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Emergency Department’s

Case of the Month

Tibial Plateau Fractures

Questions and Answers

1.What injuryhas she sustained?

Patients presenting to the emergency depart-
ment with pain, knee effusion, and the
inability to weight bear on the affected knee
should be considered for the diagnosis of
tibial plateau fracture (TPF). This patient’s
initial x-rays (see Figures 1 and 2) were
reported as “large knee effusion; the antero-
posterior (AP) x-ray demonstrates areas of
cortical disruption of the lateral tibial
plateau with no significant displacement or
apparent depression.”

2.What does this involve,andwhat is
themechanismof injury?

A tibial plateau fracture involves the weight
bearing cartilage surface of the knee joint.
The tibial plateau is comprised of a pair of
concave surfaces, the medial and lateral
condyles, which form the inferior articular
surface of the knee and articulate with the
menisci and femoral condyles. The medial
plateau is more oval while the lateral one is
more circular in shape. Together, the tibial
plateaus account for approximately 75% of
the surface area of the proximal tibia with
the rest composed of the intercondylar emi-
nence.The structural integrity of this surface

Nicholas Sowers, MD, BSc, BA, and
Sam G. Campbell, MD, BCh, CCFP(EM), FCCHL

Linda’s Case
Linda is a 55-year-old visitor to the coast, with a
history of insulin dependent diabetes mellitus and
hypertension, who presents to the ED complaining
of acute onset right knee pain and the sensation
that “something had given way” as she jumped
from one rock to another while at the beach. She
has been unable to weight bear on the leg. On
examination, she is pain free at rest. She has a
considerable effusion, which she says accumulated
within about 20 minutes. Any knee movement
elicits pain. No ligament laxity is apparent, and the
overlying skin is intact.

Read on for more on Linda.

Figure 1: Initial plain film of right knee
demonstrating cortical disruption of lateral tibial
plateau without displacement



is paramount for maintaining normal knee
alignment, stability, and range of motion.
The plateau has a normal slope of

approximately 10° from anterior to posterior
and an anterior-posterior height discrepancy
may be appreciated on lateral x-ray views.
TPF result from a two part mechanism,

typically of significant energy, where there
is an axial load applied with a concurrent
varus (medial fracture) or valgus (lateral
fracture) force applied at the knee. Fractures
of the lateral plateau are the most common,
with fractures of the medial plateau repre-
senting 10 to 23% and bicondylar fractures
representing 10 to 30%. In addition to the
fracture force applied, particular attention
must be paid to the joint distraction force on
the opposite condyle, which may manifest
as a soft tissue injury.
While high energy injuries typically pres-

ent in younger patients, elderly patients may
present with tibial plateau fractures follow-
ing mechanisms of lesser force, reflecting
the role that osteoporotic degeneration may
play in this presentation.

3.What other structures are important
whendealingwith this injury?

Nonosseous structures in close proximity to
the tibial plateau can also be involved in
TPF. The anterior tibial artery, a branch of
the popliteal artery, is held in close proximi-
ty to the lateral tibial plateau by the inter-
osseousmembrane.The assessment of distal
pulses is important in evaluating any
extremity injury. Consideration must also be
given to the common peroneal nerve, as its
route proximal to wrapping around the fibu-
lar head places it in close proximity to the

tibial plateau — this injury is usually evi-
denced by a drop foot. Depending on the
mechanism of injury, aswell as the degree of
joint instability on physical examination,
careful consideration must also be given to
both the cruciate and collateral ligaments as
well as the menisci.

4.What other examinationmaybe
helpful?

A careful examination must be done to
ensure that the outer-lying skin is intact and
that there are no open wounds near the frac-
ture site. Ligament injuries, whichmay pres-
ent with an unstable joint on examination,
may be found in up to 66% of tibial plateau
fractures and typically involve the ACL or
MCL.
The most important component of the

initial examination of these patients is an
assessment of the neurovascular status.
Tibial plateau fractures are associated with a
high percentage of vascular complications,
as the popliteal artery as well as its branch-
es, the anterior and posterior tibial arteries,
are immobile in this area, and damage to
these vessels by fracture fragments may
result in compromise of the distal circula-
tion. The assessing physician also needs to
assess for the clinical suggestion of damage
to the peroneal nerve by assessing strength
of dorsiflexion of the foot.
The initial radiographic evaluation of a

