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Background: An isolated bone fragment from the posterolateral tibial plateau retrieved from the patellofemoral com-
partment is a rarely seen Schatzker type II tibial plateau fracture and is prone to misdiagnosis. To the best of our
knowledge, this injury mechanism has not been previously described.

Case presentation: A 63-year-old female sustained left knee pain and activity limitation after falling off an electric
bicycle. Local hospital ignored the intra-articular bone fragment and failed to provide effective treatment. This case
described an uncommon Schatzker type II tibial plateau fracture with an isolated bone fragment, its physical examina-
tion and radiological findings, the potential injury mechanism, and surgical protocol.

Conclusions: Combining the physical examination and radiological findings to evaluate the potential injury mechanism
is important for developing an appropriate surgical protocol.
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Introduction

The tibial plateau fracture is potentially a complex intra-
articular fracture with multiple subtypes. Soft tissue inju-

ries coupled with tibial plateau fractures are commonly seen
in clinical practice1–3, particularly involving the structures of
the lateral meniscus and the anterior cruciate ligament2,4.
The more forceful mechanism of trauma bears a greater like-
lihood of secondary issues, particularly involving the sur-
rounding soft tissues, and a large percentage of such injuries
are in need of operative repair5. Multiple cadaveric investiga-
tions of tibial plateau fractures revealed a correlation between
certain fracture patterns and the injury force mechanism,
including the orientation of force vectors and the knee position
at the time of the injury6–9. As the complexities of fracture pat-
terns vary, there is no gold standard for repair, and each
patient requires unique consideration with operative plan-
ning10. Thus, identifying the fracture type and understanding
the mechanism of injury are critical for surgical strategy and

rehabilitation protocol, and can even help to avoid risks and
complications11.

Herein, we describe a rare case of Schatzker type II tib-
ial plateau fracture variant, and to the best of our knowledge,
no similar clinical case has been described in the literature.
The objectives of this study are to review the physical exam
and radiological findings, to analyze the injury mechanism,
and to discuss the surgical protocol.

Case Presentation

A 63-year-old female sustained left knee pain and activity
limitation after falling off an electric bicycle. Details of

the injury situation were unclear. The doctor of the local
hospital ignored the intra-articular fragment, and the pro-
vided treatment included plaster immobilization, elevation
to decreases welling, and oral analgesics to alleviate pain.
After conservative treatment for 7 days, she was transferred
to our department. We found obvious swelling of left knee,

Address for correspondence Gang Yao, MS, Chen Zhu, PhD, and Guang Chen, MS, Department of Orthopaedics, The First Affiliated Hospital of the
University of Science and Technology of China, 17, Lu Jiang Road, Hefei, China 230001 Tel: 0551-62283338; Emails: Email: gkyaogang1978@163.
com (Yao); Email: zhuchena@ustc.edu.cn (Zhu); Email: pinkdonis@163.com (Chen)
†Theses authors contributed equally to this work.
Received 24 January 2021; accepted 20 December 2021

1011
© 2022 THE AUTHORS. ORTHOPAEDIC SURGERY PUBLISHED BY TIANJIN HOSPITAL AND JOHN WILEY & SONS AUSTRALIA, LTD.

Orthopaedic Surgery 2022;14:1011–1015 • DOI: 10.1111/os.13209
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

https://orcid.org/0000-0002-5946-3419
http://creativecommons.org/licenses/by-nc/4.0/


positive local tenderness. Plain radiographs and computer
tomography (CT) showed a posterolateral split and collapse
type fracture of the tibial plateau (Schatzker type II) and a
large isolated fracture fragment in the patellofemoral com-
partment (Figure 1A,B). Magnetic resonance imaging (MRI)
showed injuries to the anterior cruciate ligament and lateral
meniscus, but no damage to the medial or lateral collateral
ligaments or the posterior cruciate ligament. In addition,
severe bone contusions could be seen on the lateral femoral
condyle, lateral tibial plateau, and in the fibula head
(Figure 1C).

