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Abstract

Background: Distal femoral fractures are not common among all fractures and the incidence rises with age. While this kind of
fracture is usually caused by low-energy trauma in the elderly, there are many known fracture patterns. We encountered a new
pattern of fracture in a middle-aged man.

Case Presentation: A 56-year-old obese man presented to our hospital with direct trauma from a motor car accident. We encountered
a bizarre pattern of distal femoral fracture, which was a biplanar unicondylar fracture in medial condyle of the femur through
physeal remnant. This fracture was similar to the pattern of Salter-Harris type III fracture and unicondylar type of T-type simple
articular epiphyseal fracture in Association for Osteosynthesis/Orthopaedic Trauma Association (AO/OTA) classification (type
43.C1.3). The fracture was fixed with two 7.3mm cannulated screws.

Conclusion: A direct trauma to the distal femur can result in different fracture patterns. In our case, a fracture through physeal
remnant of distal femur has been occurred in a morbidly obese patient with radiographic signs of osteoarthritis (OA). We
hypothesize that the conduction of axial and anterior to posterior forces through the weak epiphyseal line in a patient can cause a
new pattern of fracture similar to AO/OTA type 43.C1.3.
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Background was anatomic on multiple projections.
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Distal femoral fractures account for one percent of all
fractures and three to six percent of femoral fractures.
Although, the incidence increases with age, this type of
fracture follows a bimodal distribution; the main
mechanism of fracture is high-energy trauma in younger
patients and low-energy trauma in the elderly (1, 2).

We hereby present a case of a middle-aged man who
was referred with an unusual biplanar unicondylar distal
femoral fracture.

Case Presentation Figure 1. Anteroposterior (AP) x-ray of the knee
joint showing distal femoral fracture

A 56-year-old obese [body mass index (BMI) = 40 kg/m’|
man was admitted to our institution following a motor
vehicle accident. He was mainly complaining of severe
right knee pain. His right knee was swollen and massive
ecchymosis was noted on the medial side of his knee. On X-
ray, a unique fracture pattern in the right distal femur was
noted (Figures 1and 2).

Computed tomography (CT) scan revealed that the
fracture was consisting of a vertical intra-articular line
extending up to the physis remnant and a horizontal line
through the medial condyle, similar to a Salter-Harris type
III fracture in the pediatrics (Figures 3-5).

The fracture was non-comminuted and minimally-
displaced. On the next day, percutaneous fixation of the
fracture was performed and fixation was achieved using Figure 2. Lateral x-ray of the knee joint showing
two 7.3mm partial-threaded cannulated screws. Reduction distal femoral fracture

Post-operative and follow-up radiographs were
satisfactory (Figures 6 and 7).
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Figure 3. Coronal view cut of computed tomography
(CT) scan showing unusual fracture pattern similar
to Salter-Harris type Ill fracture in children

There was also a tibial plateau lateral side depression
fracture which was less than 1 cm. Early range of motion
(ROM) was initiated. Toe-touch weight-bearing was started
after a week and full weight-bearing was allowed after
8 weeks. At 3" month post-surgery, the patient walked
cane-free and returned to his previous level of activity.

Figure 4. Axial view cut of computed tomography
(CT) scan showing unusual fracture pattern similar
to Salter-Harris type III fracture in children

Discussion

Distal femoral fractures are relatively common injuries
with a bimodal pattern of distribution.

Figure 5. Sagittal view cut of computed tomography
(CT) scan showing unusual fracture pattern similar
to Salter-Harris type I1I fracture in children

Although low-energy injuries are common among the
elderly with this fracture, high-energy injuries are not
uncommon in the elderly with distal femoral fractures (3).
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Figure 6. Post-operative anteroposterior (AP) x-ray of
the patient’s knee showing anatomically-reduced
fracture fixed with two 7.3 mm cannulated screws

The rich musculature of the area leads to various
fracture and deformity patterns. However, as a rule of
thumb, quadriceps tends to shorten, adductors and
iliotibial band (ITB) cause varus and valgus, respectively,
and gastrocnemius may cause a posterior apex deformity
at the fracture level (1, 4, 5).

Figure 7. Post-operative lateral x-ray of the patient’s
knee showing anatomically-reduced fracture fixed
with two 7.3 mm cannulated screws

The treatment of distal femoral fractures has evolved
considerably in the last three decades. However, it often
poses a challenge to the surgeon and the patient.
Achieving a satisfactory result relies on a precise
preoperative planning, concomitant treatment of possible
comorbidities, and rigorous rehabilitation. Many
researchers have attempted to classify distal femoral
fractures, but three classifications are of clinical
importance: Neer classification presented in 1967,
Seinsheimer classification in 1980, and Association for
Osteosynthesis/Association for the Study of Internal
Fixation (AO/ASIF) classification presented in 1990 (6).

Neer et al. classified fractures in three groups (7).
Group I consists of minimally-displaced fractures, group II
constitutes fractures with displacement of the medial or
lateral condyles, and group III with concomitant
supracondylar or femoral shaft fractures.

