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Abstract

Tibial plateau fractures are quite common among lower limb fractures. Several fracture classifications exist
including Schatzker classification, in which tibial plateau fractures are divided into six types where each
increasing numerical category indicates increasing severity of the injury and worsening prognosis.
Arthroscopic-assisted techniques using a lateral or medial metaphyseal window have shown results
comparable to open internal fixation methods with multiple advantages. We present a case of a medically
and surgically free 40-year-old lady who presented to our emergency department complaining of left knee
pain following a fall from the stairs. Clinically there was significant swelling and tenderness over the lateral
aspect of the left proximal tibia, radiographs showed a Schatzker type III tibial plateau fracture, confirmed by
computed tomography (CT). A combined intraoperative arthroscopic- and fluoroscopic-guided reduction of
the articular depression through a lateral cortical window was achieved and the fracture was fixed using a
minimally invasive fixation technique. The postoperative course was uneventful. The patient had recovered
full range of motion and the wounds were barely visible. One-year X-ray showed healed fracture without any
evidence of displacement or subsidence.
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Introduction

Tibial plateau fractures represent 5-8% of lower limb fractures [1]. Several fracture classifications exist
including Schatzker classification, which is the most widely used classification system. He divides the tibia
plateau fracture into six types: Lateral plateau split fracture (Type I), Lateral plateau split fracture with
depression (Type II), Lateral plateau pure depression fracture (Type III), Medial plateau fracture (Type IV),
Bicondylar fracture (Type V), and Tibial plateau fracture with diaphyseal discontinuity (Type VI). In this
classification, each increasing numerical category indicates the increasing severity of the injury and
worsening prognosis [2, 3]. Arthroscopic assisted techniques using a lateral or medial metaphyseal window
have shown results comparable to open internal fixation methods with multiple advantages including
limited dissection of the soft tissue around the fracture, direct visualizing of fracture fragments which helps
ensure anatomical reduction of the articular surface, and the possibility of evaluating and treating other
concomitant intraarticular pathologies [4-7]. In this paper, we describe an arthroscopic- and fluoroscopic-
assisted reduction technique combined with minimally invasive metaphyseal fixation using a bioabsorbable
interference screw and intraarticular fixation using percutaneous 3.5 cannulated screws in a healthy 40-
year-old patient who presented with a Schatzker Type III tibial plateau fracture.

Case Presentation

The patient is a 40-year-old female who presented to the emergency department with a complaint of left
knee pain and swelling from falling down the stairs. She had no significant past medical or surgical history,
nor a history of similar trauma. Clinical examination showed swelling of the knee and tenderness over the
lateral aspect of the proximal tibia. Knee ligaments were stable and neurovascular status was intact. X-ray
images showed a Schatzker Type III tibial plateau fracture. Computed tomography and magnetic resonance
imaging better defined the fracture pattern and were used to rule out any concomitant knee pathologies
(Figure I). Surgery was performed after signed consent. The patient was informed that data concerning her
case would be submitted for publication. Her consent was obtained.

How to cite this article

Albishi W, Alsharidah A M, Alkhuraiji A, et al. (June 22, 2021) Combined Intraoperative Arthroscopic and Fluoroscopic Guided Reduction of a
Lateral Tibial Plateau Fracture Using Minimally Invasive Metaphyseal and Intraarticular Fixation: Description of a Surgical Technique. Cureus 13(6):
e15834. DOI 10.7759/cureus.15834


https://www.cureus.com/users/250282-waleed-albishi-
https://www.cureus.com/users/250269-abdulrahman-m-alsharidah
https://www.cureus.com/users/250283-abdullah-alkhuraiji-
https://www.cureus.com/users/250285-m-zahir-f-aldalati-
https://www.cureus.com/users/250284-hisham-alsanawi

Cureus

FIGURE 1: Anteroposterior and lateral X-ray along with coronal and
sagittal CT scan of the knee showing a depressed lateral plateau

fracture with significant displacement (Schatzker Type Il tibial plateau
fracture).

Surgical technique

Following a careful evaluation of the pre-operative CT scan, we planned to achieve a combined
intraoperative arthroscopic- and fluoroscopic-guided reduction of the articular depression through a lateral
cortical window. The fracture was fixed using a minimally invasive fixation technique. The patient was
supine on a Jackson table under general anesthesia. She received 2 g of intravenous cefazolin for infection
prophylaxis. Non-sterile tourniquet was applied. The right knee was prepared, draped, and flexed to 90
degrees using foot support and a lateral thigh kidney shape support. A standard lateral and medial anterior
arthroscopic portals were made. Diagnostic knee arthroscopy was conducted and the fracture was assessed.
No other knee pathologies were identified. The inflow pressure was kept to a minimum throughout the case
to decrease the risk of fluid extravasation and reduce the subsequent potential for increased compartment
pressure. An anterior cruciate ligament (ACL) guide was used to place a drill-tipped guide pin in the center
of the depressed fragment through a small incision in the proximal anterolateral aspect of the tibia (Figure
2).
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FIGURE 2: Clinical images of the right knee: A, The ACL tibia guide is
used to direct the guide wire into the fractured lateral tibia plateau. B,
Arthroscopic image confirming the position of the ACL tibia guide at the
fractured fragment. C, Bioabsorbable interference screw is used after
fracture reduction and bone grafting were done (screw size 10). D, Final
arthroscopic image confirming the reduction of the fracture.