The patient underwent operation on the second day
after admission (Figure 2A–D). The lateral knee approach
was adopted (the incision starts at the level of the middle of
the patella, 3 cm outside of the patella, and extends the inci-
sion downwards while continuing to flex the knee joint, to
above the Gerdy tubercle of the tibia and 4–5 cm away from
the joint line) and the fracture fragment behind the patella
was removed. Partial compression of the articular cartilage

surface was found, and the fracture fragment exactly mat-
ched with posterolateral tibial plateau (Figure 1D). After ana-
tomical reduction, two headless, cannulated, partially
threaded screws (diameter 3.0 mm, Zimmer) were applied
from proximal to distal, and freeze-dried cancellous allo-
grafts were introduced to the defect via a bone window and
impacted with tamp to resist collapse of the articular surface.
Because of the posterolateral split and collapse of the tibial
plateau, the bone window was designed laterally above the
tibial tuberosity which did not disturb the reconstruction of
the ACL. Then, an anatomic lateral proximal tibia plate
(Zimmer) was used to achieve surgical fixation (Figure 3).
We used double-looped semitendinosus and gracilis to
reconstruct the anterior cruciate ligament and an all-inside
technique to repair the lateral meniscus. The incision was
closed, and the patient returned to the wards. One week after
surgery, the patient was discharged to home with non-
weight-bearing advice, and the knee was immobilized with a
hinged range-of-motion brace at 20� of flexion. After
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Figure 1 (A) Anteroposterior and lateral plain radiographs of the left knee showing tibial plateau fracture and an isolated fracture fragment. (B) Initial

CT scans of the left knee showing fracture of the posterolateral tibial plateau and an isolated fracture fragment in the patellofemoral compartment.

(C) Initial MRI scans showing anterior cruciate ligament rupture, lateral meniscus rupture with subluxation, and severe bone contusion in the lateral

condyle of the femur and the lateral tibial plateau. (D) Removal and anatomical reduction of the isolated fracture fragment during surgery
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4 weeks, the knee brace was removed, and range of motion
exercises were initiated. However, the non-weight-bearing
was continued for 12 weeks.

At the 12-month follow-up, the patient was walking
with no pain. Through physical examination, good knee
joint stability under anterior, posterior, valgus, and varus
stress was confirmed, and the range of motion of the knee
joint was 0�–120�.

Discussion

Speculation of Injury Mechanism
This type of fracture, with rotation of the isolated fracture
fragment to the posterosuperior patella, is rarely seen in daily
clinical and surgical practice. MRI is valuable for evaluating
soft tissue injury throughout the knee and is beneficial to
understand the injury mechanism and develop the surgical
protocol12. In this case, MRI showed rupture of the anterior
cruciate ligament and lateral meniscus rupture with subluxa-
tion but no severe injury to other soft tissue throughout the
knee. In addition, MRI also showed severe bone contusion in
the lateral condyle of the femur and the lateral tibial plateau.
Physical examination performed after anesthesia found that
the anterior drawer test was positive, but the posterior
drawer test and the varus and valgus laxity tests were nega-
tive. Due to the rarity of this fracture, to the best of our
knowledge, this injury mechanism has not been previously
described. Combining the physical examination and radio-
logical findings, the injury mechanism could be speculated.
Comprehensively understanding the mechanism of the injury
is critical for planning the operation13. Understanding the
injury mechanism, surgeons will not be easy to make mis-
takes during surgical exploration. And the thinking of revers-
ing the injury mechanism makes surgeons more able to
achieve the anatomical reduction and rigid internal fixation
of fractures.

Different from the Segond fracture, which was conven-
tionally described as an avulsion fracture of the anterolateral
complex of the knee14, the isolated fragment fracture from
the posterolateral tibial plateau was retrieved from the
patellofemoral compartment. Given the severe bone contu-
sion in the lateral condyle of the femur and the lateral tibial
plateau, the characteristic mechanism causing the injury was
probably hyperextension and forced valgus. The lateral

A B C D

Figure 2 Schematic diagram of operation. (A) Surgical incision (The incision starts at the level of the middle of the patella, 3 cm outside of the

patella, and extends the incision downwards while continuing to flex the knee joint, to above the Gerdy tubercle of the tibia and 4–5 cm away from

the joint line). (B) Collapse of the posterolateral tibial plateau, articular surface defect and the fracture fragment behind patella were found. (C) The

fracture fragment behind the patella was removed and it exactly matched with posterolateral tibial plateau. After anatomical reduction, two headless,

cannulated, partially threaded screws (diameter 3.0 mm, Zimmer) were applied from proximal to distal. (D) The anatomic lateral proximal tibia plate

(Zimmer) was used to achieve fixation

Figure 3 Anteroposterior and lateral plain radiographs of the left knee

after surgery
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meniscal and anterior cruciate injuries suggest external rota-
tion of the tibia on the femur with anterior subluxation of
the lateral plateau. The subsequent relocation generated a
horizontal posterior to anterior shear with displacement of
the fragment in an anterior direction. Based on the specula-
tive injury mechanism, the surgical strategy was developed
for this case. Two cannulated, partially threaded screws were
applied to counteract horizontal shear force, and allogeneic
bone grafting was performed to restore the collapse of the
articular surface and anatomic lateral proximal tibia plate to
provide support to further resist the collapse of the articular
surface.

