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B ABSTRACT

The medial and lateral tibial spines constitute the most
distal aspect of the anterior cruciate ligament complex.
The integrity of the anterior cruciate ligament and its
femoral and tibial attachments is essential for proper
knee kinematics. Tibial spine fractures represent a vio-
lation of this complex, which, if untreated, can lead to
pain, stiffness, instability, and functional limitation. Con-
sequently, accurate diagnosis and prompt treatment are
important to restore stability and function to the knee.
Associated intraarticular injuries commonly occur
with tibial spine avulsion fractures and can affect
outcome. Because of greater energy and a different
mechanism of injury, adults sustain concomitant intra-
articular injuries more frequently than the child or
adolescent. Recognizing and treating these associated
injuries as well as reduction and appropriate fixation of
the tibial spine fracture is essential for a satisfactory
outcome. Displaced fractures should be treated surgi-
cally. In general, surgical options include reduction and
fixation through an arthrotomy or arthroscopic techni-
ques. Arthroscopy is now becoming an integral part of
tibial spine fracture management. Arthroscopy allows
for accurate diagnosis and treatment of associated
injuries and reduction and fixation of all types of tibial
spine fractures while reducing the morbidity associated
with open techniques.
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m HISTORICAL PERSPECTIVES

Fractures of the tibial spine' were first described by
Poncet in 1875. More recently, they have been well
described in the orthopaedic literature. Initially, they
were thought to represent the childhood equivalent of
the anterior cruciate ligament (ACL) tear in adults. It is
now known that they occur with much greater frequency
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in adult populations than previously thought. Kendall
et al® reported that 40% of tibial spine fractures occur in
adults. The mechanism of injury is thought to be a
hyperextension injury with rotational component.® This
occurs most frequently with bike accidents in children
and from motor vehicle accidents, falls, and sporting
activities in adults. In a previous study from our in-
stitution, we observed a greater frequency of this injury
in middle-aged women skiers.* In fact, all adult patients
who sustained tibial spine fractures were women.
Studies have shown that loading rates can determine if
the ligament or bone fails. If this were the case, one
would not expect a sex predisposition for this injury. As
in the child who has a weak osteochondral junction and
is susceptible to this injury, osteopenia may contribute
to this injury in middle-aged women by weakening the
bone in the tibial spine region.

Meyers and McKeever were the first to classify
these injuries in 1959.° Subsequently, in 1970, they
described their experience in treating 70 tibial spine
fractures.® Type I (nondisplaced) and type II fractures
(anterior third to half elevated) were treated with aspi-
ration of hemarthrosis and plaster long-leg casting with
the knee in 20 degrees of flexion. Type III fractures
(complete displacement) required arthrotomy with open
reduction and fixation. Ten of 22 adults with a type III
injury treated with arthrotomy had a poor result. Asso-
ciated ligamentous injury was common in these 10
patients. Zaricznyj later described a type IV injury,
which represents rotation and comminution of the frag-
ments.” Residual laxity and poor outcomes have been
reported with closed treatment of displaced fractures.
More recently, arthroscopic fixation has been advocated
for type II, III, and IV injuries.** "2

With the advent of arthroscopy and magnetic
resonance imaging, it is now known that associated soft
tissue injury is common with tibial spine avulsion
fractures.>*!>"'> These injuries include meniscal injury,
ACL injury, and chondral injury. Identification and
treatment of these injuries is imperative for successful
outcome. Arthroscopy allows for identification and
treatment of these soft tissue injuries, as well as
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Special Focus: Arthroscopic Fixation of Tibial Spine Fractures

FIGURE 1. Instruments for arthroscopic fixation: thin
wire, guide pin, ACL guide, and Spectrum suture passer.

reduction and fixation of displaced type II, III, and IV
fractures. Hunter and Willis* and Jung et al'® have
reported good results with arthroscopic treatment of
type II and III fractures. Various arthroscopic methods
have been described in the literature. The most common
fixation methods include either cannulated screw or
suture fixation. The advantage of suture fixation is no
prominent hardware, no potential damage to an open
physis, and better fixation in comminuted fractures.
Hunter and Willis reported a 44% reoperation rate in
patients treated with cannulated screws.* Bong et al re-
cently compared the biomechanics of suture and screw
fixation of tibial spine fractures in a cadaver model and
determined that suture fixation was mechanically supe-
rior to cannulated screw fixation.'”

B PREOPERATIVE PLANNING

The planning of tibial spine fractures is identical to
other intraarticular fractures. Most of these individuals
acquire an acute tense hemarthrosis secondary to the
intra-articular bony injury. It is this initial hemarthrosis
that differentiates this injury from a standard ACL tear.
When one suspects a tibial spine fracture with a tense
hemarthrosis, care must be taken in the initial physical
examination, especially when testing for laxity, so the
tibial spine fracture is not iatrogenically displaced. If a
tibial spine fracture is suspected from complete history,
which includes the mechanism of injury, it is better to
obtain standard radiographs before performing stability
testing. When a tibial spine fracture is seen on radio-
graphs, additional information regarding comminution,
displacement, and associated injuries is obtained by
magnetic resonance imaging. Magnetic resonance imag-
ing allows for more precise determination of displace-
ment, size of fragments, comminution, and involvement
of the medial or lateral tibial articular surfaces. Further

information is obtained regarding ACL attenuation/
continuity, meniscal involvement, intermeniscal liga-
ment entrapment, and bony contusions. Involvement of
any of these structures can affect surgical and postope-
rative management.

m TECHNIQUE

After appropriate general or regional anesthesia is
obtained, the patient is placed in a supine position.
When done under general anesthesia, femoral block is
helpful for postoperative pain control. The procedure
can be performed either with a leg holder or with the leg
free. Tourniquets are applied but seldom used. Intra-
articular hematoma is initially evacuated with a supero-
lateral portal. Better visualization can be obtained using
this technique compared with using inflow and outflow
through the same arthroscopic cannula. The superolate-
ral outflow cannula is initially placed on suction. How-
ever, once the hematoma is evacuated and visualization
established, it is changed to gravity. This allows for
better fluid management (Fig. 1).

Visualization is established through a standard
anterolateral portal. The notch, patellofemoral compart-
ment, and medial and lateral compartments are exam-
ined to determine initial injury or underlying conditions.
An anteromedial portal is then established, and the tibial
spine fragment is probed to determine the amount of
displacement, comminution, and soft tissue involve-
ment. The medial meniscus, lateral meniscus, and
intermeniscal ligament are examined and probed to de-
termine their relationship to the fracture fragments. The
ACL should be examined for ecchymosis and attenua-
tion (Fig. 2). The medial compartment in particular is
evaluated for articular involvement. In our experience,
many of these injuries involve a significant portion of
the medial tibial plateau (Fig. 3).

FIGURE 2. Anterior cruciate ligament contusion.
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