
Introduction
Total knee arthroplasty (TKA) has become one of the most 
frequently performed orthopedic procedures worldwide. It is 
estimated that more than 750,000 TKA cases were performed in 
2014 [1]. In a study by Inacio et al. [2] in 2017, TKA number is 
projected to increase annually by 143% until 2050, translating to 
a projected volume of 1.5 million TKAs in the United States 
alone. The total number of knee revision surgeries is expected to 
grow by 601% by 2030 [3]. TKA component failure is one of the 

most dreaded complications of a replacement surgery. 
Therefore, implant technology continues to evolve to increase 
implant survivorship post-TKA surgery. A recent study 
demonstrated 96.1% and 89.7% survivorship at 10 and 20 years 
of TKA, respectively [4]. It is estimated that about 20% of TKA 
revisions are due to mechanical aseptic loosening [5]. Although 
many etiologies and factors can lead to mechanical loosening, 
one specific cause that has recently drawn more attention is the 
debonding of the tibial, femoral, or both components at the 
cement-implant interface [6]. One of the causes of this 
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Introduction: Component failure is one of the most dreaded complications of any total knee arthroplasty (TKA) surgery. To tackle this, implant 
technology continues to evolve with the goal of increasing implant survivorship post-TKA surgery. It is estimated that about 20% of TKA 
revisions are due to mechanical aseptic loosening. Polyethylene insert wear has become an increasingly common finding at the time of revision 
surgeries. With this case report, we try to highlight the challenges faced during bilateral revision TKA and the use of both femoral and tibial 
augments to compensate for the bony osteolysis.
Case Report: A 69-year-old patient with unusual presentation of bilateral TKA (Exactech, Hiflex) failure 6 years post-surgery due to 
polyethylene wear. Three months following surgery, the patient had no complications and had satisfactory radiological, pain, and functional 
outcomes.
Conclusion: Although aseptic TKA failure due to polyethylene wear is an uncommon finding. Our case of the 69-year-old male with bilateral 
arthroplasty failure highlights the significance of the durability of polyethylene along with its wear and fracture resistance. It demonstrates that 
timely intervention with revision arthroplasty drastically improves pain, mobility, joint stability, and overall quality of life in these patients.
Keywords: Polyethylene wear, revision arthroplasty, total knee arthroplasty failure, augments, case report.
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Learning Point of the Article:
Challenges faced post-TKA implant failure and how to address them.
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debonding is the wear of the polyethylene insert, which 
increases the stress on the cement-implant interface.
When implant failure occurs, it can lead to persistent knee pain, 
recurrent effusion, and subsequent component migration, 
which may require partial or complete revision surgery [7]. 
This type of mechanical debonding may be challenging to 
diagnose, as radiographs often do not show clear evidence of 
aseptic loosening, and migration can be a late finding [8]. 
According to Rao et al., wear occurring at the interface between 
the polyethylene insert and the modular tibial baseplate has 
become an increasingly common finding at the time of TKA 
revision [9]. The longevity of the polyethylene tibial inserts also 
depends on the sterilization method. There have been 

increasing concerns 
regarding bear ings 
s t e r i l i z e d  w i t h 
radiation in an inert gas 
may lead to oxidization 

in vivo and develop fatigue wear. This wear can be attributed to 
free radicals generated during sterilization with radiation [10]. 
At the same time, non-irradiated bearings may undergo more 
significant losses in thickness from routine burnishing since 
they lack the cross-linking that accompanies sterilization with 
radiation [10].
This case discusses an unusual presentation of bilateral TKA 
(Exactech, Hiflex) failure 6 years post-surgery due to 
polyethylene wear leading to implant loosening. With this case 
report, we highlight the challenges faced during the bilateral 
revision of TKA and the use of both femoral and tibial augments 
to compensate for the bony defect.

Case Report
A 69-year-old, right-side dominant patient of Kellgren and 
Lawrence Pai et al. [11] grade 4 osteoarthritis (Fig. 1) 
underwent (Exactech, Hiflex) bilateral posterior stabilized 

primary TKA (Fig. 2) in a private 
hospital. The patient did not have 
any complaints and had been 
functioning well following his 
arthroplasty. 5 years after primary 
surgery, the patient presented with a 
history of bilateral knee pain (Right 
> Left) and joint  instabi l it y, 
gradually increasing over the past 8 
months. The patient also had 
difficulty walking with a painful 
limp. There was no history of any 
fall or trauma. The patient is a non-
d i a b e t i c  a n d  n o r m o t e n s i v e 
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Figure 3: 6 years post-operative B/L Knee 
AP/Lat X-ray showing implant loosening.

