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ARTICLE INFO ABSTRACT
Keywords: Hoffa fracture is a rare type of distal femoral fracture occurs in the coronal plane of either femoral
Hoffa fracture epicondyle. To date, screws in combination with lateral plate fixation is widely accepted to
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achieve stable fixation and good results. However, up to now there has not been a specially
designed anatomical plate for lateral fixation of Hoffa fracture. In this report, we demonstrate a
case of Hoffa fracture fixed with reverse application of “L” shaped contralateral proximal tibia
plate and cannulated screws, resulting in good one-year results.

Introduction

Distal femur fracture is typically confined in the axial and the sagittal plane. A rare type of distal femoral fracture occurs in the
coronal plane of either femoral condyle, termed Hoffa fracture, which accounts for 8.7% to 13% of all distal femoral fractures [1].
Hoffa fractures are challenging to treat because of its size, anatomical location, and exposed shear stresses. The Letenneur classification
is the most well-known and widely accepted classification for Hoffa fracture. For Letenneur Type I and Type III Hoffa fractures, some
studies suggested that the preferred surgical technique is the use of screws in combination with lateral plate fixation rather than screws
only [2,3] with good results at one year follow up [2,4]. However, up to now there has not been a specially designed anatomical plate
for lateral fixation of Hoffa fracture. In this report, we would demonstrate a case of Hoffa fracture fixed with contralateral proximal
tibial locking plate and cannulated screws, which eventually achieved a good functional outcome.
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b. Three-dimensional reconstruction showing the Hoffa fragment with
articularcomminution

Fig. 1. a. Sagittal and axial CT views of the fracture
b. Three-dimensional reconstruction showing the Hoffa fragment with articular comminution.
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Fig. 2. Pre-operative planning of contralateral proximal tibial plating for Hoffa fracture. a & b: right lateral proximal tibia plate; c & d: left lateral
femur condyle.
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a. Intra-operative photo showed lateral approach, and plate fixation of
Hoffa fracture. The soft tissue attachment to the fragment is preserved
under the plate.

Figure 3b. Three days post-operative radiograph showed anatomical reduction
and L plate plus cannulated screw fixaton for Hoffa fracture.

(caption on next page)
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Fig. 3. a. Intra-operative photo showed lateral approach, and plate fixation of Hoffa fracture. The soft tissue attachment to the fragment is preserved
under the plate.
b. Three days post-operative radiograph showed anatomical reduction and L plate plus cannulated screw fixation for Hoffa fracture.

Case presentation

A 65-year-old female suffered from left thigh pain and limited movement for one day after a fall. Radiograph showed left distal
femur fracture. After admission, computed tomography showed Hoffa fracture of left distal femur (Fig. 1a&b). Based on the
morphology of fracture, L-shaped contralateral proximal tibial plate was optimally chosen and matched well with the distal lateral
femur on a 1:1 scale human skeletal model(Fig. 2). She received surgery in lateral recumbent position. The surgery was performed with
left lateral sub-vastus approach to expose lateral femoral condyle and epicondyle (Fig. 3a) with the lateral collateral ligament pre-
served. The two fragments found after exposure were reduced and then fixed with a L-shaped contralateral proximal tibial locking
plate without contouring, in combination with three anterior to posterior 5.0 mm headless cannulated differential pitch screws
(Fig. 3b). Knee stability was satisfactory from full extension to flexion after fixation. After surgery, the patient received physiotherapy
with range of motion exercise encouraged. Full weight bearing walking was allowed at 3 months post-surgery. At one year follow up,
she could walk unaided with a slight limp. Her left knee ROM is 0-100°(extension-flexion), and she could squat well (Fig. 4c). The HSS
score is 78. CT and X-ray revealed stable fixation and healed fracture (Fig. 4a&b).

Discussion
Diagnosis and classification

Hoffa fractures were first described by Busch in 1869 [5]. The Letenneur classification [6] divides Hoffa fractures into three types.
In this case, the fracture line is oblique from the base of lateral condyle top to anterior part of distal femur, which is different from
either type I or type Il Letenneur classification. Another classification [7] based on CT images uses the anatomic femoral axis and a line
parallel to the posterior cortex of the femoral condyle to divide the femoral condyle into a, b, and c regions, and the Hoffa fracture in
this case fits this CT classification type II bc. A research found that Hoffa fractures occurred more frequently in the lateral femoral
condyle [8]. In the axial plane, fractures commonly extended from anterolateral to posteromedial in the lateral condyle. CT shows that
Hoffa fracture we presented is a relatively common type among Hoffa fractures.

Surgical technique

Anatomical reduction of the femoral articular surface is crucial to good long-term function. It was reported that lateral approach
facilitates the exposure of fracture as well as reduction [9]. Biomechanically, lag screws plus lateral plate fixation provides the highest
stiffness and load to failure [10] when compared to screws plus posterior plating or AP placed screws alone. Previous clinical study
reported that screw plus lateral plating showed good results at one year follow up [4].

Conventional straight or reconstruction plates only allows limited number of screws for the fixation of the Hoffa fragment [2]. On
the other hand, anatomically pre-contoured distal femur plates are designed for a more anterior placement also do not provide suf-
ficient fixation at locations posterior to the lateral epicondyle. While a specially designed Hoffa fragment specific plate is not available,
the “L” shape contralateral proximal tibial appears to fit well as demonstrated in this case which does not require pre-bending. The “L”
plate allowed three orthogonally oriented locking screws for fixation of posterior fragment in addition to the AP placed lag screw,
which ensured sufficient stability. Important for the biology, soft tissue attachments to the Hoffa fragment including the lateral
collateral ligament is not detached under the plate. The proximal part of the plate is parallel to the anatomic axis of femur, which can
extend to far proximal levels and provide sufficient fixation in cases with metaphyseal fractures.

In conclusion, we successfully demonstrated that the lateral approach plus lateral tibial plateau plate delivers ease of reduction and
fixation with good stability to tolerate early mobilization. The technique combined with headless cannulated screw fixation is our
preferred method to fix Letenneur type I, type IIa and type III Hoffa fracture.



b. Three-dimensional model of 1-year post-operative CT of left femur Hoffa fracture.

Fig. 4. a. 1-year post-operative X-ray and CT images of left femoral Hoffa fracture shows complete union.

b. Three-dimensional model of 1-year post-operative CT of left femur Hoffa fracture.
c. Clinical photo of patient 1-year after surgery show left knee ROM extension-flexion 0-100°.

c. Clinical photo of patient 1-year after surgery show left knee ROM
extension-flexion 0-100°.
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