Keywords: Legg-Calvé-Perthes disease, MRI,
osteochondritis dissecans

"Department of Diagnostic Imaging, Monroe
Carrell Jr Children’s Hospital at Vanderbilt,
2200 Children’s Way, Ste 1417, Nashville, TN
37232. Address correspondence to J. H. Kan
(herman.kan@vanderbilt.edu).

Osteochondral Abnormalities:
Pitfalls, Injuries, and
Osteochondritis Dissecans

J. Herman Kan'

Osteochondral lesions most commonly occur about the knee but may affect any ar-
ticular surface of the pediatric appendicular skeleton. Osteochondral lesions include
osteochondritis dissecans, osteochondral fractures, and osteochondral abnormali-
ties associated with secondary processes such as Legg-Calvé-Perthes disease. These
abnormalities should not be confused with normal subchondral irregularities related
to normal epiphyseal ossification. The purpose of this chapter is to review osteochon-
dritis dissecans with emphasis on MRI as well as review other osteochondral lesions
that may mimic osteochondritis dissecans.

Osteochondritis Dissecans

Osteochondritis dissecans is a poorly understood entity with multiple proposed
causes, including repetitive microtrauma, ischemia, and genetic causes [1]. Osteo-
chondritis dissecans most commonly occurs about the knee, affecting the lateral as-
pect of the medial femoral condyle (Fig. 1), followed by the weightbearing surface of
the lateral femoral condyle (Fig. 2), and less commonly may affect the inferomedial
pole of the patella and trochlear fossa (Fig. 3). Osteochondritis dissecans may also
occur in the elbow, most commonly affecting the capitellum (Fig. 4). Osteochondritis
dissecans may also occur about the talar dome, most frequently affecting the medial
talar dome [2] (Fig. 5).

Osteochondritis dissecans is best delineated by MRI. Radiography may be help-
ful for identifying these lesions but provides little information regarding prognosis
and the potential need for orthopedic intervention. On MRI, osteochondritis disse-
cans usually occurs along the subchondral bone with or without involvement of the
overlying articular cartilage, with complete or incomplete fissuring extending from
the articular surface to the subchondral bone. MRI features that suggest instability
and therefore may be indications for orthopedic intervention include the presence
of intraarticular loose bodies (Fig. 4), overlying articular cartilage thinning (Fig. 3),
fluid insinuation between the fragment and parent bone (Fig. 2), and junctional cysts
between the fragment and parent bone [3] (Fig. 5). Alternative methods for determin-
ing stability of osteochondritis dissecans include direct arthrographic administration
of contrast material [4]. With direct arthrography, a lesion is considered unstable if
there is direct insinuation of contrast material between the lesion and parent bone.

In osteochondritis dissecans of the knee, juvenile osteochondritis dissecans tends
to be stable at presentation, whereas adolescent and adult osteochondritis dissecans
tend to be unstable at presentation [5]. Prognostic factors related to successful con-
servative treatment include absence of MRI features of instability, small size, and
presence of an open growth plate [5, 6]. Cahill et al. [7] reported that lesions respond-
ing to conservative treatment had a mean size of 309.5 mm? whereas lesions that
failed to heal with conservative treatment had a mean size of 436 mm?. Separately,
De Smet et al. [6] observed that osteochondritis dissecans with a good result had a
mean area of 194 mm? and those with a poor result had a mean area of 647 mm?.
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In reporting osteochondritis dissecans, the MRI report should
address lesion location, lesion stability or instability, size of the
lesion, and whether the physis is open or closed as well as deter-
mining if there are additional findings, such as meniscal tears,
that may contribute to the patient’s joint symptoms.

Normal Femoral Condylar Irregularities

Caffey et al. [8] in 1958 observed in asymptomatic pediatric
knees that 66% of boys and 41% of girls had subchondral fem-
oral condylar irregularities, most commonly affecting the lat-
eral femoral condyle. Those authors concluded that these are
normal variations of ossification of the femoral condyle and
should not be construed as representing osteochondritis dis-
secans. Controversy exists related to the existence of normal
femoral condylar irregularities as a distinct entity unrelated to
osteochondritis dissecans, particularly when MRI of a child’s
knee is otherwise unremarkable and there is no explainable
cause for the child’s symptoms.

In general, femoral condylar irregularities when identified
by radiography do not need advanced imaging, such as MRI. If
femoral condylar irregularities are identified and are in a typi-
cal posterior femoral condylar location (Fig. 6), they should be
observed without the need for further imaging. Unlike osteo-
chondritis dissecans, these femoral condylar irregularities will
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Fig. 1—10-year-old girl with unstable
osteochondritis dissecans affecting the lateral
aspect of medial femoral condyle.

A, Coronal proton density-weighted fat-
saturated image shows fluid—signal interface
between cartilage fragment and parent bone
(arrow) and subchondral edema (arrowhead).
B, Sagittal proton density-weighted image
shows overlying cartilage disruption (arrow).

Fig. 2—16-year-old boy with unstable
osteochondritis dissecans affecting the
weightbearing portion of the lateral femoral
condyle.

A, Sagittal proton density-weighted image
shows fragmentation and depression
deformity.

