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Abstract

Introduction and Importance: High-flexion prostheses can be associated
with a greater risk of early aseptic loosening of the femoral component
than standard prosthesis.

Case presentation: We describe two patients in whom high-flexion total
knee arthroplasty (TKA) was performed using the anterior referencing
(AR) method that resulted in early aseptic loosening of the downsized
femoral component.

Conclusion: Excessive bone resection of the posterior femoral condyle by
additional downsizing of the femoral component during high-flexion TKA
using the AR method could lead to early failure of the femoral component.

Keywords: Early aseptic loosening; Total knee arthroplasty; Anterior
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Introduction

High-flexion total knee arthroplasty (TKA) designs were developed to
facilitate maximum post-operative flexion. However, concerns have been
raised regarding early aseptic loosening of the femoral component in the
design of high-flexion TKA during the postoperative phase [1, 2]. There
have been reports of higher revision rates due to aseptic loosening of the
femoral component in some high-flexion designs [3-5]. We report two cases
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The patient underwent a left TKA (Figure 1c) performed
by an experienced knee surgeon using the posterior-stabilized
(PS) high-flexion LOSPA total knee prosthesis (Corentc,
Seoul, Korea). The knee was exposed with a standard anterior
midline incision via the medial parapatellar approach, and the
patella was everted laterally. The anterior cruciate ligament
was resected from the femoral notch and tibial insertions, and
the posterior cruciate ligament was removed from the notch.
The intramedullary canal was accessed by twist drilling a hole
located about 1 cm anterior to the center of the intercondylar
notch. After setting the instrument to the desired angle and
placing it in the appropriate notch, distal femoral resection
was conducted. The AP sizer on the resected distal femur
was positioned, and proper femoral size and rotation were
determined by the anterior referencing (AR) method. The
femoral size was changed from size 6 to size 4 in order to
increase the flexion gap. The remaining four femoral bone
resections and box cutting were performed. Tibial cuts with a
2° posterior slope in the sagittal plane were made with a tibial
extramedullary resection guide. Stability and alignment were
assessed using the trial components. Femoral trial assessment
(size 4) and tibial trial assessment (size 4) were performed.
The femoral and tibial implants were inserted using bone
cement, and the use of a polyethylene liner (16mm) was
deemed appropriate and was also inserted. The patient was
advised to perform immediate weight-bearing as tolerated,
and active exercise was initiated under the supervision of a
physiotherapist during rehabilitation.

Three months following the TKA, the patient complained
of mild pain in the left knee, especially on walking. Clinical
examination revealed no restriction of movement and no
tenderness on the left knee. Laboratory studies including
a complete blood-cell and differential count, erythrocyte
sedimentation rate (ESR), and C-reactive protein (CRP)
level were within normal limits, and there was no clinical

Figure 1: a. Anteroposterior radiograph of a 77-year-old female
patient who developed Kellgren-Lawrence Grade IV osteoarthritic
change in the left knee. b. A standing AP radiograph of the bilateral
lower extremities of the same patient preoperatively, which shows a
left hip-knee-ankle angle of 21.0°. c. Radiograph following left total
knee arthroplasty (TKA) with a 16mm polyethylene liner (femoral
component: size 4, tibial component: size 4).
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Figure 2: Radiographs showing early failure of the femoral
component. a. Three months after TKA. Lateral radiograph showing
a radiolucent line at the anterior surface of the femoral component
(yellow arrow). b. Six months after TKA. Lateral radiograph showing
a progressive radiolucent line and osteolysis beneath the anterior
flange of the femoral component (yellow arrow). c. One year after
TKA. Lateral radiograph showing a progressive radiolucent line and
osteolysis around the anterior (yellow arrow) and posterior (short
yellow arrow) flanges.

evidence of infection. Plain lateral radiographs demonstrated
a radiolucent line beneath the anterior flange of the femoral
component (Figure 2a). Radiolucency beneath the anterior
flange indicated early loosening of the femoral component.
The surgeon decided to prescribe medication and observe
progress because the pain was not severe. Six months post-
operatively, the patient complained of global pain in the left
knee joint as well as tenderness and swelling. She reported
aggravation of pain when her full body weight was loaded
onto her knee joint. Plain lateral radiographs demonstrated
a progressive radiolucent line and osteolysis beneath the
anterior flange of the femoral component (Figure 2b). The
femoral component was not well positioned in the lateral
plane in the sitting flexion position (Figure 2b). One year
post-operatively, plain lateral radiographs demonstrated a
progressive radiolucent line and osteolysis around the anterior
and posterior flanges of the femoral component (Figure 2c).

