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BONE SCANNING FOR THE EVALUATION OF KNEE

PROSTHESIS
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Special Surgery, affiliated with the New York Hospital, Cornell University Medical College, New York, New

York, USA

Twenty-six knees were scanned after total replacement to evaluate the relationship
between bone scan, pain, the presence of a radiolucent line at the bone-cement
interface and loosening. A radiolucent line was often accompanied by an increased
uptake over the affected condyle, but there was no significant relationship with pain

or loosening.
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A radiolucent line at the bone-cement interface
occurs frequently after total knee replacement. A
recent evaluation of geometric knee replace-
ments revealed a radiolucent line in 70-100 per
cent of the knees (Ilstrup et al. 1976). After
duocondylar replacement, radiolucency was seen
in 76 per cent of the knees (Ranawat et al. 1976).
The clinical significance, especially with regard to
loosening and infection, is still unknown. When
radiolucency is accompanied by pain, one faces
the difficult decision of whether or not to revise
the knee prosthesis in view of possible loosening
or infection.

After total hip replacement, bone scanning is
considered to be a useful aid in early detection of
loosening and infection (Bauer et al. 1973, Feith
et al. 1976).

The purpose of this study is to evaluate the
relationship between radiolucency, pain, loosen-
ing, and bone scan results.
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PATIENTS AND METHOD

Twenty-six knees in 21 patients were studied. The av-
erage age at operation was 62 years.

There were 8 geometric and 18 duocondylar knee
prostheses. The average follow-up time was 4 years
+10 months.

Before and 1 year after the operation, and at fol-
low-up, all the knees were clinically and radiographi-
cally evaluated, and scored according to the score sheet
of the Hospital for Special Surgery (Ranawat et al.
1976). We defined a radiolucent line as the radiolu-
cency one can see on the radiograph of the knee be-
tween the radiopaque cement and the bone. A thin
sclerotic line may be seen in the bone around the lu-
cency.

The radiolucency was assessed on radiographs taken
at regular intervals after the operation. The width and
extent of the radiolucency is dependent on the projec-
tion of the knee on the radiograph. By comparing the
radiographs taken at different intervals after the
operation, the extent of the radiolucency of the tibial
component can be reliably assessed. The radiolucency
of the femoral component can not be accurately asses-
sed because of the metal femoral component.

A measurable alteration in orientation of the compo-
nents on the radiograph was regarded as loosening
which was confirmed at operation.

All  knees were scanned with Technetium
99 m-labelled EHDP at follow-up.
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RESULTS
Pain

The maximum score for pain is 30 points, which
means no pain when walking (15 points) and no
pain at rest (15 points).

Eleven knees scored 10 points less at follow-up
than at 1 year after the operation.

These knees were considered to have worse-
ned. The other group consisted of 15 knees which
scored higher, the same or only 5 points less than
1 year after the operation.

Radiolucency

In 18 out of 26 knees, the tibial component
showed a radiolucent line occupying more than
50 per cent of the cement-bone surface. In 8
knees this radiolucency occupied less than 50 per
cent, including only 3 knees without radiolu-
cency.

Figure 1. Roentgenograph of a knee 4 years after inser-
tion of a duocondylar prosthesis. Radiolucent lines
around the tibial component had been present for 3
years.
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Figure 2. Scintigram of the knee shown in Figure 1.
There is a high uptake over the tibial plateaus.

With bone scanning, the medial and the lateral
tibial plateau can be assessed separately (Figures
1 and 2). The radiolucency was therefore also
assessed separately for the medial and the lateral
tibial plateau.

In the 26 knees, 34 plateaus had a radiolucency
occupying more than 50 per cent, and in 18 it
occupied less than 25 per cent. The width of the
radiolucency was dependent on the position of
the knee on the radiograph and was difficult to
assess. All radiolucent lines measured less than
2 mm,

Scanning

Scanning was done with Technetium 99 mm-
labelied EHDP.

Nineteen of the 26 knees showed a high uptake
over the tibial component. In 11 knees the uptake
was high over the medial as well as the lateral
tibial plateau, in 6 knees only over the medial
tibial plateau, and in 2 knees only over the lateral
tibial plateau.
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Loosening

Loosening of the tibial component was confirmed
at surgery in 3 knees. The indication for revision
was increasing pain in knees which on the
radiograph showed an alteration in orientation of
the compbnents.

One knee with a definite alteration in the posi-
tion of the tibial component and a fracture of the
femoral component has not been revised as yet,
because the patient has no complaints of pain.

In this knee the prosthesis is considered to be
loose.

The 4 knees with a loose prosthesis had an in-
creased uptake at bone scanning and a radiolu-
cency around the tibial component.

Pain and radiolucency

Of the 18 knees with a radiolucency occupying
more than 50 per cent of the bone-cement inter-
face of the tibial component, 8 became more
painful and 10 remained the same.

Of the 8 knees with a radiolucency occupying
less than 50 per cent, 3 were more painful and 5
were unchanged. There was no significant re-
lationship between pain and the presence of
radiolucency.

Radiolucency and loosening

Eighteen knees had a radiolucency occupying
more than 50 per cent of the bone-cement inter-
face of the tibial component. In this group 4
knees developed a loose tibial component, and
the radiolucency had been present for 4 years. In
the other 14 knees the radiolucency had existed
for more than 2.5 years. In this group none of the
prostheses showed an alteration of the position of
the tibial component and none of them was re-
garded as being loose.

Radiolucency and positive scan

The radiolucency of the tibial component was
assessed separately for the medial and the lateral
tibial plateau. In 34 tibial plateaus there was a
radiolucent zone occupying more than 50 per
cent of the bone-cement interface of the tibial
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component. Out of this group, 27 showed a high
uptake over the plateau and 7 showed a low up-
take.

Of the 18 tibial plateaus where the radiolu-
cency occupied less than 25 per cent of the bone-
cement interface 15 had a low and only 3 had a
high uptake. Of these three plateaus, 2 had a
radiolucency occupying 25 per cent and one
showed severe wear of the tibial component.
There was a significant relationship between the
presence of radiolucency and a high uptake (P 2
X 2 < 0.01; Fisher’s probability test).

DISCUSSION

The presence of a radiolucent line at the bone-
cement interface of the tibial component is not
always associated with pain or a measurable alt-
eration in orientation of the components on the
radiographs.

The radiolucency can exist for a long time (at
least for a follow-up time of up to 4 years) with-
out these signs of loosening becoming evident.
Scanning of the knee with a radiolucency with
Technetium 99 mm-labelled EHDP is of limited
value for the detection of loosening, because
there is an increased uptake over the area with
the radiolucency in most cases. This is probably
caused by increased bone metabolism at the
bone-cement interface.

Bone scanning is more useful in knees with a
painful prosthesis but no abnormality on the plain
radiograph. When there is no increased uptake
over the prosthesis, it is unlikely that there is in-
fection or loosening.
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