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Abstract: We present a new technique for arthroscopic-assisted fluoroscopic treatment of external
tibial plateau fractures (Schatzker type I, II, III), using custom-made instrumentation. The instrument
includes 4 basic elements: 2 cutting guides, a hollow trephine cutter with a saw-toothed tip, and a
bone plunger. The lateral plateau is restored from the opposite side. An anteromedial rectangular
cortical window in the proximal diaphysis of the tibia is created using the cutting guides. To achieve
the reduction, the hollow trephine cutter is introduced into the opening created. The bone plunger is
inserted into the hollow trephine cutter until resistance is felt. At this point the cancellous bone is
compacted by applying force onto the plunger with the hammer so as to obtain a strong compact bone
carrot. The plunger then pushes it under the depressed area, filling it out and pushing it upward,
creating an indirect reduction. The arthroscopy comes into play estimating the precise anatomic
reduction of the articular surface of the tibia. No graft is necessary and cannulated lag screws fix and
strengthen the reduction. This new technique is reproducible, easy, less invasive than others, and
ensures a stable cartilage and subchondral support without the need for grafts. Key Words: Tibial

Arthroscopic Treatment of Lateral Tibial Plateau Fractures: A
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Tibial plateau fractures represent a complex injury
involving the weight-bearing surface of the tibia.
Several surgical techniques have been described with
the goal of anatomic reduction, rigid internal fixation,
and soft-tissue stability.!-* As does ours, most surgical
techniques use arthroscopy, which guarantees an ac-
curate diagnosis, provides an assessment of the joint,
and follows the reduction, step by step.
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Herein, a new, less-invasive surgical technique to
facilitate the reduction of the external tibial plateau
depression/fractures is proposed. As our experience
made apparent the need to resolve several questions in
this kind of fracture, such as the filling of the defect,
the weakening of the lateral pillar, avoiding further
damage to the vascular supply of the lateral plateau,
we created a new technique. This procedure has been
routinely used in our department since 1998.

SURGICAL INSTRUMENTATION

The instrument includes 4 basic elements: 2 cutting
guides (CGs), a hollow trephine cutter with a saw-
toothed tip (HTC), and a bone plunger (BP) (Fig 1).
The 2 CGs (10 X 20 mm), for right and left tibia,
create the window. The CGs have a trapezoid-like
shape with 2 small slanting sides, 1 sharp guiding
edge, and 1 flat edge. They are used to create a
rectangular cortical window with 2 small parallel
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Ficure 1. The custom-made instruments include 4 basic elements: (A) 2 (right and left) CGs, (B) an HTC, and a BP.

slanting sides for easy refit. The HTC is cylindrical
(10 mm diameter) with a saw-toothed cutting tip. It
collects cancellous bone along its pathway that will be
later compressed into a carrot and plunged under the
depressed area. The BP is a solid impactor with a
concave tip, 9 mm in diameter. It glides through the
HTC and its tip holds, compresses, and drives the
cancellous bone carrot under the depressed area.

SURGICAL TECHNIQUE

First, operative arthroscopy with 2 anterior portals
is performed to address any intra-articular pathology.
The hematoma and osteochondral fragments are then
removed, so the lesion may be assessed and the frac-
ture evaluated. The next step is to create an antero-
medial rectangular cortical window with slanting

sides, using the CG. First a small skin incision is made
and the bone exposed. A small saw is used to make the
first cut in the bone, into which the sharp guiding edge
of the CG is inserted. At this point, the instrument is
held firmly in place and the bone is cut around the
guide (Fig 2). The rectangular cortex is then removed
and put aside. The HTC is introduced into the opening
created under fluoroscopic guidance (2 views), mov-
ing in a distal-proximal direction from the opposite
side of the depression to about 2 cm under the de-
pressed area: a cancellous bone carrot is thus obtained.
The BP is inserted into the HTC until resistance is felt.
At this point, the cancellous bone is compacted by
applying force onto the plunger with a small hammer
so as to obtain a strong compact bone carrot. The
plunger then pushes it under the depressed area, filling
it out and pushing it upward, creating an indirect

FIGURE 2. The anteromedial rectangular cortical window with slanting sides, made using the CG, is created. (A) A small saw is used to make
the first cut in the bone into which the sharp guiding edge of the CG is inserted. (B) At this point the instrument is held firmly in place and

the bone is cut around the guide.
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Ficure 3. The HTC is introduced into the opening created under fluoroscopic guidance, obtaining a cancellous bone carrot (cadaver specimen).
(B) The plunger then pushes it under the depressed area, filling it out and pushing it upward, creating an indirect reduction (fluoroscopic view). (C)
The cancellous bone is compacted by applying force onto the plunger with a small hammer so as to obtain a strong compact bone carrot (cadaver
specimen). (D) A diagram showing the reduction performed (using the HTC and the BP) indirectly with the bone carrot.

