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We report a case of previously undescribed medial unicompartmental knee arthroplasty failure due to
femoral component implant fracture. The patient experienced sudden pain and locking while ambulating
8 years postoperatively. Radiographs revealed catastrophic femoral component failure with a transverse
break through the metal. The patient underwent revision to total knee arthroplasty. At 1-year follow-up,
the patient had no pain and a range of motion of 130 degrees. Particular attention should be paid to

obtaining adequate femoral component posterior flange fixation during unicompartmental knee
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complication.

arthroplasty. Patient education regarding maintaining a healthy weight is crucial to preventing this
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Introduction

Unicompartmental knee arthroplasty (UKA) is a reliable alter-
native to total knee arthroplasty (TKA) in properly selected patients
[1-4]. Knee osteoarthritis is projected to cause an exponential in-
crease in the number of arthroplasty procedures performed
throughout the next few decades [5]. UKA currently accounts for 4%
of all knee arthroplasty procedures performed in the United States
[6]. The utilization of UKA varies globally, with the Swedish
Arthroplasty Register reporting that 12.8% of knee arthroplasty
procedures are UKAs, and the Australian registry reporting a 7.4%
UKA rate [7,8]. UKA has demonstrated some distinct advantages
over TKA including improved postoperative range of motion, pro-
prioception, bone preservation, faster recovery, and improved pa-
tient satisfaction [9-11]. Successful medial UKA is ideally performed
in patients with isolated medial compartment osteoarthritis with
stable ligamentous examination, correctable deformity, and pre-
served range of motion with <15-degree flexion contracture [12].
UKA is a technically demanding procedure with current 10-year
survivorship ranging from 85% to 98% and higher surgeon
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volumes correlating with a lower risk of revision surgery [13-16].
UKA complications include aseptic loosening, bearing dislocation,
polyethylene wear, tibial fractures, osteoarthritis progression,
infection, and unexplained pain. Avoiding complications requires
proper patient selection and positioning of components.

We report a unique case of failed medial UKA with accelerated
polyethylene wear and catastrophic failure of the femoral compo-
nent involving implant fracture. The patient provided informed
consent for publication of this data and images. This report was
deemed exempt by our institutional review board.

Case history

The case is of a 54-year-old male who received a primary
cemented left medial Oxford UKA in 2014 at our institution. He
initially presented with isolated medial knee pain with activity.
Radiographs demonstrated moderate medial compartment
arthritis with minimal coronal plane deformity (Fig. 1). Examina-
tion revealed stable ligaments with a correctable deformity. Mag-
netic resonance imaging of his knee demonstrated isolated medial
compartment chondromalacia with bone edema. His medical his-
tory was only significant for hypertension, and he had no prior
surgical history. His body mass index (BMI) was 30, and he worked
as a truck driver. He failed conservative management with intra-
articular steroid injections, viscosupplementation, nonsteroidal
anti-inflammatory drugs, and a medial unloader brace. The
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Figure 1. Initial preoperative anteroposterior (a) and lateral (b) weightbearing radiographs of the left knee.

decision was made to undergo medial UKA given his examination,
symptoms, failed conservative management, and isolated medial
compartment disease on magnetic resonance imaging. A medial
approach was performed, and components appeared well fixed
with proper alignment on immediate postoperative ante-
roposterior (AP) and lateral radiographs (Fig. 2a and b). He had no
postoperative complications and returned to his activities without
pain.

At 6-year follow-up, he described progressive onset of left knee
pain. Weightbearing AP and lateral radiographs of the left knee
demonstrated a radiolucency about the medial posterior femoral
condyle without additional radiographic evidence of implant
loosening (Fig. 3a and b). On examination, the patient’s pain

Portable

originated over the lateral and patellofemoral compartments with a
stable ligamentous examination. His range of motion was 0 to 130
degrees. His pain was therefore thought to be due to progression of
osteoarthritis. His BMI had increased to 36 from 30 at his index
procedure. In shared decision-making with the patient, it was
decided to continue conservative management at this time, and he
was given a viscosupplementation injection and physical therapy
with significant improvement in his symptoms. While viscosup-
plementation following UKA with progression of osteoarthritis has
not been well studied, the patient wished to pursue this, and it was
felt to be a reasonable option.

