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Introduction

Abstract

Unicondylar fractures of the distal third of the femur in the co-
ronal plane are known as Hoffa’s fractures, they are rare and very
rare. Few cases have been reported of this type of fracture, by de-
finition they are unstable fractures and therefore require surgical
treatment. The mechanism of trauma in this type of fracture is di-
rect with the knee in flexion. Often they can go unnoticed in the An-
teroposterior (AP) X-ray projection, which is why it is important to
assess the lateral projection. When they are suspected or highligh-
ted, it is necessary to pass a Computed Tomography (CT) in order to
clearly define its surgical resolution, since the approach and method
of fixation are controversial. Although today the availability and cha-
racteristics of different types of implants have increased, there is
no consensus in the literature mainly due to the lack of expertise in
these rare cases.

Hoffa's fracture, first described in 1904 [1], is a rare type of
fracture of the femoral condyle with its unique coronal cut. La-
teral Hoffa fractures are more common, but medial Hoffa frac-
tures have been described and are extremely rare. This type
of fracture is intra-articular by definition and the principles of

larly. After open reduction and internal fixation, the assembly
was protected by a Zimmer knee splint in extension for 6 weeks,
then functional knee rehabilitation sessions were initiated for
gradual recovery of joint amplitude and muscle strengthe-
ning. Strict instructions were given to avoid any weight-bearing

treatment are generally similar to those of typical intra-articu-
lar fractures. Moreover, this type of injury often goes unnoticed
due to lack of clinical suspicion and inadequate radiographic
imaging [2]. The mechanism of injury is usually high velocity
energy [3—6]. Here we present a case of a 25-year-old patient
with a rare type of injury involving the lateral femoral condyle;
surgically treated by open reduction and internal fixation.

Clinical Observation

This is a young soldier who presented to our emergency ser-
vices with right knee pain and total functional impotence of the
right lower limb following a road accident collision between 2
motorcycles with landing on the knee right. Clinical examina-
tion revealed that his knee was enlarged with tight skin and
peri-patellar bruising with no skin opening and range of mo-
tion was limited due to pain. Neurovascular examination was
normal with no signs of compartment syndrome. Knee x-rays
revealed a lateral Hoffa fracture (Figure 1).

Figure 1: AP and profile X-ray of the knee showing Hoffa’s fracture.

Computed tomography with three-dimensional reconstruc-
tion showed a displaced lateral coronal condylar fracture (Fi-
gure 2).

The patient underwent surgical treatment with means of
open reduction and internal fixation: The fracture was exposed
by a lateral parapatellar approach Under image intensifier
control, the fracture was reduced using bone clamp and secu-
red with two 4.5 mm cancellous screws, placed perpendicular
to the fracture line. The screw heads were placed extra-articu-

Figure 2: CT scan of the knee showing Hoffa’s fracture.
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Figure 3: AP and profile X-ray showing consolidation of Hoffa’s
fracture.

flexion during this six-week period to minimize the shear force
on this type of coronal fracture. Partial weight bearing was au-
thorized after 6 weeks postoperatively. At 10 weeks after the
surgical procedure, he gradually progressed towards full weight
bearing. At the six-month follow-up, he was walking unsuppor-
ted and pain-free and the knee range of motion was 15 to 130°
with good right lower limb musculature. Additionally, there was
no angular deformity or limb length difference. Control radio-
graphs showed a well-consolidated fracture with no signs of fe-
moral condyle collapse or pseudarthrosis (Figure 3).

Discussion

The so-called “Hoffa” fracture refers to an isolated fracture,
a coronal fracture of one or the other of the femoral condyles,
with intra-articular extension [5]. This rare injury corresponds
to orthopedic trauma association type 33-B3 fracture (partial
frontal articular fracture of the distal femur) [6]. These inju-
ries have already been classified. Type 1 fractures extend from
an extra-articular region located between the junction of the
posterior femoral shaft and the proximal aspect of the femoral
condyle at the top and the lower surface of the posterior aspect
of the condylar joint, so that the The insertion of the popliteus
tendon and the lateral head of gastrocnemius remain attached
to the condylar fragment. The insertions of the anterior cruciate
ligament and the lateral ligament can be attached to either the
condylar or diaphyseal fragment. They have type Il origins pos-
terior to the posterior femoral shaft-condylar junction, and are
therefore entirely intra-articular.