ACL; anterior curciate ligament

Intraoperative anterior-posterior (AP) and lateral fluoroscopy were used to confirm that the guidewire was
drilled into the desired fragment with the appropriate trajectory depending on the direction chosen on pre-
operative CT. A size 8 coring reamer was used to circumferentially open the tibial cortex while as little bone
as possible was removed. A bone impactor was used to elevate the depressed fragment. The anatomical
reduction was obtained and confirmed by arthroscopy and fluoroscopy (Figure 3).

i

FIGURE 3: Serial of fluoroscopic images showing the surgical technique
using the ACL tibia guide and reamer (size 8). A bone graft and a bone
impactor were also used to achieve joint reduction.

ACL; anterior curciate ligament

The resulting metaphyseal defect was grafted using bone allograft and a size 10 bioabsorbable screw was
then introduced through the reamed bone tunnel to support the impacted bone below the reduced articular
surface. In addition, two percutaneous 3.5 mm cortical screws were introduced subchondral from lateral to
medial. Final fluoroscopic images confirmed the anatomic reduction of the fracture. The skin was closed and
a dry dressing applied. The patient was allowed to have an immediate range of motion as tolerated. Partial
weight-bearing was recommended initially and full weight-bearing was allowed six weeks after surgery. The
postoperative course was uneventful. The patient had recovered full range of motion and the wounds were
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barely visible. One-year X-ray showed healed fracture without any evidence of displacement or subsidence
(Figure 4).

FIGURE 4: Anteroposterior and lateral X-ray showing healed fracture
without any evidence of displacement or subsidence.

Discussion

The efficacy of treatment of tibial plateau fractures via arthroscopic-assisted technique is based on
radiological and clinical scores, including the hospital for special surgery and Rasmussen clinical score. The
established literature shows, regardless of Schatzker classification, that this technique yields excellent
clinical scores in the majority of cases [8-10]. Rossi et al. found that 89% of their patient population had an
excellent HSS (Hospital for Special Surgery) score for Schatzker Type II and III (11). Chan et al. had an
excellent clinical and radiological score in Schatzker Type I to VI in two- and 10-year follow-up periods [8].
Van Glabbeck et al. looked at patients with Schatzker Type I to V tibial plateau fractures and found that
patients with Type I and III had excellent Rasmussen scores post the arthroscopic-assisted technique [9].

When compared to other techniques, such as open-reduction, the literature demonstrates that the
arthroscopic technique is superior with fewer complications. Compared to an open approach, it was found to
have less soft tissue damage, better visualization of the articular surface, earlier return to physical activities,
and decreases need for meniscal detachment repair [4, 11-13]. Cassard et al. found that an arthroscopic
approach allowed for more rapid rehabilitation, a decrease in overall hospital length of stay, and a decrease
in the rate of complications [14]. Overall, the literature establishes that the arthroscopic-assisted technique
has similar and at times better clinical scores compared to the open technique [4, 11-19]. When compared to
the use of fluoroscopy, in the setting of closed reduction technique, Lobenhoffer et al. demonstrated that
there was no discernible difference between the two techniques [15]. However, in another study, Alvarez et
al. showed that arthroscopy was better than fluoroscopy, providing greater visualization, which in turn
allowed for more precise tamping and reduction of the tibial plateau [19]. Ziogas et al. reported in a case
report that the use of arthroscopy in balloon osteoplasty showed an excellent clinical outcome at weeks 6,
12, and 24 post-op [20].

In our case, a combined arthroscopic- and fluoroscopic-guided approach aided in the direct and indirect
assessment of the fracture fragment and led to optimal reduction of the articular surface with minimal soft
tissue dissection. The use of intraoperative X-rays ensured that the path of our guidewire was at the angle
and in the direction of the desired preoperative reduction plane. Using the coring reamer to create the lateral
window helped to form a confined and well-supported tunnel while removing as little bone as possible.
Following fracture reduction and bone grafting of the metaphyseal defect, a bioabsorbable screw 2 mm wider
than the reamed tunnel helped achieve a press-fit fixation and the implant served as support under the
reduced fragment to decrease the risk of subsidence. The addition of two 3.5 subchondral percutaneous
screws helped add more stability to the construct and gave us the confidence to progress patient
rehabilitation. Range of motion exercises was allowed from the start and the patient recovered her full knee
range of motion at six weeks follow-up appointment, during which we advanced her weight-bearing status
to full weight-bearing as tolerated. The patient made a full recovery without any complications. In our
technique, combining intraoperative arthroscopic and fluoroscopic guided reduction and using minimally
invasive metaphyseal and intraarticular fixation, has not been previously reported. We believe that the
combination of all this reduction and fixation technique was needed to help accelerate the patient’s recovery
so that she could return to her normal daily activity faster without the concern of reduction or fixation
failure.

Conclusions
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We believe that the combined technique used helped achieve the desired surgical goals with minimal soft
tissue dissection and smaller surgical incisions compared to other surgical techniques.
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relationships or activities that could appear to have influenced the submitted work.
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