injury

A B Cc D E F G H | J K L M N (o}
1 F 16 1 0 3 3 2 1 0 0 2 1 0 2
2 F 20 4 0 2 2 2 1 0 1 2 1 0 1
3 M 26 1 0 2 3 2 0 1 0 1 0 1 0
4 F 22 1 0 3 3 2 0 0 0 2 0 0 1
5 F 19 3 0 2 2 2 1 ] 0 2 0 1 142+5
6 M 57 6 0 2 3 2 1 1 0 2 1 1 0
7 M 21 1 0 3 2 2 o 1 0 2 0 1 1+2
8 M 20 1 0 2 2 2 1 1 0 2 1 1 1
9 F 22 5 1 2 0 3 0 1 5 2" 0 0 2+445
10 F 20 4 0 3 2 2 1 0 0 2 1 0 1+2
11 F 44 4 0 2 2 2 1 0 0 2 1 0 142
12 M 22 1 0 3 2 2 1 0 0 2 1 0 142
13 F 31 7 0 3 3 2 1 0 0 2 1 1 142
14 M 22 1 0 3 3 2 0 0 0 2 0 0 142
15 F 21 4 0 2 1 2 1 0 0 2 1 1 0
16 M 27 4 0 3 3 2 1 ] 1 2 1 0 142
17 M 22 2 0 1 2 1 1 0 2 1 1 0 14245
18 M 22 1 0 2 0 1 1 1 2 4] 0 1 1+243
A Case H Arthroscopic ACL evaluation L MRI ACL evaluation
8 Sex 1 partial tear 0 normal
C Age at the time of injury 2 total tear 1 partial tear
D Sport when the injury occurred 3 avulsion 2 total tear
1 basketball | Arthroscopic lateral meniscal M MRI lateral meniscal evaluation
2 American football evaluation 0 normal
3 gymnastics 0 normal 1 tear
4 skiing 1 tear N MRI medial meniscal evaluation
5 soccer J  Arthroscopic medial 0 normal
6 tug of war meniscal evaluation 1 tear
7 work-related 0 normal O MRI osseous lesion
E Radiography 1 tear 0 normal
0 normal K Arthroscopic cartilage changes 1 lateral femoral condyle
1 fracture 0 normal 2 lateral tibial plateau
F Lachman exam under anesthesia 1 lateral temoral condyle 3 medial femoral condyle
1-3 + 2 lateral tibial plateau 4 medial tibial plateau
G Pivot shift exam under anesthesia 5 other 5 cortical depression
0 normal
1-3 +
Results

MRI detected 16 complete anterior cruciate tears, |
partial tear and | normal ligament (Table 1). All 16
total ruptures were confirmed by arthroscopy. In addi-
tion, arthroscopy showed 2 partial anterior cruciate lig-
ament lesions, | of which was classified as normal
according to MR1. MRI diagnosed 28 bony lesions in
the 18 patients; only 3 patients had normal bony sig-
nals. 27 of the lesions were located in the lateral com-
partment (Figure 2). 3 patients had cortical depression
on the MRI (Figure 3). 5 patients showed cartilage
injuries according to arthroscopy, including the 3
patients with cartilage depression shown on MRI

Figure 2. Case 1. T2 signal increase representing a lesion of the
lateral tibial plateau in an anterior cruciate ligament-injured
patient.
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Figure 3. Case 17. Impaction in the lateral femoral condyle of a
football player with an acute anterior cruciate ligament.

Discussion

The accuracy of diagnosis by MRI of the knee com-
pared to arthroscopy has been reported to range from
64 to 95 percent for the medial meniscus, from 83 to
94 percent for the lateral meniscus, and from 78 to 97
percent for the anterior cruciate ligament (Jackson et
al. 1988, Lee et al. 1988, Fischer et al. 1991). The
study by Rosen et al. (1991) implies that when the
anterior ligament is torn, there is an 85 percent chance
that the patient also has sustained an osseous lesion
seen on the MRI. This was confirmed by our study
where only 3 of the 18 patients had no osseous lesions.
An exact understanding of what these abnormal MRI
signals represent is not available. The areas of low sig-
nal intensity on T1-weighted images are felt to repre-
sent areas of trabecular compression, edema or hemor-
rhage, whereas the somewhat increased signal intensity
on T2-weighted images represents areas of edema and
hemorrhage. A biopsy from the lesion site showed
edema and hemorrhage, which was interpreted by the
pathologist as consistent with a recent fracture (Rosen
et al. 1991). In an animal study on subchondral dam-
age following acute transarticular loading, MRI, histo-
logic and scanning electronmicroscopic findings were
correlated (Vener et al. 1992). They concluded that
changes identified on MRI in their animals appeared
similar to those described in humans following trauma;
the changes probably represent subchondral cracking,
with granulation tissue that may lead to arthrosis.
Vellet et al. (1991) classified bony lesions according
to MRI in humans into reticular, geographic, linear,
impaction and osteochondral fractures. At follow-up
6—12 months post-injury, two thirds of their patients
had evidence of osteochondral sequelae corresponding

to the site of their geographic fractures. Resolution
with no apparent sequelae at the site of the associated
reticular fracture was demonstrated in all cases. Conse-
quently, it seems that only certain types of osseous
lesions create subchondral and thereafter chondral
changes.

In our study, the dominant mechanism of injury
probably involved rotation of the femur and tibia rela-
tive to each other, resulting in the anterior cruciate lig-
ament tear. This subjected the femoral condyle and the
tibial plateau to high forces, resulting in osseous
lesions. The preponderance of osseous lesions within
the lateral compartment is consistent with the
increased valgus forces with or without rotation seen at
the time of injury. As suggested by Vener et al. (1992)
this type of injury may increase the risk of arthrosis.
Thus, the damage seems to occur during the acute
phase and may lead to arthrosis, even if the anterior
ligament is reconstructed and the knee stabilized.
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