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1 joint is a common source of pathology particularly in

In these patients often only the cartilage is diseased.
A confirmatory

The patellofemora

dolescents. :
SiagnOSis therefore, from routine x-rays is not possible...

diagnosis often requires arthroscopy. Thi's* necessitates hospital admission
and a minor operation with .the risks of- an anaesthetic. There is therefore
ple non-invasive outpatient diagnostic test to detect cartilage

a need for a sim
pathology. We are hoping to develop such a system using vibration

~ arthrography..
This, although a new technique, has already been proven of value in the
diagnosis of meniscal lesions (1). The ‘transducer -known ‘as ‘an accelerometer
is illustrated in figure 1.~ This {s-attached ‘to bony. prominences around the
knee.  Our present project ‘involves. using a computer. based system to record

" from the normal patellefemoral joint, particularly "physiological
patellofemoral: crepitus (P.P.C.). . This is the name.we have given to the ..
fine creaking sensation that can be-felt on all normal patellae when the knee
is moved slowly. An example of the signal is shown in figure 2.

"joint: sounds

1m/s?

Fig. 1 Fig. 2

We' have been-able to-demonstrate that the cause of this phenomenon was self

jnduced, rigid body vibration of the patella, occurring as a result of stick
slip friction at the articular surface interface. This produces a series
of transient oscillations of the patella. It had been previously thought
that the signal was transmitted through the patella in a continuous fashion,

Tike sound waves. travelling through air.

The signal analysis package -includes the ‘F.F.T. which is characterised by the
peak frequency (2). However because the P.P.C. signal is made up of a
series of discrete transients, rather than being continuous, 'the peak
frequency. parameter becomes. unreliable. We have altered the program to
calculate two separate frequencies, firstly the repetition frequency of the
series of transients and secondly the inherent peak frequency and weighted
mean frequecy of each transient formirnig the series. ‘An example of the
analysis program is shown in figure 3. As can. be ‘seen the repetition rate,
or slip.frequency of the transient signals produces a banding effect. The
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k frequenc :
pea 9 y reflects the slip frequency by always being a multiple of it,

whereas the weighted mean ;
transient more accur‘ate]y'frequency reflects the inherent frequency of each
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Fig. 3

In understanding the normal signals we hope to be able to gain a_ful]er
understanding of the changes that do’oceur in P.P.C. when there is patello-
femoral pathology-. These changes will be presented in a complementary

poster presentation
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