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Abstract

Introduction Fixation of plateau posterolateral fracture (PLF) is challenging because the fracture site is mostly covered by
vital neurovascular structures. We operated on 15 cases of PLF using a direct lateral approach. This study aims to report on
clinical results.

Material and methods Between 2017 and 2019, 15 cases of PLFs were fixed with a direct lateral approach and a tricortical
autologous bone graft from the iliac crest. A depression of more than 2 mm was indicated for the surgical treatment. Clinical
evaluation included Lysholm score, International Knee Documentation Committee Score (IKDC) score, and Tegner activity
scale after two years follow-up.

Results The last follow-up was at 24 months after the operation. The mean postoperative Tegner activity scale did not change
significantly compared to before the injury (6.5 (6-7) vs. 7 (6-8, p=0.5)). The postoperative IKDC and Lysholm scores
improved significantly compared to before the operation (p <0.001). The full range of motion was seen in all patients except
one who was manipulated after three months.

Conclusions Surgical treatment using a direct lateral approach is a safe procedure for PLFs that results in good, short-term
clinical and radiologic outcomes without fibular osteotomy or compromising the important neurovascular structures.

Level of evidence IV.
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Introduction

The basic principle of treatment for a displaced tibial pla-
teau fracture is the restoration of articular congruity, joint
stability, and the original knee axis [7]. A recent study [10]
has demonstrated a 44% incidence of the plateau postero-
lateral fracture (PLF), with 36% occurring in AO/OTA type
B plateau fractures and 54% in type C. PLF is the result of
compression of the tibia plateau with the femoral condyle,
while the knee is flexed and the tibia is rotated internally [1].

The anterolateral approach is the most commonly used
approach for the lateral tibia plateau fractures, however,
direct visualization of PLF is often inadequate [6]. Isolated
posterior approach is another suggestion for PLFs. The
control of fracture reduction using the posterior approach
is limited, especially in the more complex fractures [12].
Exposure of a tibial plateau posterolateral quadrant is
challenging because of the ligamentous and neurovascu-
lar structures. Therefore, surgeons do not prefer a direct
lateral approach to the treatment of the PLF [5].

The optimal approach for the treatment of a depressed
PLF is still under debate. This study presents surgical
details and clinical outcomes of fixation of depressed PLFs
using a lateral approach and a tricortical autologous bone
graft from the iliac crest.

Material and Methods

This study includes 15 patients with a depressed poste-
rolateral tibial plateau fracture (PLF) who were treated
between 2017 and 2019 by the senior author. Patients with
a history of previous peroneal nerve injury or open surgery
in the posterior compartment of the knee were excluded
from the study. Approval was acquired from the local com-
mittee of ethics and research, and written informed con-
sent was obtained from all participating patients before
surgery. Radiological evaluations were performed using
X-ray radiographs before surgery and two weeks, one and
three months after surgery. Also, all patients were evalu-
ated by CT scan with reconstruction before surgery.

There were three different types of PLF depending on
fracture morphology and the defect size: (1) fractures of the
dorsal proximal cortical rim of the tibia, (2) depression frac-
ture of the posterolateral quadrant of the plateau tibia, and
(3) shear fracture of the posterolateral quadrant. All patients
were evaluated preoperatively and during the final follow-up
using the Lysholm score, International Knee Documentation
Committee (IKDC) score, and Tegner activity scale.

The surgical treatment was performed within 6 days
(range 2—-14 days) after trauma. The procedure was

performed with the patient in the supine position with the
leg hanging freely over the edge of the operating table
to displace the common peroneal nerve posterior to the
biceps muscle. An approximately 10-cm-long lateral skin
incision was made. The incision started 3 cm above the
joint line and followed distally along the fibula. Care must
be taken so that the incision was not made too far dorsally
to avoid scar contractions (Fig. 1a). After a direct incision
of the fascia, the peroneal nerve was exposed at the pos-
teromedial edge of the biceps femoris tendon. The nerve
should be carefully dissected and gently mobilized during
the operation (Fig. 1b). The peroneal nerve was not dis-
sected entering the muscle because the muscle branches
that lead off abnormally are easily damaged. The iliotibial
band was retracted upward to explore the lateral collateral
ligament (LCL). It may be necessary to cut the inferior
attachment of the popliteomeniscal ligament that should
be repaired after fixation. The visual control of the reduc-
tion was achieved using a lateral standard arthrotomy to
the lateral tibia plateau.