Repair and Reconstruction of Soft Tissue Injury
In chronic knee instability after ACL injury, the incidence of
surgical treatment cases is 8%–50% while conservative treat-
ment cases is 75%–87%15,16. According to meta-analyses and
cohort studies, anterior cruciate ligament reconstruction can
prevent secondary meniscal and cartilage injuries and restore
previous activity levels17–19. But there is not significant dif-
ference to patient’s knee function between early and late
ACL reconstruction20. The timing of surgical reconstruction
of ACL is still controversial and no consensus has been
reached21. Clinical practice has shown that delayed surgical
timing can lead to poor postoperative joint stability and
increase the risk of long-term osteoarthritis and cartilage
degeneration22,23. De Campos et al. pointed out that the
length of the interval from injury to surgery is positively cor-
related with intra-articular meniscus and cartilage damage24.
And studies by Granan et al. have shown that in patients
with ACL injury, every reconstruction surgery delayed for
1 month, the risk of cartilage damage increases by 1%25

(Table 1). In this case, the ACL injuries with lateral meniscus
rupture indicated serious articular instability. For these
patients, we tend to choose early ACL reconstruction to
reduce postoperative articular instability and reduce the inci-
dence of degeneration of articular cartilage and meniscus
cartilage. Meniscus lesions were not observed in any of the
Type 1 fractures. In 75% of the Type 2 fractures and 33.3%
of the Type 3 fractures, meniscus lesions were determined26.

The meniscus plays an important role in knee function, and
repair and preservation are recommended for tibial plateau
fractures27. Therefore, we repaired the lateral meniscus in
this case. The healing ability of the medial collateral ligament
is strong, so the injury of the medial collateral ligament is
generally treated conservatively while rupture of the lateral
collateral ligament often requires surgery. Certainly, the tibial
plateau fracture itself is a risk factor for developing post-
traumatic osteoarthritis28,29, the anatomical reduction of
fracture plays a crucial role during an operation. Our surgical
experience suggests the following principles. For simple
Schatzker type I–IV tibial plateau fractures after internal fix-
ation, ligament repair and plaster fixation should be given in
the first stage, but for type V and VI complex tibial plateau
comminuted fractures, the first stage should focus on frac-
ture fixation, while ligament reconstruction should be per-
formed in the second stage. The primary soft tissue repair or
reconstruction is beneficial to functional exercises and
reduces the incidence of knee joint stiffness. In this case, the
knee brace was removed, and range-of-motion exercises were
initiated 4 weeks after operation. The patient performed well
regarding range of motion and stability of the knee joint
12 months after operation.

In summary, we showed a rare clinical case with an
isolated fracture fragment from the posterolateral tibial
plateau retrieved from the patellofemoral compartment
that was managed with an individualized surgical
approach, as described. Orthopaedists have to evaluate this
uncommon fracture type in detail, as it can be under-
estimated by primary clinical examination, only to result in
chronic pain, functional limitation, and joint instability.
For example, when encountering this fracture, ACL inju-
ries should not be ignored. Combining the physical exami-
nation and radiological findings to examine the possible
injury mechanism is important for developing an appropri-
ate surgical protocol.

Declarations of interest:
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TABLE 1 The timing of surgical reconstruction of anterior cruciate ligament injuries reported in the literature

Authors Treatment Point Reasons

Brambilla 19 Surgical treatment ≤1 year The increased risk of meniscal tears and chondral
injuries after this period

Smith21 Surgical treatment No significance A sufficiently powerful, well-designed randomized
controlled trial is required

Karuppiah22 Surgical treatment Early Delayed meniscus repair associated with elective ACL
reconstruction had a significant higher failure rate

De Campos25 Surgical treatment Early Early ACL reconstruction should reduce meniscal and
chondral lesions

Granan26 Surgical treatment Early Every reconstruction surgery delayed for 1 month, the
risk of cartilage damage increases by 1%
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