At 8-year follow-up, the patient called the office to request an
appointment after he felt a painful crack and locking event in his

Figure 2. Immediate postoperative anteroposterior (a) and lateral (b) non-weightbearing radiographs of the left knee demonstrating a well-positioned medial UKA.
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Figure 3. Anteroposterior (a) and lateral (b) weightbearing radiographs demonstrating radiolucency along the medial posterior femoral condyle implant-cement interface (arrow)

with progression of patellofemoral and lateral compartment osteoarthritis.

left knee while walking down stairs. He was unable to ambulate
secondary to the severe pain in his left knee. AP and lateral radio-
graphs demonstrated a fracture of the femoral component with
posterior displacement of the posterior femoral flange (Fig. 4a and
b). His BMI had also now increased to 38. A workup for infection
revealed normal erythrocyte sedimentation rate and C-reactive
protein levels. The patient was admitted with plan to undergo
conversion of the failed UKA to TKA.

A medial parapatellar approach was utilized after inflation of a
tourniquet. A synovectomy was performed after metal discolor-
ation was seen in the synovial tissue. Fluid and tissue cultures were
sent and had no growth. The UKA femoral component demon-
strated a complete transverse coronal split in the metal just pos-
terior to the fixation post (Fig. 5a-c). The anterior flange remained
well fixed to the medial femoral condyle while the posterior flange
was completely loose and displaced posteriorly. The polyethylene
liner was cracked and demonstrated complete central wear down

to the tibial component baseplate (Fig. 6a and b). The tibial
component baseplate remained well fixed. Grade 3 and 4 chondral
defects were noted in the lateral and patellofemoral compartments.
The components were removed with osteotomes and a standard
saw at the cement-component interface with minimal bone loss on
both the tibial and femoral sides. The knee was copiously irrigated
with multiple solutions and saline. Intramedullary guides were
used to make distal femoral and tibial cuts. No navigation or
technology was used in this case. After cuts were made, the cut
surfaces demonstrated healthy-appearing bone without any sig-
nificant defects. The decision was made to place a stem in the tibia
in order to prevent any future loosening given the patient’s BMI,
prior aseptic loosening history, and high-demand activity. This was
not deemed necessary on the femur as the cut surfaces were pris-
tine and great balance was achieved with cruciate retaining trial
implants in place. A cemented Zimmer Biomet Persona cruciate-
retaining TKA was utilized with a size-10 femoral component and

Figure 4. Anteroposterior (a) and lateral (b) non-weightbearing radiographs at 8-year follow-up demonstrating a fracture of the femoral component with posterior displacement of

the posterior flange.
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Figure 5. Intraoperative images (a-c) of the broken femoral component with coronal plane fracture immediately posterior to the fixation post.

size-G tibial component. Two grams of vancomycin was added to
the cement. A 3-mm offset 12 x 135-mm press fit tibial stem ob-
tained excellent fixation. The knee was well balanced in flexion and
extension with a 10-mm medial congruent polyethylene. The pa-
tella was noted to have grade 3 chondral changes, and in order to
optimize patellar tracking and prevent any need for future revision,
the patella was resurfaced with a press-fit 38-mm patellar
component. Press-fit fixation was chosen as this is the surgeon’s
preference, and the patient had healthy native bone which had not
previously been instrumented. Radiographs postoperatively
revealed excellent position of the components (Fig. 7a and b). The
patient underwent an uncomplicated postoperative course. His
pain resolved, and at 1-year follow-up, he was doing well with knee
range of motion of 0 to 130 degrees.

Discussion

To our knowledge, this catastrophic failure mechanism of a
unicompartmental femoral component and accelerated

polyethylene wear has not been previously reported. UKA aseptic
loosening is more often reported with the tibial component [17,18].
This is thought to arise from a deep sagittal saw cut when preparing
the tibia [19]. Femoral aseptic loosening with UKA does occur but is
believed to be a less-common failure mechanism [20,21]. While the
Oxford UKA has shown excellent outcomes, it has been demon-
strated that femoral component loosening incidence is 0% to 2.1%
[15,22,23].