Depressed articular segments were elevated with a
bone tamper through a small lateral rectangular cortical
window under the fluoroscopic guidance. This window is
safe regarding neurovascular anatomy and limited anteri-
orly with the LCL, posterosuperior with the popliteal ten-
don, and posteroinferiorly with the popliteofibular tendon
(Fig. 2a). This reduction caused an approximately 10 mm
defect below the articular surface posterior to the LCL.
Screw osteosynthesis with optional bone graft was needed
to fill this space. We used a tricortical autologous bone
graft from the iliac crest that was fixed using two rafting
screws inserting toward the posteromedial intact segment
of the tibia (Fig. 2b). The posterolateral fragments were
manipulated and reduced from the dorsal side with pointed
reduction forceps. Finally, the wound was irrigated and the
inferior popliteomeniscal ligament, the fascia, and the skin
were sutured properly.

Similar physiotherapy and rehabilitation protocols were
administered for all patients. One week after the opera-
tion, a continuous passive knee range of motion (ROM)
was started changing to the active ROM after a week. The
patients were non-weight-bearing for 6 weeks followed by
partial weight-bearing. After 10 weeks the patients were
allowed to have a full weight-bearing.

All statistical analyses were performed in the SPSS
software (version 16). All values of parametric variables
were presented as mean + SD (standard deviation), while
the values of all nonparametric variables were reported as
median with range. A paired-samples ¢ test was used to
compare the parametric variables before and after surgery.
A p value of less than 0.001 was chosen as the threshold
for statistical significance.
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Fig. 1 a Intraoperative position of the patient showing the skin incision which is marked with a dashed line. Intraoperative fluoroscopy can be
used well in this position. b The perineal nerve was carefully dissected and gently mobilized during the surgery

Fig.2 The reduction was achieved through a safe window regard-
ing neurovascular anatomy that was limited anteriorly with the LCL
(Thin arrow), posterosuperior with the popliteal tendon (Asterisk),
and posteroinferiorly with the popliteofibular tendon (Thick arrow).
a The graft was fixed using two rafting screws inserting toward the
posteromedial intact segment of the tibia ¢
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Results

Between 2017 and 2019, 15 patients (3 females and 12
males) were included with a mean age of 33.4 (24-45)
years. The injury causes included traffic accidents in 10
patients and falling from height in five patients. Five
patients had isolated posterolateral fractures, three had
both posterolateral and anterolateral fractures, and seven
patients had concomitant posterolateral, anterolateral, and
posteromedial fractures. The last follow-up was 24 months
after the operation. Postoperative full range of motion in
comparison to the contralateral knee was observed in 14
patients. One patient with a limited range of motion under-
went manipulation after three months.

Tegner activity scale did not change significantly
compared to before the injury (6.5 (6-7) vs. 7 (6-8),
p=0.5). The IKDC score was significantly improved from
46.4 + 2 before the operation to 96 +2.4, postoperatively
(p <0.001). The preoperative Lysholm score was 45 +2.6
that improved significantly to 94 +2 (p <0.001) (Fig. 3).

According to the radiographic findings, all participants
experienced sufficient healing during the three months
after surgery (Fig. 4).

There was one superficial incision of the posteromedial
approach in a case with concomitant posteromedial and
posterolateral tibia plateau fracture. Apart from this, no
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Fig.3 Tegner activity scale before the injury and after the opera-
tion. a International Knee Documentation Committee (IKDC) and
Lysholm scores before and after the operation. b According to the

radiographic findings, all participants experienced sufficient healing
during the three months after surgery (Fig. 4)

Fig.4 A 24-year-old man with posterolateral tibia plateau and fibular head fractures fixed with the technique presented in this study and also
ACL tuberosity fracture. a Early postoperative X-ray. b Postoperative radiograph after three months

other complications were observed in the patients during
or within 3 months after the operation.

