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Osseous femoral avulsion of the anterior cruciate
ligament origin in an adult

Samir H. Shah, MD; Jack A. Porrino, MD; Bruce C. Twaddle, MD; and Michael L. Richardson, MD

Injuries of the anterior cruciate ligament are commonly encountered in clinical practice, and occur in a
wide variety of settings, from sports-related injuries to polytrauma. Tears of the anterior cruciate liga-
ment supersede osseous avulsion in the adult demographic; however, in the pediatric population, osseous
avulsion reflects the most frequent injury. When osseous avulsion of the anterior cruciate ligament occurs
in children or adults, the injury typically occurs at the level of the tibial eminence. Conversely, osseous
avulsion injuries from the femur are rare, with all cases reported in the literature occurring in the skele-
tally immature. We report a case of a 47-year-old woman who suffered an osseous avulsion of her ante-
rior cruciate ligament from her lateral femoral condyle. To our knowledge, this reflects the first reported
case of femoral osseous avulsion of the anterior cruciate ligament origin in an adult.

Case report

A 47-year-old woman struck by an automobile was air-
lifted to our emergency department. Multiple pelvic and
comminuted intertrochanteric right femoral fractures were
identified on her initial pelvic radiographs and computed
tomography (CT) study. She was actively bleeding from
these injuries, resulting in hemodynamic instability and
emergent embolization.

Initial radiographs of the right knee demonstrated open
fractures of the tibial plateau and proximal fibula, as well as
a small and subtle ossific fragment within the intercondylar
notch, adjacent to the medial cortex of the lateral femoral
condyle (Fig 1).

The proximal right femur fracture was fixed with an in-
tramedullary rod and interlocking screws. Wound irrigation
of the right tibial plateau and fibular fractures was also
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Fig. 1. 47-year-old
woman with femo-
ral osseous avul-
sion of the origin of
the anterior cruci-
ate ligament. Fron-
tal (A) and oblique
(B) radiographs of
the knee demon-
strate a small,
crescentic, ossific
fragment (arrows)
adjacent to the
medial cortex of the
lateral femoral
condyle at the ex-
pected location of
the anterior cruci-
ate ligament origin.
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Fig. 2A. Axial view.

Fig. 2B. Coronal view.

:

Fig. 2C. Sagittal view.

Fig. 2. 47-year-old woman with femoral osseous avulsion of
the origin of the anterior cruciate ligament. Axial (A), coronal
(B), and sagittal (C) noncontrast CT imaging with bone and
soft-tissue algorithm of the knee demonstrates the avulsed
osseous fragment (arrow) and the anterior cruciate ligament
(open and curved arrow) arising from the fragment.

performed due to the open nature of these injuries, with
definitive repair delayed. Subsequently, an unenhanced CT
of the right knee was acquired by the clinical service to
further characterize the tibial plateau fracture for pre-
operative planning purposes. A small avulsed fracture
fragment was again noted immediately adjacent to the me-
dial cortex of the lateral femoral condyle, with associated
cortical irregularity of the adjacent femur and a grossly
intact-appearing anterior cruciate ligament (ACL) attached
to the minimally displaced fragment (Fig. 2).

Following repair of the right tibial plateau fracture, a
magnetic resonance imaging (MRI) study of the right knee
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was obtained by the clinical service for a more detailed
assessment of the soft tissues. Although poorly depicted by
MRI, the avulsed fracture fragment arising from the medial
cortex of the lateral femoral condyle was apparent, with
marrow edema at the donor site of the lateral femoral con-
dyle. Notably, the ACL was intact (Fig. 3). In addition to
the highly comminuted fracture of the proximal fibula,
there was avulsion of the distal insertion of the biceps
femoris tendon and fibular collateral ligament.

Arthroscopy confirmed osseous femoral avulsion of the
ACL origin, with an otherwise intact ACL (Fig. 4). The
fracture fragment was reduced provisionally with a Kirsch-
ner wire and ultimately fixed with a 4-mm cancellous screw
and washer (Fig. 5). Intraoperatively, it was noted that sagit-
tal stability had been successfully restored. A 4-mm cancel-
lous screw and washer were used to stabilize the proximal
segment of the fractured fibula. Next, a 3.5-mm anchor
was placed into the proximal fibula and used to reattach
both the fibular collateral ligament and the biceps femoris
tendon.

In addition to the injuries described above, the patient
also suffered fractures of the right clavicle, left tibia, and
fibula, as well as fractures of multiple lumbar spine trans-
Verse processes.

Discussion

In children, epiphyseal chondral and osteochondral
ACL avulsions are not uncommon due to relatively elastic
connective tissue and correspondingly weaker bony struc-
tures (1, 2). Osseous avulsion of the ACL in the pediatric
population occurs most commonly at the distal tibial at-
tachment site (1, 2). However, in adults, the ACL tends to
tear before osseous avulsion can occur (1, 2). Adult cadav-
eric models have demonstrated that under typical stressors,
osscous avulsion of the ACL is less common than ligament
disruption, and when osseous avulsion does occur, it occurs
at the level of the tibial eminence (3).

A review of the literature yielded 13 reported cases of
proximal femoral osseous avulsion of the ACL; however, all
occurred in the skeletally immature (4-16). To our knowl-
edge, there have been no previous reported cases of osse-
ous femoral avulsion of the ACL origin in an adult.

In our case, the avulsed fracture fragment was apparent
on the radiographic examination; a small ossific density
bordered the medial cortex of the lateral femoral condyle
at the expected attachment site of the ACL. Had notch
views been obtained, the fragment would likely have been
even more conspicuous (4, 6). C'L to greater advantage
than MRI, demonstrated the bony avulsion and exhibited
continuity of the fragment with the ACL. The MRI readily
demonstrated the intact ACL with bone-marrow edema at
the lateral femoral condylar donor site of avulsion. The
avulsed ossific fragment, however, was challenging to iden-
tify on MRI.

Although exceedingly rare in the adult, osseous femoral
avulsion injury of the ACL can occur. It is imperative that
this tiny avulsed fracture fragment not be overlooked, par-
ticularly in the case of polytrauma with additional distract-
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Fig. 3. 47-year-old woman with femoral
osseous avulsion of the origin of the ante-
rior cruciate ligament. Axial proton density
(A), coronal proton density (B), coronal
STIR (C), sagittal proton density (D), and
sagittal STIR (E) magnetic resonance
images of the knee demonstrate the
avulsed osseous fragment arising from
the medial cortex of the femur (straight
arrows) and the attached and intact ante-
rior cruciate ligament (curved arrows).

Figure 4. 47-year-old woman with femoral osseous avulsion of the origin of the anterior cruciate ligament.
Intra-operative image (A) demonstrates a gap separating the irregular contour of the lateral femoral condyle
(open arrow) and the detached anterior cruciate ligament (asterisk), which is attached to the avulsed osse-
ous fragment (closed arrow) prior to repair. Intra-operative image (B) demonstrates a screw (open arrow)
fixing the previously avulsed anterior cruciate ligament (asterisk) to the lateral femoral condyle.

ing fractures about the knee joint. While instability of the
ACL may be suggested on the clinical examination, sepa-
rating osscous avulsion from ligament disruption on physi-
cal examination alone is not possible. The management of
these two injuries 1s markedly different. Our case demon-
strates that this injury can be accurately suggested on radi-

ography, and subsequently confirmed by way of CT or
MRI.
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