Compared to Type | fractures, the aforementioned ligamen-
tous insertions are less likely to be attached to the condylar frag-
ment. In Type lll fractures, all lateral ligament insertions remain
attached to the condylar fragment. No relationship between
the incidence of avascular necrosis and the type of fracture has
been conclusively demonstrated [5].

Hoffa fractures are seen in high energy trauma. Four out
of five patients with isolated Hoffa fractures in a series were
caused by a road accident [7]. In another series, five of seven
fractures were sustained in road accidents, while a sixth in-
volved a pedestrian struck by a car [5]. In a large retrospective
review of intra-articular distal femoral fractures performed at
a large level 1 trauma center, Hoffa fracture was an associated
injury in 77 cases out of 202 supracondylar-intracondylar distal
femoral fractures. Of these 77 fractures, 62 were seen in the
context of trauma from road accidents [9]. A fall from a height
seems to be the second most common scenario [5,7,9].

While some authors have considered direct impact with the
knee in a flexed position as the mechanism of injury, others
have attributed the fracture to simultaneous vertical shear and
twisting forces [5,8]. The Hoffa fracture pattern has been descri-
bed in the medial and lateral femoral condyle [5,7,9]. Bi-condy-
lar involvement has also been previously reported [8,9,10]. As
already mentioned, Hoffa fractures are not uncommonly seen
in association with other fractures of the femur, both distal and
more proximal [9,10,11]. Associated lesions of the patellar and/
or quadriceps tendons have also been reported [10,12]. In one
case, the avulsed patellar tendon became incarcerated between
the fragments of a Hoffa fracture of the lateral femoral condyle,
precluding closed reduction [12].

The oblique coronal orientation of the Hoffa fracture makes
this injury difficult to detect on standard AP and lateral radio-
graphs, especially if the fracture is nondisplaced (5,7,9). In the
AP projection, the X-ray beam is not tangent to the edges of the
fracture. The intact anterior surface of the fractured condyle fur-
ther conceals the fracture [5]. Moreover, the fractured condyle
with shortened limb can be neglected as simple varus or valgus.
If not displaced, incomplete overlapping of the condyles may
be indicative of a fracture; however, this a subtle finding may
be misinterpreted as a slight obliquity of a contemplated lateral
radiograph [7]. In large series evaluating Hoffa's fractures in the
context of intra-articular distal femoral fractures, initial AP and
lateral radiographs diagnosed only 66 of the 95 cases of Hoffa's
unicondylar fracture. In 10 cases without preoperative compu-
ted tomography (CT) evaluation, Hoffa's fracture was only dis-
covered intraoperatively [9]. In the presented case, the fracture
was obvious and displaced.

Although the patient in our presented case was successfully
treated conservatively with a knee brace and protected sup-
port, noted loss of anatomical alignment of undisplaced Hoffa
fractures treated exclusively by nonoperative management is
well described. This was the case in 3 of 7 patients in one series,
and in 1 of 5 patients in another series. The rest of the fractures
in each of these two series were treated surgically [5,7]. Hof-
fa's fractures are generally reduced and fixed with cancellous
screws oriented anterior-posterior [5,7,8,13,114,15]. When
there is metaphyseal extension of the fracture, the fixation is
supplemented by a lateral support plate [14,15]. Lateral condy-
lar surgical repair of Hoffa fractures can be performed without
arthrotomy by performing a Gerdy tubercle osteotomy and
raising the iliotibial band for better visibility [16]. Recently, the
durability of postero-anterior screw fixation was compared with
antero-posterior fixation in cadaveric femurs having undergone
osteotomies to simulate Hoffa's fractures. The authors showed
that those condyles fixed with posterior-anterior directed
screws showed less displacement when subjected to a vertical
force compared to an antero-posterior screw fixation [15].

Conclusion

To conclude, we believe that the diagnosis of this fracture
can easily go unnoticed, so keep this in mind when dealing with
high-energy knee trauma with total functional impairment and
shortening of the traumatized limb. If necessary, complete the
assessment with a CT scan with 3D reconstruction.

This fracture is best treated with open reduction and internal
fixation allowing for quick and complete recovery while avoi-
ding further long-term complications.
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