Discussion

This study underlines that the majority of depressed PLF can
be directly reduced and fixated through a lateral approach
with good clinical and radiological results (Fig. 5). The
results of this study can be considered as a supplement to
provide a guideline for the type and manner of surgical treat-
ment for the depressed posterolateral corner of tibial plateau
fracture.

An anatomic fracture reduction without intra-articular
step-offs is an important goal in the treatment of tibial pla-
teau fractures [9]. Solomon et al. [11] have shown that a
displacement of posterolateral fragments of more than
5 mm is associated with poorer clinical results compared
to anatomic-reduced fractures. Parkinnen et al [8] demon-
strated that a depression greater than 2 mm developed more
advanced osteoarthritis compared to patients with depres-
sion of 2 mm or less in lateral tibial plateau fractures.

While the anterolateral approach is the most commonly
used approach for the lateral tibia plateau fractures [6] direct
visualization of PLF is often inadequate. Anatomic reduction
of the PLF can be achieved through an indirect method using
the anterolateral approach. The isolated posterior approach is
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Fig.5 A 30-year-old man with concomitant posterolateral, anterolateral, and posteromedial plateau tibia fracture (a). The intraoperative fluoro-

scopic images showed acceptable reduction, using our new technique (b)

another suggestion for PLFs [2, 4, 12]. However, the control
of fracture reduction under direct vision is limited, espe-
cially in the more complex fractures that require dissection
of the common peroneal nerve and popliteal neurovascular
structures. It is difficult to access the articular surface in this
approach unless a posterolateral corner injury. Therefore,
the damage to the soft tissue might be even higher with the
isolated posterior approaches compared with our approach.

Tscherne and Lobenhoffer [13] proposed an extensive
lateral approach with fibular osteotomy for PLFs. Their
approach allows exposure of the posterolateral plateau, as
well as the lateral and posterior flare of the proximal tibia.
It facilitates anatomic reduction of the upper segment of
PLF and even the fibular head. However, this approach may
increase the risk of injury to the common peroneal nerve
and proximal tibiofibular joint. The 50% of loss of reduc-
tion observed in this method can be attributed to the trauma
to the posterolateral corner soft tissue caused by extended
exposure and the associated reduced blood circulation in
the fragments.

Frosch et al. [3] described a technique using a single
skin incision with two deep dissection intervals for visu-
alizing the joint surface via lateral arthrotomy and reduc-
tion and fixation with the help of a posterolateral approach.
Although the method can provide relatively good exposure
of the joint surface, like other posterolateral approaches, the
risk of damage to the peroneal nerve and recurrent tibial or
geniculate artery remains.

We presented a less invasive lateral approach as a method
for direct anatomic reduction and internal fixation of PLFs.
In this approach, we can fix concomitant anterolateral and
posterolateral fragments with just one incision under direct
vision without compromising the important neurovascular
structures. The use of a tricortical autologous bone graft
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from the iliac crest helps to restorer the articular depression
as well as the comminuted posterolateral cortex. Using only
two parallel screws for osteosynthesis eliminates the need
for additional surgery to remove the device.

Considering the results of this study, one should pay
attention to its limitations. First, this study is not a com-
parison between the technique used in this study with other
techniques, so despite the good results of this study, it is not
possible to accurately infer the superiority of this method
over other methods. Second, the small sample size may
affect the results of this study, although the fracture type
studied is not a common type of tibia plateau fracture. A
long-term analysis including a control group with higher
sample size is necessary. Therefore, we are continuing to
recruit consecutive patients with this type of injury.

Conclusion

We offered a less invasive with better exposure and direct
reduction of the fracture fragments in PLFs. The advantages
of the presented lateral approach include a direct vision for
anatomic reduction, the ability to dispense with fibular oste-
otomy, and the preservation of soft tissue around the poste-
rolateral corner of the tibia plateau.
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