reduction (Fig 3). The whole procedure may be re- play, estimating the precise anatomic reduction of the
peated in a different direction through the same win- articular surface of the tibia.
dow, if needed. Once again, arthroscopy comes into Last, once the depression has been adequately re-
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FIGURE 4. Preoperative radiographic findings showing a depressed area of the lateral tibial plateau (A: antero-posterior view; B: lateral
view). (C,D) Postoperative views showing the anatomical reduction of the depressed area fixed with two cannulated screws (C: antero-
posterior view; D: lateral view).
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duced, 2 cannulated lag screws are placed to fix the
reduction by passing in a lateral to medial direction,
approximately 1 cm below the articular surface (Fig
4). Postoperative management includes the use of a
hinged knee brace, allowing for free motion with a
range of 0° to 90°. After check-up, partial weight
bearing is allowed after 8 weeks and a full weight
bearing after 3 months.

DISCUSSION

Currently, arthroscopic reduction and internal fixa-
tion is the gold standard for treatment of tibial plateau
fracture types I, II, III according to Schatzker classi-
fication.>3-3-6 Several clinical studies have shown that
the use of the arthroscope gives good results, offering
such advantages as the evacuation of hemarthrosis and
chondral debris, visualization of the anatomic reduc-
tion, a decreased morbidity, reducing hospitalization
time, and postoperative care as well as the treatment
of associated intra-articular injuries.>*%7 Standard
practice for the management of the depression and
split fractures (types I, II, III of Schatzker classifica-
tion) of the external tibial plateau use grafts (allograft-
autograft-substitute-cement) and fixation to maintain
the reduction. As a rule, the defect is filled with grafts,
to improve articular reduction and decrease the risk of
secondary relapse.® Several studies have been pub-
lished describing reductions with or without grafts.®-12
Beaufils et al.® state that, although filling the defect
has no statistically significant effect on the results, the
outcomes are better when filling is performed, partic-
ularly in Schatzker type II fractures. Indeed, any type
of graft is able to fill the defect. However, we are of
the opinion that autograft should be the first choice.

In the technique herein described, although the graft
is taken from the tibia itself, it is far from and con-
tralateral (medial) to the fracture side. A cancellous
bone carrot large enough to fill the defect and raise the
fracture is obtained by repeating the procedure if
necessary, through 1 anteromedial window 10 cm
below the articular surface of the tibia (Fig 3D). In
most of the surgical techniques described in the liter-
ature, the reduction is performed through the pillar at
the same side of the fracture.!.213

However, this lateral approach may well not only
further weaken the fractured meta-epiphysis plateau
but also compromise its vascular supply.!! That is
why we asked ourselves: “why should we compromise
the wall just to raise the ceiling?” So we chose to leave
the lateral pillar intact by using a medial approach to
access the lateral plateau. Research was carried out on
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cadaver specimens to determine the best access point
into the lateral tibial plateau. It was seen that a medial
approach offered easy access for the reduction and
allowed for the collection of a large quantity of can-
cellous bone without harming the lateral structures.
Indeed, after the tibia had been divided along the
frontal plane, it was possible to see the exact amount
of impacted cancellous bone relocated under the de-
pression. The site of the cortical window allowed us to
obtain a long cancellous bone carrot of about 10 cm at
each procedure. The BP collects the cancellous bone
along its path, reducing it into 2 cm of strong com-
pacted bone carrot, which because of its biomechani-
cal properties is able to support and reduce the de-
pressed area well (Fig 3C).

The HTC device comes in only 1 size (10-mm
diameter) to fit into the cortical window without weak-
ening the proximal anteromedial diaphysis of the tibia,
i.e.,, a larger diameter might well compromise and
reduce the maneuverability of the plunger inside the
meta-diaphyseal portion of the tibia. With the aim to
obtain an indirect reduction, the BP is stopped before
the articular surface so to fill and raise the depressed
area with the bone carrot. Therefore, there is no need
for a precise positioning of the BP under the fracture,
thus eliminating the need for any kind of anterior
cruciate ligament guide. The fluoroscopic guidance (2
views) makes visibility of the maneuver easy and
secure. The cortical window is created directly on the
diaphysis of the tibia only to be repositioned after
surgery with a press-fit procedure, thanks to its geom-
etry (Fig 4B). Therefore, on the basis of our personal
experience and to the best of our knowledge, this is
the first time a safe and reproducible reduction of
Schatzker type I, II, and III fractures has been ob-
tained with this technique.
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