Figure 5: Polyethylene wear on the medial side of the insert.
Figure 4: Intraoperative images of explanted 
total knee replacement components.

Figure 1: Pre-operative B/L Knee weight-bearing 
AP/Lat X-ray.

Figure 2: Post-operative day 1 B/L Knee AP/Lat 
X-ray.
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individual. Surgical 
error as a possible 
causative factor was 
excluded because the 
pat i e n t  h ad  b e e n 
functioning well after 
surgery.
On examination of 
both knees, effusion 
was noted along with 
joint line tenderness. 
Range of motion was 
0–80° on the right 
knee and 0–110° on 
t h e  l e f t  k n e e . 
M e d i o l a t e r a l 
instability was noted 
d u r i n g  t h e 
ex amination.  The 
n e u r o l o g i c a l  a n d 
s y s t e m i c 
examination revealed 
normal findings. The 

overall Visual Analog Scale (VAS) score [12] 3 months post-
primary surgery was 1; this score increased significantly 9 to 6 
years post-primary surgery. Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC) score [13] for the 
right knee three months post-primary surgery was 6 and 2 for 
the left knee. Six years post-primary surgery, the WOMAC 
score increased to 73 for the right knee and 45 for the left knee. 
For the right knee, three months post-primary surgery, the 
Forgotten Joint score (F.J. Score) [14] was 89.6 and 91.7 for the 
left knee. At the same time, F.J. score 6 years post-primary 
surgery was 14.6 for the right knee and 46.7 for the left knee.
Radiological findings
6 years post-operative X-ray (Fig. 3) findings, including knee 

standing A/P and lateral radiograph, revealed the femoral 
component loosening more on the right side. The A/P view of 
both knees revealed reduced joint space and polyethylene wear 
on the medial side. The lateral view indicated resorption of the 
posterior femoral condyles and debonding at the cement-bone 
interface more on the right than the left side.

Laboratory findings
The fluid culture from both knees showed no signs of infection. 
Gram and ZN stains were negative but revealed increased levels 
of neutrophils. Other basic investigations were normal except 
C-reactive protein, which was weakly positive.

Surgical procedure

Stage one
Right knee was operated on f irst, given being more 
symptomatically involved. Anterior midline skin incision was 
taken over the previous surgical scar. For arthrotomy, a medial 
para-patellar approach was used for the right knee. Synovitis 
was observed over the anterior femoral condylar surface. Both 
femoral and tibial implant loosening with polyethylene wear 
was noted. The polyethylene insert was detached from the tibial 
base plate using an osteotome. A loose femoral component, 
utterly detached from the femoral condylar surface, was noted. 
With the help of osteotome, an interface was created between 
the tibial bone and cement (Fig. 4). Diffuse osteolysis was noted 
over the medial femoral and tibial condyles. A synovectomy was 
done, and the fibrosis was released. The tibia and femoral 
preparation was done, and bony cuts were made. Flexion and 
Extension gap balancing using trial implants showed tight 
extension gaps. Hence, the bony cuts were revised, and the final 
gap balancing was done using trial implants.
Two 5 mm distal femoral augments were added to the trial 
femoral component to overcome the bony defect. Flexion and 
Extension gap balancing were re-done using trial implants. The 
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Figure 6: B/L Revision total knee arthroplasty 
post-operative X-ray.

Figure 7: Anderson orthopedic research institute classification for total knee arthroplasty bone loss.
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final right knee implantation was done using a Maxx progressive 
constraint knee (PCK) freedom implant with femoral 
component size C with an extension stem of 15 × 75 mm. Two 
distal femoral augments and two posterior femoral augments of 
5 mm each were used. The offset junction was set at 4mm. A 
tibial component of size 4 with an extension stem of 12 × 40 mm 
was selected and set at an offset junction of 4 mm. The bony 
defect on the tibial surface was built with bone grafts and 
cement. It must be noted that both the femoral and tibial canals 
were filled with cement before implantation. The final 
polyethylene insert of 17 mm PCK was implanted. All of the 
extravasated cement was meticulously removed before the 
hardening of the cement. A wound wash was given, and closure 
was done in layers over a suction drain after achieving adequate 
hemostasis.

