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For the past 17 years, we have
been studying the problem of how
to best diagnose infection in a pros
thetic joint by nuclear imaging. We
have studied prosthetic joints with
various combinations of technetium
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bone scans, gallium, indium leuko
cytes, indium chloride, and newer
infection imaging formulations in
cluding indium-labeled gamma
globulin and 99mTdHMPAO Pales
tro et at. in this issue of JNM pre
sents the case for the combination
of IIâ€˜In-labeled leukocytes and
99mTc@olloidbone marrow imag
ing. To better understand why this
has been so problematic a clinical
diagnostic imaging challenge, we

need to review our past history in
imaging infected prosthetic joints,
including the hows and whys of the
various radiopharmaceuticals used.
Between1973and1979,Reinget

al. and Bauer et al. (1,2) reported
results of trials of bone scans and
gallium scans in patients suspected
of having infection or loosening of
prostheses.Conclusions often stated
that a normal bone scan excluded
the possibility of need for surgical
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The results with â€˜â€˜â€˜In-leukocytes
were much more appealing. When
correlated with bone scans, several
studies showed sensitivities of
greater than 88% and similar speci

ficities ( 7,8), but the following dif
ficulties were noted:

1. Because of image resolution

problems, soft-tissue uptake
was sometimes not separable
from abnormal bone uptake.

2. Because indium leukocytes are
concentrated in some arthri
tides (e.g., rheumatoid arthri
tis, which may be the under
lying disease process which led
to the prosthesis),abnormal
indium uptake was seen with
out infection.

3. Because as Palestro points out,
indium activity is normally
seen in marrow and can be
misleading in evaluating infec
tion.

4. Because the presence of heter

otropic bone containing mar
row adjacent to the prosthetic
joint can confuse the interpre
tation of infection.

5. Because as Schauwecker has

shown, indium-leukocytes
have a decreasing sensitivity
for demonstrating infection in
bones that are more central
than peripheral in location
and infections that are more
chronic. For chronic hip infec
tion, indium-teukocyte sensi
tivity may be decreased to as
low as 50%.

The hallmark of positive indium
leukocyte studies is migration of
polymorphonuclear leukocytes to a
site of infection. While acute infec
tion is indeed characterized by that
migration, chronic inflammation
shows migration of mononuclear
cells, lymphocytes, and fibroblasts.
Since we inject a mixed population
of indium-labeled cells, the success
of the scan depends somewhat on
the white count differential in the
patient's blood. Using 99mTc..@olloid
for bone marrow imaging makes
sense for diagnosis of osteomyelitis.

intervention to correct loosening or

infection as a cause for the patient's
pain. Abnormal scans, bone and
gallium, could not reliably distin
guish between infection and loos
ening. In fact, we have all seen stnk
ingly abnormal gallium scans that
were not associated with infection,
but rather, with â€œabundantgranu
lation tissueâ€• related to chronic
loosening. Rosenthall et at. reported
in 1979 that incongruent gallium
technetium uptake was the hall
mark for infection in prosthetic
joints (3).

Later studies confirmed these ear
her conclusions (4â€”6).For example,
Schauwecker (4) studied 56 patients
suspected of having osteomyelitis
with gallium-technetium bone scans
and reported that, when normal, it
was excellent for ruling out osteo

myelitis. The gallium-technetium
scans were reliable indicators of Os
teomyelitis when the relative uptake
of gallium exceeded that of techne
tium or the distribution of gallium
was different from that of techne
tium (incongruence). However,
only 28% of patients with osteo
myelitis showed the patterns of gal

hum exceeding bone scan uptake or
incongruence. Tumeh et al. (5) re
ported a similar comparative study

in which the authors emphasized
defining the various patterns of gal
hum-bone scan uptake in patients
with suspected osteomyelitis. They

described five patterns and noted
that only the patternsof(a) gallium
uptake exceeding bone scan uptake
and/or (b) incongruence of gallium
and bone scan uptake correlated
well with the presence of osteomye
litis. Tumeh et al. further found that
only about one-fourth of patients
with osteomyelitis showed those
patterns on their scans. Schau
wecker and Tumeh concluded sim
ilarly that although gallium could
be relied upon to exclude osteomye
litis when normal, the Ga-Tc corn
bination was a good indicator of
infection in only about one-fourth
to one-third of patients who had
infection.

The pathophysiology of osteomye
this involves â€œsluggishâ€•blood flow
through the marrow with stasis,
which may result in infarctive

changes and predisposition to infec
tion. Thus, typically, the bone mar
row scan is â€œcold,â€•giving the incon
gruent pattern with indium-leuko
cytes. One problem, not addressed
by Palestro, is that the presence of
the prosthesis displaces normal mar
row, and even in the absence of
infection, the marrow scan will
therefore show photopenia in the
regions of concern.

For evaluating prosthetic joints
for infection, radionuclide ap
proaches are clearly preferred over
other imaging, such as magnetic res
onance (MR) or computed tomog
raphy (CT). MR images are de
graded by metal, usually a compo
nent of the prostheses, and CT does
not visualize cortical bone welt. The
cost of radionuclide imaging to as
sess presence ofinfection is substan
tial. An alternative procedure would
be needle aspiration and culture.
The cost of the test, with cultures
and laboratory processing, is about
$288.00 at my institution. Several
reports (10,1 1) have advocated as
piration and culture ofjoint fluid in
cases where infection is considered

following plain radiographs and
bone scan.

Another major concern about in
dium-labeled leukocytes is the
handling ofwhole blood to separate
cells, label cells, and reinjection.
The process offers several opportu
nities for iatrogenic errors. In this
era of HIV positive prevalences, we
should be concerned with minimiz
ing work with blood and blood
products. Even strict adherence to

quality assurance measures as man
dated by JCAHO principles and
good medical practices to maintain
the lowest misadministration mci
dences (approaching the unavoida
ble human error levels), will not to
tally eliminate a rare misadministra

tion. Misadministration statistics in
nuclear medicine demonstrate im
pressively low incidences of diag
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nostic misadministrations for the
past years(about 1in 10,000 admin
istrations according to NRC data).
The prevalence of HIV-positive
blood poses a risk which unfortu
nately wilt manifest as a rare, tragic
misadministration. Therefore, al
though the indium-teukocyte study
is the best test available, in view of
the multitude of problems attached
to indium-leukocyte imaging, we
may wish to continue to pursue al
ternatives for infection imaging.
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