Technical Note

The Intact Meniscal “Bucket-Handle” Technique to  ®

Expose Complex Lateral Tibial Plateau Fractures
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Abstract: There is no consensus on the optimal surgical approach to treat complex tibial plateau fractures, but careful
selection of the appropriate surgical approach with clear access to the joint is crucial for successful anatomic reduction.
Several articles have described techniques using a fibular or lateral femoral epicondylar osteotomy for improved visual-
ization. Detachment of the anterior horn could facilitate treatment; however, inadequate reattachment of the anterior
horn could hinder the healing process and create residual subluxation of the meniscus. This Technical Note describes a
surgical technique to provide clear access to the articular surface for the treatment of complex lateral tibial plateau
fractures by releasing the posterior meniscocapsular fibers up to the popliteus tendon and folding the lateral meniscus into

the intercondylar notch, which exposes the articular surface.

ibial plateau fractures represent less than 1% of all

knee injuries and can be difficult to manage.'
Treatment of such injuries often requires restoration
of articular congruity, joint stability, and native knee
alignment through open reduction and internal fixa-
tion.? Preoperative planning, and therefore the selec-
tion of the appropriate surgical approach with clear
access to the joint, is crucial for successful anatomic
reduction.”

There is no consensus on the optimal surgical
approach to treat complex tibial plateau fractures.
Several articles have described techniques using a
fibular or lateral femoral epicondylar osteotomy for
improved visualization’ °; however, complications such
as nonunion, residual laxity, nerve injuries, and
progression or onset of osteoarthritis have been
reported. Detachment of the anterior horn could
facilitate treatment; however, inadequate
reattachment of the anterior horn could hinder the
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healing process and create residual subluxation of the
meniscus. An alternative technique could be to
release the posterior meniscocapsular fibers up to the
popliteus tendon and to fold the lateral meniscus into
the intercondylar notch, which exposes the articular
surface. The purpose of this Technical Note is
therefore to describe a surgical technique to provide
clear access to the articular surface for the treatment
of complex lateral tibial plateau fractures.

Surgical Technique

The patient is placed in the supine position on a
radiolucent table under anesthesia, with the knee in
90° flexion and a tourniquet on the thigh. A standard
anterolateral approach is used with a longitudinal skin
incision of approximately 12 to 15 ¢cm (Video 1). The
insertion of the iliotibial band is released subperiosteally
from the Gerdy tubercle with a scalpel to maintain its
continuity with the tibialis anterior muscle.” The ante-
rolateral aspect of the tibial metaphysis is exposed, and
a varus stress is applied to the knee joint to identify the
soft spot between the lateral meniscus and the tibia. A
horizontal submeniscal arthrotomy is made to expose
the anterior and central lateral tibial plateau (Fig 1A),
but this exposure may be insufficient in cases with
complex fractures, particularly if there are posterior
bone fragments (Fig 1B). The horizontal submeniscal
arthrotomy can therefore be extended vertically from
the midportion of the lateral meniscus to the popliteus
hiatus (Fig 1C). The capsule should be incised close to
the synovial junction of the meniscus, keeping the
meniscal wall intact. This arthrotomy allows folding of
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the entire lateral meniscus into the intercondylar notch.
This technique induces an iatrogenic “bucket handle” of
an intact lateral meniscus without disrupting its
continuity.

The bone fragments are reduced using a small bone
hook, and then fixed using 1 or more cannulated
screws, and followed by internal plate fixation (4.5-mm
LCP Proximal Tibia Plate; Depuy Synthes, Johnson &
Johnson, Warsaw, IN) (Fig 1D). The meniscus is
reduced to its anatomic position, and the vertical
arthrotomy is simply sutured using 2 horizontal poly-
dioxanone 0 sutures (Fig 1E). The sutures are passed
outside-in, from the lateral aspect of the fascia lata into
the meniscus, and then from the meniscus to the lateral
aspect of the fascia lata, and tied with the knee flexed at
90°.

The patient follows a standard rehabilitation protocol
for the treatment of the fractures with no particular

modifications relative to the meniscal bucket-handle
technique.

Discussion

The limited visualization of the tibial plateau after
fragment reduction through the standard anterolateral
approach is the most common reason for articular
malreduction,® " especially in the posterior segments
of the lateral tibial plateau. This approach could result
in inaccurate reconstruction, as it provides limited
access to the fracture site, and can complicate
reduction as a result of the posterior convex shape of
the tibial plateau.®” '

The standard anterolateral approach only exposes one
third of the lateral tibial plateau,” whereas more than
83% of the articular surface can be exposed™'” by using
a horizontal submeniscal arthrotomy, which is then
extended vertically. With an additional release of

Fig 1. (A) A horizontal submeniscal arthrotomy is made to expose the anterior and central lateral tibial plateau. (B) Sutures are
passed through the meniscus to raise and expose the plateau fracture. (C) The horizontal submeniscal arthrotomy can therefore
be extended vertically from the midportion of the lateral meniscus to the popliteus hiatus, which allows folding of the entire
lateral meniscus into the intercondylar notch. (D) The bone fragments are reduced using a small bone hook, and then fixed using
one or more cannulated screws, and followed by internal plate fixation. (E) The meniscus is reduced to its anatomic position, and
the vertical arthrotomy is simply sutured using 2 horizontal polydioxanone 0 sutures.
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Table 1. Pearls, Advantages, and Pitfalls

Pearls

Advantages

Pitfalls

Standard anterolateral approach
Horizontal submeniscal arthrotomy

Vertically extended arthrotomy

Meniscal wall kept intact

Folding of the entire lateral meniscus into
the intercondylar notch

No disruption of the lateral meniscus
continuity

Vertical arthrotomy simply sutured using 2
horizontal polydioxanone sutures

Standard rehabilitation protocol with no
particular modification

Rapid and reproducible technique
Small and simple vertical arthrotomy

Risk of bucket-handle tear
Inability for posterolateral plate (can only be
anterior or lateral)

Easy reattachment of the meniscus
Intraoperative choice of steps as required
Visualization of the entire lateral tibial plateau

meniscocapsular fibers, posterior to the popliteus hiatus
and central fold of the lateral meniscus, almost 100% of
the articular surface of the lateral plateau can be visu-
alized.”'* This technique facilitates manipulation of the
posterolateral fracture fragments, and intra-articular
pathologies, including meniscal tears. Vertical arthrot-
omy also serves as a temporary release for the
posterolateral corner complex, and permits increased
joint distraction through a varus load when compared
with a native knee.*"’

Lobenhoffer et al.'® described an extended lateral
approach, using fibular osteotomy, for posterolateral
fractures. The approach allows exposure of the
posterolateral plateau but might be difficult for placing
plates and screws, and it increases the risks of
posterolateral instability as well as injury to the com-
mon peroneal nerve. This technique also requires fix-
ation of the fibular neck after the tibial plateau, and
implant removal would require a new osteotomy of the
fibular neck.'” In select cases, with extensive commi-
nution of the lateral tibial plateau compromising its
anterior and posterior quadrants along with the tibial
spines, a careful detachment of the anterior horn of the
lateral meniscus may be considered. However, the
surgeon should ensure the anterior horn is reattached
and the coronary ligament is repaired after internal
fixation of the articular surface, as detachment of the
anterior horn could lead to accelerated osteoarthritis.”

This Technical Note describes an alternative approach
for the treatment of complex lateral tibial plateau
fractures. The intact meniscal “bucket-handle” tech-
nique enables opening the posterolateral compartment
without osteotomy of the lateral epicondyle and fibular
head nor damage to soft-tissue structures (Table 1).
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