Currently, the patient does not want to undergo revision
TKA, so we are monitoring the patient once every six months
in an outpatient clinic.

Case 2

A 70-year-old female patient who complained of serious
pain in the right knee for the preceding five years presented
to our clinic in January 2019. She was 150.0 cm in height and
61.0 kg in weight with a body mass index of 27.1 kg/m?. She
had a medical history of hypertension and diabetes mellitus.

One month post-operatively, the patient complained of
global pain in the right knee joint. Plain lateral radiograph
demonstrated a radiolucent line beneath the anterior flange
of the femoral component (Figure 3b). Three months post-
operatively, a plain lateral radiograph demonstrated a
progressive radiolucent line and osteolysis beneath the
anterior flange of the femoral component (Figure 3c). The
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Figure 3: a. A 70-year-old female patient underwent right TKA
with a 12mm polyethylene liner (femoral component: size 4, tibial
component: size 4). b. One month after TKA. Lateral radiograph
showing a radiolucent line beneath the anterior flange of the femoral
component (yellow arrow). c. Three months after TKA. Lateral
radiograph showing a progressive radiolucent line and osteolysis
beneath the anterior flange of the femoral component (yellow arrow).

femoral component was not well positioned in the lateral
plane in the sitting flexion position. (Figure 3c).

Currently, the patient does not want to undergo revision
TKA,; therefore, we are monitoring the patient once every six
months in an outpatient clinic.

Discussion

The purpose of this report is to caution surgeons on the
risks associated with excessive downsizing of the femoral
component during high-flexion TKA using the AR method.
Excessive downsizing can result in early failure of the
femoral component due to additional removal of bone from
the posterior femoral condyle. Aseptic loosening of the
femoral component after TKA is considered a relatively rare
complication. We had never experienced early failure of the
femoral component within three months postoperatively prior
to the present cases.

Several studies have expressed concerns about the
increased risk of femoral loosening in high-flexion knee
prostheses compared to standard prosthesis as the load on
the knee joint increases considerably during deep flexion [7,
8]. There have been reports of early failure of the femoral
component in some high-flexion prostheses [3-5]. Han et al.
[3] reported a high incidence of femoral aseptic loosening in
38% (27/72 knees) of their cases treated with high-flexion
TKA during a mean follow-up of 23 months. This group
proposed that early failure of the femoral component could be
attributed to certain characteristics of the implant design, the
increased load on the knee during deep flexion, and an implant-
cement interface problem. King and Scott [9] suggested that
early loosening of the femoral component was initiated by
inadequate support of the posterior femoral condyle that might
be related to inaccurate bone cuts, deficient bone stock, or
poor cementing technique. In our cases, failure of the femoral
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component proceeded within weeks postoperatively, and we
assumed that this phenomenon was more related to surgical
techniques than to implant design. The surgeon performed
primary TKA using the anterior referencing (AR) method
and chose two levels of femoral component downsizing to
widen the flexion gap in these patients. The advantages of
the AR method are re-approximation of the patellofemoral
joint and reduced risk of notching of the anterior femoral
cortex. However, the disadvantage is that excessive resection
of the posterior condylar bone can occur. In addition, the
excessive downsizing of the femoral component to widen the
flexion gap can lead to additional resection of the posterior
condylar bone. We suggested that early failure of the femoral
component might be related to excessive bone resection of
the posterior femoral condyle that might have resulted from
femoral component downsizing in high-flexion TKA using
the AR method.

Conclusion

We have expressed concerns about excessive bone
resection of the posterior femoral condyle by additional
downsizing of the femoral component in high-flexion TKA
using the AR method, which could lead to early failure of the
femoral component.
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