Stage 2
The left knee was operated on 2 days following the right knee 
revision. Anterior midline skin incision was taken over the 
previously operated scar. Following medial para-patellar 
arthrotomy, the knee joint was exposed. The femoral 
component was not as loose as that of the right side. Synovitis 
was noted over the anterior femoral surface. The polyethylene 
insert and femoral and tibial components were removed. 
Polyethylene wear was also noted (Fig. 5). Osteolysis was 
observed over the medial femoral and tibial condyles. The 
defect over the medial tibial condyle was more significant than 
that of the opposite knee. Synovectomy was done along with 
fibrosis release. After taking the bony cuts, the tibia and femoral 
preparation were done.
Flexion and Extension gap balancing were done using trial 
implants and augments. Left revision TKA was done using 
Maxx PCK freedom implant. The final inserted femoral 
component was size C with a 12 × 40 mm extension stem. Two 
posterior femoral augments of 5 mm each were used, and the 
offset junction was set at 4 mm. The tibial component of size 4 
was selected and fixed with an extension stem of 13.5 × 75 mm 
set at an offset junction of 4 mm. A tibial augment of 5 mm was 
attached to build the bony defect over the medial tibial condyle. 
The polyethylene insert of 14 mm PCK was inserted. The 
cementing technique was similar to that of the right knee. 
Wound wash was given, and a suction drain was inserted. 
Wound closure was done in layers after achieving hemostasis.
Intraoperative cultures taken from both knees were negative.

Postoperative result
The patient had a successful and uncomplicated postoperative 
rehabilitation and was released on postoperative day 5. All 

laboratory investigations were within normal limits at the time 
of discharge. Oral analgesics and physiotherapy facilitated a 
progressive recovery. For the initial 3 weeks, the patient used a 
walker for ambulation. Three weeks following surgery, the 
patient ambulated without any assistance. The patient resumed 
his occupation after 2 months of rehabilitation. Three months 
following surgery, the overall VAS score for pain was 0; the 
WOMAC score improved to 7 on the right knee and 4 on the left 
knee.
Furthermore, the F.J. score was 82.4 for the right knee and 86.8 
for the left knee. The postoperative X-ray of the bilateral knees 
acquired in standing A/P and lateral position revealed 
integrated components with a well-balanced joint line (Fig 6).

Discussion
With final-stage knee osteoarthritis, TKA is the treatment of 
choice [15]. Patient selection and pre-operative diagnosis affect 
the outcome of aseptic TKA revision surgery [16]. Patients 
with aseptic failure can perform quite well if treated with proper 
surgical technique and appropriate implant selection [17]. 
According to Friedman et al., the functional improvement in 
stability, motion, and pain is significantly less after revision 
surgery for aseptic failure than after primary TKA [18]. Patients 
with aseptic failure but without knee stiffness have been noted 
to have a better outcome [16].
Meanwhile, patients who undergo revision TKA for stiffness 
instead of loosening or instability have inferior outcomes [19]. 
It is to be noted that aseptic revision TKA achieved a 
significantly better Knee Society Score and range of motion. In 
contrast, pain and functional scores were similar in septic and 
aseptic revision surgery [16].
This case is a peculiar presentation of polyethylene wear, 
leading to bilateral TKA failure. Orthopaedic practice has 
evolved from cement-on-cement articulating spacers to the 
routine use of metal-on-polyethylene spacers [20]. Therefore, 
the durability of the polyethylene, along with its wear and 
fracture resistance, are important factors for a successful 
arthroplasty outcome. For this patient, the revision of bilateral 
TKA with subsequent debridement and polyethylene 
component evaluation gave insight into the reasons for the 
catastrophic failure of the arthroplasty surgery. The bone loss 
due to osteolysis on the right and left knee was of type 2B as per 
the Anderson Orthopaedic Research Institute classification of 
TKA bone loss (Fig. 7) [21]. According to Rand in the research 
done at Mayo Clinic, Rochester, the knee scores drastically 
improved after the use of metal wedge augmentation for tibial 
bony defects [22]. Therefore, these osteolytic defects on tibial 
and femoral condyles in both right and left knees were 

Patil V, et al

Journal of Orthopaedic Case Reports Volume 15 Issue 8  August 2025 Page 217-222 |  | |  | 



221

www.jocr.co.inPatil V, et al

Journal of Orthopaedic Case Reports Volume 15 Issue 8  August 2025 Page 217-222 |  |  |  | 

successfully overcome using bone graft, metal augments, and 
cement mantle.

Conclusion
Although aseptic TKA failure due to polyethylene wear is an 
uncommon finding, our case of the 69-year-old male with 
bilateral arthroplasty failure highlights the significance of 
polyethylene’s durability, along with its wear and fracture 
resistance. It demonstrates that timely intervention with revision 

arthroplasty drastically improves pain, mobility, joint stability, 
and overall quality of life in these patients.

Clinical Message

Research into the development of durable, wear-resistant, and 
fracture-proof polyethylene is essential for long-lasting TKA 
surgery. Tibial and Femoral augments must be used judiciously.
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