Previous case reports involving UKA femoral aseptic loosening
have demonstrated complete loosening with displacement of the
component, but none have reported a fatigue fracture of the
component [24]. Bouché and Ehkirch recently described 2 cases of
femoral loosening with a 180-degree spin of the femoral compo-
nent; however, this occurred in lateral compartment UKAs [25]. In
our case, the femoral component anterior flange remained well
fixed to the femur with isolated posterior femoral loosening and
displacement. Poor initial fixation of the posterior flange of the
femoral component likely led to cantilever bending of the femoral
component over time. This caused accelerated polyethylene wear,

Figure 6. Intraoperative images (a) and (b) of the polyethylene component demonstrating catastrophic central wear with fatigue crack.
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Figure 7. Postoperative anteroposterior (a) and lateral (b) radiographs following conversion of failed UKA to cemented cruciate-retaining total knee arthroplasty with a tibial stem

and press-fit patellar component.

increasing the contact stresses on the femur over time, and ulti-
mately leading to fatigue failure of the component at its lever point
just posterior to the fixation post. Initial fixation of the posterior
femoral condyle may have been due to a pitfall with the posterior
femoral saw cut being angled too far anteriorly [26-28]. This likely
led to the posterior flange having poor support with an inadequate
cement-prosthesis interface. This posterior plane facet has been
demonstrated in a cadaver study to be the weak point of the
femoral component due to an incomplete cement mantle, which is
ultimately where the fatigue failure of the component occurred
[26]. In our case, a radiolucency was noted at the level of the pos-
terior femoral condyle at 6-year follow-up; however, the patient
was having more symptoms from his lateral and patellofemoral
compartments at that time.

Monk et al. described using lateral radiographs obtained in
flexion and extension to detect UKA femoral loosening [27]. They
consider the implant loose if gaps are present at the component-
cement interface on one view but not the other [27]. We did not
obtain lateral radiographs in both flexion and extension at 6-year
follow-up. This may have assisted in further identifying any
femoral loosening, although this still may have been difficult to
detect because the anterior flange was well fixed intraoperatively at
conversion to TKA.

We suspect the associated catastrophic polyethylene wear
pattern, which also occurred in this case, was secondary to the loose
posterior femoral flange causing cantilever bending on the poly-
ethylene. If the femoral component is positioned in an eccentric
position from the center of the tibial component, the stress distri-
bution would be altered [28]. This ultimately increases edge loading
of the UKA throughout the range of motion, which can lead to more
rapid polyethylene wear [29]. The femoral component was well
centered in this case, but the poor fixation likely led to micromotion

of the implant, causing increased contact stresses, which ultimately
exceeded the limits of the polyethylene and metal.

Another factor that may have contributed to increased stress on
this UKA implant is the patient’s progressive increase in BMI from
30 at his primary UKA to 38 at its ultimate failure. When UKA was
initially introduced, indications were established and deemed that
patients should weigh less than 180 lbs [30]. This was thought to
decrease stress on the implant and lead to longer implant survi-
vorship. Recent studies have since refuted these weight restrictions
and demonstrated no difference in functional scores or implant
survival in patients weighing over 180 lbs or with BMI over 30
[31,32]. UKA may have broader BMI and weight indications with
modern implants. At our institution, surgeons have variable BMI
limits for UKA but will counsel all patients with BMI greater than 35
on weight loss and medical optimization prior to considering UKA.
We believe that this patient was appropriately selected to undergo
UKA as his BMI was 30 on presentation, and he met our indications
for UKA with isolated medial compartment osteoarthritis, stable
ligamentous exam, correctable varus deformity of <10 degrees, <15
degrees of flexion contracture, and preserved range of motion. In
this case, the large BMI increase over the postoperative period
likely was a secondary factor that overwhelmed the already loose
implant, leading to its failure.

Our patient also received a viscosupplementation injection at
6 years postoperatively to treat the progression of his osteoarthritis
conservatively. It is unclear what effect this may have had on the
UKA implant as there is currently a lack of evidence regarding
viscosupplementation after UKA. This is not routinely a part of our
treatment protocol for patients with osteoarthritis progression af-
ter UKA, but after engaging with the patient in shared decision-
making, we determined this to be a reasonable option. We sus-
pect the posterior flange of the femoral component was loose prior
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to this injection, but we cannot determine whether this caused
further loosening or had any effect on the implant. This may be an
area of future research to determine its efficacy and impact on
implant survival.

Summary

This unique case of catastrophic failure of a UKA femoral
component with fatigue fracture highlights the importance of
proper surgical technique, patient selection, and postoperative
monitoring. Special attention should be paid to the posterior
femoral condylar cut when preparing the femur for UKA implan-
tation with a focus on creating an adequate cement-prosthesis
interface. In addition, encouraging a healthy weight is important
to preventing increased implant stress. Further study is needed to
determine the safety and efficacy of viscosupplementation injec-
tion for treatment of osteoarthritis progression following UKA. Our
case demonstrates that with poor posterior femoral fixation, it is
possible for the anterior femoral component to remain well fixed
and lead to femoral component fracture secondary to a cantilever
mechanism on the polyethylene.
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