Seinsheimer described a more complex 4-type
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classification (8): type I, non-displaced fractures with less
than 2 mm of displacement, type II, distal metaphyseal
extra-articular fractures, type III, fractures with the
involvement of intercondylar notch and separate
fragments, and type IV, intra-articular fractures with three
subgroups for medial condyle, lateral condyle, and
comminuted fractures (6).

The above-mentioned classifications are primarily of
historical interest and not used nowadays, as they tend to
overlook fracture lines in the sagittal plane and do not
give prognostic information on various fracture types.

AO[ASIF classification is the standard system of
describing fracture types. The continuous re-evaluation of
this system, having prognostic significance and being an
internationally-accepted language of fracture definition,
has led to its widespread use. AO/ASIF places distal femoral
fractures in 3 main groups: A (extra-articular), B (partial-
articular), and C (complete articular). Three subgroups
have been described for type A fractures: A1 (simple), A2
(metaphyseal wedge), and A3 (complex metaphyseal
fracture). Type C is subsequently subclassified based on
metaphyseal and articular comminution.

Partial articular fractures of the distal femur (type B
AO|ASIF) are rare and are mostly the result of a direct
impact on a flexed knee in a weight-bearing position. The
primary fracture line typically begins in the lateral or
medial intercondylar-trochlear groove. Extension in the
sagittal plane will cause a type B1 or B2 fracture for lateral
or medial condyle, respectively. Extension in the coronal
plane can result in displacement of the posterior fragment
of the condyle, which is known as “Hoffa fracture” and
counts for type B3 (9).

Type C fractures, however, are classified as C1 to C3
based on the site of comminution. In Cl, fractures are
complete articular, simple articular, and simple
metaphyseal. The fracture can be T- or Y-shaped as with
minimal or marked displacement. Our case was T-shaped
epiphyseal, making it look like a subtype C1.1 to C1.3. In our
patient, it seems that the distal femoral fracture is similar
to C1.3 fracture in which only one condyle has a fracture
and is seen as an L-shaped fracture in coronal view and
horizontal fracture in sagittal view. However, it can be
subcategorized as C1.4 by the name of complete articular,
simple articular, and epiphyseal unicondylar fracture.

In the specific case presented here, the fracture line
begins from intercondylar part of medial condyle in the
sagittal plane and extends in the axial plane. This creates a
fracture identical to a Salter-Harris type III fracture in the
pediatric population. A fracture in these planes in adults is
extremely rare, and based on our knowledge, has not been
reported in the English literature. This fracture pattern is
common in pediatric population, but a distal femoral
fracture through the physeal remnant has not been
reported in the skeletally mature patients.

Treatment of a distal femoral fracture should be
individualized to the specific “personality” of the fracture.
Type of the fracture, displacement, and comminution (if
present) should be taken into consideration when
planning a treatment strategy. Non-operative
management is seldom the treatment of choice and is only
reserved for non-ambulatory patients with severe
comorbidities (1, 4). Multiple devices have been used for
the fixation of distal femoral fractures, including locking
and non-locking plates, intramedullary nails, fixed angle
devices, and arthroplasty techniques (9), which are out of
the scope of this paper. Of note is the role of external
fixation for fractures with extensive soft tissue damage,
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and keeping in mind the high-energy nature of many of
these fractures may prove beneficial as temporary fixation
devices (10, 11).

One of the advantages of the AO/ASIF classification is
that it can be a guide for choosing the most appropriate
fixation device and technique. Namely, in type C fractures,
it necessitates anatomic rigid fixation for the articular
fragments and compression or bridge plating for the
metaphyseal segment (1).

Several studies have recommended utilizing at least
two 6.5mm cancellous screws for fixation of AO type B
fractures (9, 12). Khalafi et al. compared 6.5mm with
3.5mm screws and concluded that in order to achieve the
same stability, at least four 3.5mm cortical screws should
be used instead of two 6.5mm screws (12).

Considering the fracture pattern, displacement, and
minimal comminution along with previous symptoms of
osteoarthritis (OA) and a probable knee arthroplasty in the
future, a minimally-invasive percutaneous fixation
technique was used. Two 7.3mm cannulated screws were
utilized, each perpendicular to a primary fracture line.
Early ROM exercises were begun, and considering the risk
of a thromboembolic incidence, early toe-touch weight-
bearing was allowed. At 8 weeks, with evidence of bony
union on plain radiography, full weight-bearing was
allowed. Finally, the patient regained his preoperative
ROM and returned to his previous activities.

We believe that a fracture through the physeal
remnant, alike to what has been described as a Salter-
Harris type III fracture, was observed in this case due to the
sclerosis present because of OA. In a non-OA joint, the
metaphyseal fracture line would typically be oblique,
ending above the physeal remnant. In this case, a new
fracture pattern happened due to unknown reason; this
can have many biomechanical explanations such as
distribution of energy through weak epiphysis, but itis only a
hypothesis and needs further investigations to be proved. The
authors cannot overemphasize the role of individualizing
treatment for the “personality” of each distinct distal femoral
fracture, as described in many articles.
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