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ABSTRACT

Osteochondral fractures of the lateral femoral condyle caused by lateral patella dislocation have been rarely reported. The AO/OTA
Classification is not suitable for this uncommon injury. Comminution of the anterior cartilage surface of the lateral condyle with bone
impaction is challenging to reduce and repair accurately, leading to uncertainty in joint function recovery. The treatment for this rare
fracture is not commonly reported. We, herein, report a unique case where the lateral condyle osteochondral fracture occurred alongside
patellar dislocation and instability of the patellofemoral joint. Autogenous bone grafting, open reduction, and internal fixation with a rim

plate resulted in a satisfactory outcome.

Introduction

Acute patellar dislocation can cause osteochondral
injury, mostly bony contusion of the lateral femo-
ral condyle or medial patella, and less often osteo-
chondral fracture."® In most cases, shear stress was
applied to the surface of the lateral femoral condyle
when the patella was dislocated laterally, result-
ing in ruptures of the bone-cartilage interface.**
Reviewing the literature, we found that comminuted
osteochondral fractures of the lateral femoral con-
dyle caused by patellofemoral joint impingement
were rarely reported.®® Due to the rarity of the
injury, the AO classification did not define this type
of fracture. This type of fracture brought great diffi-
culties to accurate reduction and fixation because of
the comminution of the anterior cartilage surface of
the lateral condyle. At the same time, it also brought
great uncertainty to the recovery of joint function.
We encountered a fracture of this type in which the
patella was dislocated instantaneously and the lat-
eral femoral condyle comminuted due to severe com-
pression of the patellofemoral joint. Through open
reduction and strong fixation of the rim plate, the
treatment effect was satisfactory. As far as we know,
there was no report about the application of the rim
plating technique in the treatment of lateral femoral
condyle fractures.

Case Presentation

The study was approved by the Ethics Committee of
Shangyu People’s Hospital of Shaoxing (Approval no:
SRY-20230110-0002) in Shaoxing. Written informed
consent was obtained from the participant for the
case details and images to be published.

A 51-year-old male patient was sent to the emergency
department of our hospital due to swelling and pain
in the left knee and limited mobility caused by a car
accident. The patient reported that he was directly
knocked by a car while his left knee was in a flexed
state. Physical examination showed swelling of the
left knee, obvious lateral tenderness, and positive
floating patella sign. Anteroposterior and lateral x-ray
films of the knee joint showed no obvious fracture.
However, the computed tomography (CT) 3-dimen-
sional reconstruction showed a comminuted fracture
of the left lateral femoral condyle combined with a
fracture of the left medial border of the patella. No
cruciate ligament or collateral ligament injury was
found in magnetic resonance imaging (MRI) examina-
tion (Figure 1).

The surgical strategy was to repair the articular sur-
face of the lateral condyle from the lateral approach,
restore the impaction of the articular surface by
implanting bone beneath the cartilage, and then fix
it laterally with the rim plating technique. The frac-
ture of the medial border of the patella did not involve
the articular surface, so conservative treatment was
intended unless the intraoperative evaluation indi-
cated that the patellofemoral joint was unstable.
We performed the surgery 4 days after injury. The
patient was placed in the supine position, and a thigh
pneumatic tourniquet was placed. The left thigh and
anterior iliac crest were sterilized and draped. A lat-
eral parapatellar approach was adopted, followed by
flexion to 45° with knee support. This incision could
fully expose the lateral wall of the lateral condyle and
the anterior articular surface. First, the articular sur-
face fracture fragments were restored to reestablish
the integrity and smoothness of the articular surface
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Figure 1. (A-B) Preoperative computed tomography 3-dimensional reconstruction of
the left knee showing a comminuted fracture of the lateral aspect of the left lateral
femoral condyle (C-D) Magnetic resonance imaging showed a comminuted fracture
of the lateral articular surface of the left lateral femoral condyle glide with collapse.

cartilage. At this point, the articular surface appeared to have egg-
shell-like morphology, and there was a sizeable bone defect in the
subchondral bone. An appropriate amount of cancellous bone was
taken from the anterior superior iliac spine, and the cancellous bone
was implanted at the bone defect through the lateral wall fracture.
Then the fracture fragment of the lateral wall was reduced, and a
2.0 mm 6-hole T-shaped locking plate (Weigao, Shandong, China) was
taken (1 hole in the transverse direction of the T-shaped plate was cut
off). Prebending and shaping were performed according to the curva-
ture of the articular margin of the lateral femoral condyle. The plate
was placed close to the lateral edge of the articular surface to ensure
the optimal screw support and fixation position (close to the articu-
lar subchondral bone as much as possible). The locking screws were
placed one by one. It was confirmed that the screws did not penetrate
the articular surface of the femoral condyle under direct vision. After
the fixation was completed, flexion and extension activities of the
knee joint showed that the fracture fragment remained sufficiently
stable and there was no internal fixation irritation. The patella had
no tendency to become unstable or dislocate laterally (Figure 2).

Results

Patients were allowed to perform early ROM exercises postoperatively.
One week after the operation, the patient started to walk gradually
under the protection of the brace. At the same time, the knee joint was
guided to actively flex and extend rehabilitation exercises according to
the patient’s tolerance. The full range of non-weight-bearing activities

HIGHLIGHTS

Comminuted osteochondral fractures of the lateral femoral condyle caused by
impingement of the patellofemoral joint is a rare injury pattern.