B, Coronal proton density-weighted fat-
saturated image shows fluid insinuation
between parent bone and osteochondral
fragment (arrow), indicative of instability.

Fig. 3—17-year-old
boy with unstable
osteochondritis
dissecans affecting
the trochlear
fossa. Axial proton
density-weighted
fat-saturated image
shows lateral
trochlear facet
osteochondritis
dissecans with full-
thickness cartilage
defect (arrow).

have intact overlying cartilage without evidence of subchon-
dral fissuring or other signs of instability on MRI.

Sometimes, femoral condylar irregularities may show marrow
edema of the parent bone and femoral condylar irregularity. Pro-
vided that there are no additional features to suggest osteochon-
dritis dissecans, the presence of marrow edema should suggest
the diagnosis of stress reaction of the femoral condylar irregular-
ity and, less likely, developing osteochondritis dissecans.
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Fig. 4—14-year-old boy with unstable osteochondritis dissecans affecting the capitellum.

A, Coronal T1-weighted image shows semicircular capitellar osteochondritis dissecans (arrowheads).

B, Sagittal proton density-weighted fat-saturated image shows flattening and cartilage thinning (arrow) as well as multiple cystlike lesions within
capitellum (arrowheads).

C, Sagittal proton density-weighted fat-saturated image also shows loose body (arrow) in anterior joint space.

Fig. 5—12-year-old girl with unstable
osteochondritis dissecans affecting the medial
talar dome.

A and B, Coronal proton density-weighted fat-
saturated (A) and sagittal STIR (B) images show
junctional cysts (arrowhead) and overlying
articular cartilage deficiency (arrow, A).

A

Fig. 6—10-year-old boy with normal femoral condylar irregularity affecting the posterolateral femoral condyle.
A-C, Radiograph (A) and sagittal proton density-weighted (B) and sagittal T2-weighted fat-saturated (C) images show fragmentation of the
posterolateral femoral condyle (arrow). Note absence of significant marrow edema and overlying articular cartilage is intact.
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Fig. 7—11-year-old boy with nondisplaced
subchondral fracture of the medial femoral
condyle. Coronal proton density-weighted fat-
saturated image shows diffuse marrow edema
and subchondral fracture line (arrow).

Other Osteochondral Lesions

Osteochondral fractures related to an acute event should not
be confused with osteochondritis dissecans. Findings sugges-
tive of an acute osteochondral fracture include appropriate his-
tory and MRI findings such as an acute fracture plane, large
joint effusion, and extensive bone marrow edema (Fig. 7).

Osteochondritis dissecans may also occur as a secondary
process to other entities. In the hip, osteochondritis dissecans
can occur as an isolated finding or in conjunction with a sec-
ondary process such as Legg-Calvé-Perthes disease [9] (Fig.
8). When these children present for MRI, a similar descriptive
approach as taken for characterizing osteochondritis dissecans
should be performed.

Conclusions

Osteochondral lesions encompass a wide spectrum of dis-
orders, including normal variations of femoral condylar ossi-
fication. The most common and symptomatic lesion is osteo-
chondritis dissecans, and care should be taken to distinguish
osteochondritis dissecans from normal variations of subchon-
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Fig. 8—9-year-old boy with right-sided Legg-Calvé-Perthes disease.
A and B, Radiograph (A) and coronal T1-weighted image (B) show large central osteochondral
lesion (arrow) related to Legg-Calvé-Perthes disease.

dral ossification, osteochondral fractures, or secondary os-
teochondral lesions related to processes such as Legg-Calvé-
Perthes disease.

REFERENCES

1. Schenck RC Jr, Goodnight JM. Osteochondritis dissecans. J Bone Joint Surg Am
1996; 78:439-456
2. McGahan PJ, Pinney SJ. Current concept review: osteochondral lesions of the
talus. Foot Ankle Int 2010; 31:90-101
. De Smet AA, llahi OA, Graf BK. Reassessment of the MR criteria for stability of os-
teochondritis dissecans in the knee and ankle. Skeletal Radiol 1996; 25:159-163
4. Kramer J, Stiglbauer R, Engel A, Prayer L, Imhof H. MR contrast arthrography
(MRA) in osteochondrosis dissecans. J Comput Assist Tomogr 1992; 16:254-260
. Kocher MS, Tucker R, Ganley TJ, Flynn JM. Management of osteochondritis disse-
cans of the knee: current concepts review. Am J Sports Med 2006; 34:1181-1191
6. De Smet AA, llahi OA, Graf BK. Untreated osteochondritis dissecans of the femo-
ral condyles: prediction of patient outcome using radiographic and MR findings.
Skeletal Radiol 1997; 26:463-467
7. Cahill BR, Phillips MR, Navarro R. The results of conservative management of ju-
venile osteochondritis dissecans using joint scintigraphy: a prospective study.
Am J Sports Med 1989; 17:601-605; discussion, 605-606
8. Caffey J, Madell SH, Royer C, Morales P. Ossification of the distal femoral epiphy-
sis.J Bone Joint Surg Am 1958; 40:647-654, passim
. Linden B, Jonsson K, Redlund-Johnell I. Osteochondritis dissecans of the hip.
Acta Radiol 2003; 44:67-71

w

wv

el

2011 ARRS Categorical Course



