
he shedding of metallic, polyethylene, and cement
particles from implanted prosthetic devices are known
to induce nonseptic chronic inflammatory and foreign
body reactions in the surrounding area (1â€”4). The
disclosure of these inflammatory changes by gallium
67 (67Ga) and technetium-99m methylene diphospho
nate (MDP) have not been reported, nor have they been
seen in our laboratory until a new, total knee prosthesis
was introduced in which the tibial and patellar articu
bating surfaces were composed of polyethylene reen
forced with carbon fibers, as opposed to the previously
used polyethylene alone. During the last 2 yr, three
patients with this type of total knee prosthesis demon
strated MDP concentration in the joint space between
the femoral and tibial components. One of these pa
tients required surgical revision of a loose tibial com
ponent and this afforded the opportunity to correlate
the histologic features of the synovium with the radio
nuclide portrayal.

CASE REPORTS

Case 1
This 75-yr-old osteoarthritic woman had bilateral total knee

arthroplasties, in which the tibial and patellar articulating
surfaces consisted of carbon fiber reenforced polyethylene.
The right and left knees were implanted 16 and 19 mo,
respectively, prior to the initial imaging studies for left knee

Received Aug. 25, 1986; revision accepted Dec. 18, 1986.
For reprints contact: Leonard Rosenthall, MD, Division of

Nuclear Medicine, The Montreal General Hospital, 1650Cedar
Ave., Montreal, Quebec, Canada H3G lA4.

pain. There was intra-articular MDP deposition in both knees,
but the 67Gauptakes in the corresponding areas were normal.
Superimposed focal increased MDP and 67Ga uptakes were
noted on the medial side ofthe left tibial plateau (Fig. 1).Four
months later she had a surgical revision of the left knee. At
operation it was noted that there was considerable staining of
the synovium by carbon fiber debris, the tibial component
was loose, and a fracture was present in the medial tibial
plateau. Histologic sections of the synovium demonstrated
reactive hyperplasia, chronic inflammation, foreign body giant
cell reaction to nonbirefringent material, disseminated clumps
of dystrophic calcification, and islands of woven bone forms
tion. There was no evidence of infection.

Case 2
A left Mibler/Galante total knee arthroplasty was performed

14 mo ago in this 44-yr-old woman with rheumatoid arthritis.
She was scanned with MDP and 67Gabecause of left knee
pain, but soon afterward the pain disappeared and the knee
remained asymptomatic during the ensuing year. However,
there was an accumulation of MDP in the intraarticular space,
but no corresponding 67Gauptake (Fig. 2).

Case 3
Bilateral total knee arthroplasties were performed 12 mo

ago in this 58-yr-old man using the Miller/Galante prosthesis.
MDP and 67Gaimages were obtained because of persistent
pain and swelling of the knees. The MDP images showed
bilateral intraarticular accretion, but the 67Ga images were
normal (Fig. 3). Pain and swelling subsided thereafterand, 1
yr later, the knees were relatively asymptomatic.

DISCUSSION

The inflammatory response to metal and pobyethyl
ene wear debris, which can range from simple chronic
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Radiophosphate Visualization of the Foreign
Body Reaction to Wear Debris from Total
Knee Prosthesis
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Threepatientswith total kneearthroplasties,in whichthe tibialandpatellararticulating
surfacesconsistedof a polyethylene-carbonfibercomposite,demonstratedtechnetium-99m
methylene diphosphonate (MDP) deposition in the intraarticular space. whereas, the gallium
67 citrate images were normal. This was shown to be due to a synovial giant cell foreign
bodyreactionto particulatecarbonfiberdebrisin onepatientwho requiredsurgicalrevision
of the prosthesis.
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FIGURE 1
Case 1. Bilateraltotal knee arthro
plasties. A: MDP deposition in the
intraarticular space of both total knee
arthroplasties(arrows), which was
presumablyassociatedwiththegiant
cell foreign body reaction in the car
hen stained hyperplastic synovium.
There was also a focal accentuation
of MDP uptake in the left medial tibial
plateau. This was shown to be due
to a fracture at surgical revision of a
loose tibial component. A healing
fracture of the left fibula is present.
B: 61Gadoes not show a correspond
ingintraarticularuptake.Thefracture
ofthe left medial tibial plateau is seen
as a focal increased concentration,
but there is no enhanced uptake in
the fibular fracture.
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inflammation to a giant cell foreign body reaction with
particles located in the intracellular and extracellular
spaces, has been implicated as a factor promoting pros
thetic loosening. There is still no concensus on this
topic, because gross reactive synovial changes are seen
in both loose and well functioning joint arthroplasties.
To improve the wear resistance and compressive
strength, a carbon fiber reenforced ultra-high molecular
polyethylene composition has been advocated. All three
patients with intraarticular MDP deposition had com

posite carbon fiber and polyethylene tibial components,
and in one patient the tibial component became loose,
most likely for reasons unrelated to the foreign body
reaction. However, the MDP deposition in the syno
vium of patients with unreenforced polyethylene com
ponents has not been reported, nor previously observed
in this laboratory, even though chronic inflammatory
and foreign body reactions were observed histologically.
By inference, seems that the carbon content provokes
a response that conduces to MDP deposition. It is
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FIGURE 2
Case 2. Asymptomatic left total knee
arthroplasty. A: MDP concentration
in the intraarticularspace (arrow). B:
No 67Gadeposition in the territory of B
the MDP soft-tissue uptake.
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probably related to the membranous bone formation
and, perhaps too, the disseminated clumps of dys
trophic calcification that were present in the histologic
sections. The added carbon fiber has been implicated
as the causative factor in the increase in the number of
wear particles and the a@avated tissue reaction by
other investigators (2,4). If the MDP deposition is
peculiar to the carbon laden polyethylene and it is
related to the rate of wear, and possibly to future
loosening, then the observation of MDP uptake in the
intraarticular space may be a harbinger of prosthetic
complications. The frequency of intraarticular MDP
deposition associated with carbon reenforced polyeth
ylene implants is unknown, and will remain so unless
all such implants are imaged routinely, with or without
sound clinical indication. This is unlikely to occur. It
can be anticipated that the frequency will increase with
the age ofthe implant, because the foreign body reaction
to the accumulating debris takes time to develop.

It would appear, from the limited experience of three
patients with five prosthetic knees, that the inflamma
tory reaction does not abet the visible uptake of 67Ga
citrate, a tracer that has a propensity to concentrate in
septic and aseptic inflammatory tissues. There is no
obvious reason for this, but it is a desirable attribute, as
it will be one less nonspecific variable of 67Ga uptake
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FIGURE 3
Case 3. Bilateral total knee arthro
plasties.A:MDPconcentrationinthe
intraarticularspaceofbothknees(ar
rows).B:NoÂ°7Gauptakeintheintra
articularspaces.

with which to deal. It is doubtful that this is a function
ofbow count rate and poor resolution, because a mini
mum of 150,000 counts were accumulated for each
view. In any event, more correlative observations are
required over an extended period of time in order to
establish the significance and evolution of the intra
articulardepositionof radiophosphate.

NOTE

IN.
. Miller/Galante knee prosthesis, Zimmer, Inc., Warsaw,
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