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A case of massive osteolysis after knee prosthesis 
pol yet h ylene fai I ure 

Jun-Wen Wang’ and Cheng-Ching Lin2 

A case of massive osteolysis of the distal femur in 
response to particulate polyethylene from a broken 
uncemented tibial component is described. The early revision is recommended. 

osteolysis was so extensive that it made the revision 
arthroplasty extremely difficult. Early detection and 
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Failure of a total knee replacement due to a thin poly- 
ethylene tibial component has been reported (Engh 
1988, Christensen et al. 1990, Lindstrand et al. 1990), 
but rarely massive osteolysis. We report a case of 
extensive osteolysis of the distal femur caused by 
polyethylene failure 7 years after an uncemented total 
knee replacement. 

Case report 
A 53-year-old man with primary arthrosis of the right 
knee underwent an uncemented total knee arthroplasty 
with a porous-coated anatomic prosthesis (Howmed- 
ica) at another hospital in 1983. The components used 
were of medium size, with a total 7 mm thick tibial 
component. The patient weighed 67 kilograms and he 
was 160 centimeters tall. 

6 months postoperatively, the patient returned to his 
previous work as a farmer without any restriction. He 
was doing quite well until about 3 months before visit- 
ing our clinic in 1990. After a minor sprain, there was 
an abrupt onset of pain and increasing symptoms. 
There was moderate swelling with effusion, and dif- 
fuse tenderness, with 15 degrees of varus instability. 
The knee was aspirated and the synovial fluid was cul- 
tured. There was no growth of microorganisms. 
Weight-bearing radiographs showed loss of medial 
joint space with varus tilt and destruction of the tibial 
component. A huge cystic lesion measuring 5 x 10 cm 
was seen in the metaphysis of the femur extending into 
the intramedullary canal. 

5 weeks later the knee was revised. A marked grey- 
ish pigmentation and villous hypertrophy of the syno- 
vium covering half of the femoral prosthesis were 
noted. The polyethylene liner of the tibial component 

was worn out at its medial part. Fissuring and delami- 
nation of the polyethylene of the patellar component 
were also noted. The medial part of the tibial base 
plate and the cancellous screw were broken, and there 
was no evidence of bony ingrowth. The femoral and 
patellar components were removed, although they 
were not loose. The entire distal femur was filled with 
greyish fibrous tissue. After removal of this, a large 
cavity with walls thin as an eggshell remained. Histo- 
logical examination of the synovial and fibrous tissues 
showed many histiocytes with foreign body giant cell 
reaction around irregular birefringent fragments of 
polyethylene debris. There was no evidence of foreign 
body reaction to metal debris. All cultures from syno- 
vial tissue and swabs were negative for aerobic and 
anerobic microorganisms and tuberculosis bacilli. 

After a complete debridement, the knee was recon- 
structed with a cemented PCA revision prosthesis 
(Howmedica) and femoral head allografts. 

Discussion 
Aggressive granulomatosis or osteolysis of the bone 
surrounding well-fixed cemented or cementless total 
hip prothesis has been reported previously (Harris et 
al. 1976, Jasty et al. 1986, Maloney et al. 1990, Santa- 
virta et al. 1990). The cause of this phenomenon is 
thought to be a foreign body reaction in response to 
cement debris or particulate polyethylene. Since the 
introduction of the uncemented total knee arthroplasty, 
early polyethylene failures of the tibial component 
have been reported (Engh 1988, Lindstrand et al. 
1990). Investigators have found that the contact 
stresses on the polyethylene in a total knee replace- 
ment are larger than those on an acetabular component 
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Massive osteolysis after an uncemented total knee replacement in a 53-year-old man. 

Standing radiographs 7 years postoperatively. There was a loss of medial space, 
indicating polyethylene failure. A huge cystic lesion in the metaphysis of the femur 
extending into the diaphysis and multiple loose beads in the joint and tibial meta- 
physis were seen. 

Extensive hypertrophy of the synovium. 

Delamination, deformation and extensive wear of the polyethy- Histological examination of the synovium showed many various- 
lene insert of the tibial component. The medial tibial plate and sized polyethylene particles surrounded by histiocytes or 
cancellous screw were broken. foreign-body giant cells (HE, ~100).  

(Bartel et al. 1986). Polyethylene thinner than 6-8 mil- 
limeters in a total knee replacement may cause early 
failure (Bartel et al. 1985, Engh et al. 1992). The 
thickness of the polyethylene used in this case was 
only 3.5 millimeters, which we believe was the main 
cause of failure. Nolan and Bucknill (1992) were the 
first to report extensive osteolysis of the knee in a 
stable total knee replacement. Later, Kilgus et al. 
(1992) reported a case of more extensive osteolysis. 
Tallroth et al. (1989) have warned against the possibil- 
ity of rapid growth of the foreign body granuloma, 
with risk for a spontaneous fracture. Therefore revi- 
sion arthroplasty must be performed as soon as possi- 
ble. 
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