Comminution of the anterior cartilage surface of the lateral condyle brings
about a challenge in treatment of these injuries.

Autogenous bone grafting, open reduction, and internal fixation with a rim
plate provided satisfactory functional outcomes with fracture healing at
12 weeks.
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Figure 2. It was confirmed by intraoperative direct vision that the fracture was
satisfactorily repositioned, the joint surface was flat, and the internal fixation
screws did not penetrate the joint surface.

was gradually restored. Postoperatively, x-rays were used to evaluate
joint reduction, and regular xrays or CT scans were performed to
observe fracture healing. No increase in articular surface depression
or loss of reduction was observed. The fracture healed 12 weeks after
the operation, and the patient returned to their original work half a
year after the operation without knee joint pain and functional impact.
Reexamination CT scan 11 months after the operation showed a
smooth articular surface and no obvious degeneration of local carti-
lage. After 15 months of follow-up, the Lysholm score was 98 (Figure 3).

Discussion

Fractures of the distal femur account for 3% to 6% of femur fractures
in adults.”® In the past, distal femoral fractures were mostly classified
according to AO classification. Fractures that involved the lateral
femoral condyle were classified as type B1 or type B3, and most of
them were axial and rotational violent injuries.’ Hoffa fracture (type
B3) was most commonly reported. In this case of our study, violence
from the front of the knee joint caused the patella to dislocate later-
ally. It hit the lateral femoral condyle, resulting in the impaction and
shearing of the anterior trochlear area of the lateral femoral condyle.
The AO classification cannot accurately describe this type of frac-
ture. Since the patella can be spontaneously reset after instantaneous
dislocation, regular x-ray examinations may not be able to detect
femoral condyle fractures.*’® Computed tomography 3-dimensional
reconstruction or MRI examination can accurately evaluate articular
surface cartilage damage, and MRI can further evaluate the medial
patella ligament damage.
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Figure 3. (A, B) Eleven months postoperative x-ray shows good fracture healing (C)
Computed tomography reconstruction showed a flat joint surface and no significant
degeneration of the articular surface cartilage 11 months after surgery.

The trochlear region fracture of the lateral femoral condyle will affect
the “congruency” of the patellofemoral articular surface and the sta-
bility of the patella, resulting in later osteoarthritis and impairment
of joint function. Surgery is generally required for these cases. For
reduction, open reduction via the lateral approach is often adopted.
If the fracture fragment is relatively complete and single, it can also
be reduced with the assistance of arthroscopy." The difficulty for the
surgeon is the choice of fixation method. Absorbable threaded pin-
ning has been reported.'* However, the results are uncertain as the
degradation period of absorbable pins does not match the fracture
healing period, and the fixation reliability is poor. Zhou et al® used
anchor sutures under arthroscopic-assisted reduction and achieved
good clinical results, but some patients required secondary removal
due to suture irritation. Herbert screws and absorbable screws were
also used for fixation,***** but the strength is not able to meet the
needs of early exercise because of the point-type fixation by screws.
In addition, the fracture fragments of the articular surface are gener-
ally small and thin, and the compression screws are likely to cause
the split and crack of the cartilage fragments because of the relatively
few fixation points available by screws. In our case, the articular sur-
face was severely comminuted with obvious splitting and impaction.
It was questionable whether the abovementioned fixation methods
could achieve immediate stability.

Rim plating technique was initially applied to comminuted fractures
of the tibial plateau involving the posterolateral corner.” Since there
was no special internal fixation material in the aforementioned area,
a 2.7 mm LCP (Locking Compression Plate®) plate could be used to
surround the fragment of the posterolateral corner of the tibial pla-
teau close to the articular surface. Better mechanical fixation can be
achieved when combined with an anterolateral plate. Inspired by this
idea, we used rim plating technology for fixation in our case. The
advantages are as follows: 1) the 2 mm steel plate is easy to shape,
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and the plate can be shaped according to the curvature of the lateral
condyle to closely fit the lateral femoral condyle; 2) it is low notch,
which can reduce prominence at the patellofemoral articulation. This
method showed less interference of the joint capsule and no internal
fixation irritation reaction; 3) the angle of the locking screw can be
adjusted appropriately, allowing the insertion of a screw of sufficient
length to avoid penetrating the femoral condyle; 4) The screw with a
diameter of 2 mm allows for fixation close to the subchondral bone,
so that the articular surface could be better supported; 5) the plate
combined with multidirectional locking screws can turn the previous
point fixation of Herbert screws into 3-dimensional fixation, increase
the support and grasp of the articular surface fracture fragments, and
exert better biomechanical stability, which meets the exercise needs
of patients at an early stage.

In this case, there was no surgery performed for the fracture of the
medial border of the patella. During the operation, the patellofemoral
joint could be seen to move well without any signs of patellar insta-
bility when the knee joint was passively moved. Due to the stable
fixation of the lateral femoral condyle, the patient was allowed to
perform ROM exercises after the operation. Good surgical reduction,
strong fixation, and early exercise have brought about the patient’s
final satisfaction.

Conclusion

In conclusion, the rim plating technique for comminuted osteochon-
dral fractures of the lateral femoral condyle had a good effect. It was
worth future exploration and attempts.
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