patient suspected of having a tibial plateau
fracture should include knee x-rays, includ-
ing cross-table lateral and oblique views. In
addition to demonstrating fracture of the
bone, plain films may reveal the presence of
a lipohemarthrosis: a layering of fat, blood,
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and synovial fluid that strongly indicates a
tibial plateau fracture (see Figure 2). This is
not a definitive finding — it may also be
caused by rupture of an infrapatellar fat pad.
All knee x-rays should also be examined

closely for bone avulsion fragments from the
fibular head, femoral condyles, and inter-
condylar eminence, as well as widening of
joint spaces, which may indicate ligamen-
tous injury.
For those patients with a high clinical

suspicion of tibial plateau fracture and x-
rays that are indeterminate, CT may be use-
ful. In addition to confirming fracture, CT
may also be warranted when plateau frac-
tures are seen on routine x-rays, so as to
determine the exact amount of fracture dis-
placement and the extent of the articular sur-
face involved in comminuted fractures.
Advanced imaging need not be done

immediately, as the knee can be immobi-
lized pending orthopedic consultation.

5.What is the emergencymanagement
in this case?

Following the initial assessment, the leg
should be splinted in an above-knee back-
slab to provide both pain relief and protect
the injured soft tissues, and the patient
should be instructed not to weight bear. As
with all orthopedic injuries, monitoring of
the neurovascular status is required. Further
imaging can be obtained after this point.
The definitive management of TPF is

usually conducted by an orthopedic surgeon
and depends on many factors, including the
fracture pattern, the joint displacement or
depression, the extent of soft tissue injury, as
well as the comorbidities and functional
demands of the patient.
Low energy fractures of the lateral

condyle that have minimal joint displace-
ment and a stable knee joint are potentially
amenable to conservative treatment involv-
ing a brace cast for 8 to 12 weeks with the
knee initially locked in full extension. The
knee can then be adjusted gradually to allow
for a range of motion of up to 90° of flexion
by four weeks post injury. Throughout this
time, patients should be re-x-rayed to
ensure that the fracture position is being
maintained.
The indications for operative manage-

ment are not absolutely defined, but it has
been suggested in the literature that lateral
fractures with an articular step of 3 mm or
more, a valgus tilt of over 5°, or condylar
widening of over 5 mm should be treated
operatively. Fractures of the medial plateau
with any measurable displacement and all

Figure 2: Cross table plain film of right knee demonstrating
lipohemarthrosis
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bicondylar fractures should be treated
operatively.
Given the need for operative intervention

with small amounts of fracture depression,
orthopaedic consultation should be obtained
in the ED for all patients with tibial plateau
fractures.

6.What complications canoccur?

TPFs are associated with several potentially
serious complications that the Emergency
Physician needs to be keenly aware of and
patients need to be advised about, including
deep vein thrombosis and compartment
syndrome.
Given the proximity of veins to both the

boney and soft tissues that are disrupted
with a tibial plateau fracture, studies have
demonstrated a DVT rate of 9% in non-sur-
gical patients and 6% in those receiving
operative treatment. Prophylactic anticoagu-
lation may be considered in consultation
with orthopaedics.

The incidence of compartment syndromes
in tibial plateau fractures is similar to that of
mid-shaft tibial fractures, and they tend to
occur in young patients sustaining more
high energy injuries, which result in a
greater degree of fracture displacement.
Compartment syndrome, resulting from a
tibial plateau fracture, tends to occur more
frequently in those patients with medial or
bicondylar fractures and those with high-
energy fractures; it will typically occur with-
in the first one to two days, and it may
require immediate fasciotomy.
The most commonly seen long-term

complication of tibial plateau fractures
is secondary osteoarthritis resulting from
chondral damage at the time of the initial
injury, residual articular discontinuity,
or disruption of the mechanical axis
post-operatively.

Back to Linda
TPF was confirmed on CT (see Figure 3) and our
patient received a consult from an orthopaedist in
from the ED who determined that, given the minor
displacement of fracture, no surgical intervention
was warranted. She was placed in a nonweight
bearing cast, provided analgesia, and allowed to
return home to Ontario where she was instructed
to follow-up with orthopaedics.
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Figure 3: Coronal view of CT right knee demonstrating
fracture of the lateral tibial plateau


