
LocalizationCEA
contentst

(ngCEA/mgResected
samples indexprotein)

were not high enough to support their idea completely. Abdel
Nabi Ct al. (3) also reported some possible mechanisms for
nonspecificaccumulationin lymphnodes.In the plasmaobtained
from the patient, free â€˜â€˜â€˜In,not attached to the antibody, could
not be found. The fact that greatuptake of â€˜â€˜â€˜Inwasseenin only
two distinct lymph nodes and not in the regional ones cannot be
explained.Kairemo et al. (4) reporteda false-positivefindingin
a patient with a parapharyngeal hemangiopencytoma. They
pointed out that the antibody recognized new epitopes nonspe
cifically. We have believed that ZCE-025 did not react with
normal granulocytes. Eventually this fact has raised doubt about
the efficacy of immunoscintigraphy amongst surgeons, although
this might apply to only a few cases among many clinical radio
immunodetections.
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antibody) in 100 ml of normal saline by slow intravenous infu
sion. Two days after infusion, planar and SPECT images were

obtained. As shown in Figure 1, focal uptake of â€˜â€˜â€˜Inwas clearly
visualizedin the lymph nodesat the site of the hepatichilum as
well as in the liver metastasis. We insisted that these two lymph
nodes be resected during surgery, which was performed nine days
after antibody injection, although the lymph nodes positively
visualizedin the scintigramwereunlikelyto be metastaticin the
aspect of lymphatic flow. The localization index of two resected
lymph nodes were much higher than that of the primary tumor
in the colon (Table 1). Surgical exploration of lymph nodes,

however, showed no gross or microscopic evidence of metastases
of the colon Ca. The lymph node homogenates did not contain
high CEA compared with those of the primary tumor or liver
metastases (Table 1). The resected lymph nodes were stained
positively by polyclonal anti-CEA antibody, but weakly by ZCE

025. Thehistologyofthe resectedlymphnodesdidnotshowany
evidence of inflammatory lesions.

Beatty et al. (2) indicated shedding CEA as one of the causes
of antibody localization in tumor-free tissues. In our case, the
plasma-CEA level and the CEA contents in the lymph nodes

TABLE I
Resected Specimens from Surgery

1. Abdel-Nabi HH, Chan HW, Doerr RI. Indium-labeled anti-colorectal
carcinoma monoclonal antibody accumulation in non-tumored tissue in

patients with colorectal carcinoma. J Nuc/ Med 1990;31:1975â€”1979.
2. Scatty JD, Philben Vi, Beany BO, ci al. Imaging of colon with indium

111-labeled anti-CEA monoclonal antibodies(INDACEA)priorto surgery.
J Surg Onco/ 1987;36:98â€”104.

3. Abdel-Nabi HH, Ortman-Nabi JA, See W, et al. Clinical experience with
intra lymphatic administration of In-il 1-labelled monoclonal antibody
PAY276 forthedetection ofpelvic nodal metastasesinprostaticcarcinoma.
EurlNuc/Med 1990;16:149â€”156.

4. KairemoKAJ, HopsuEVM, Melanin EJ, Heikkila PS.Imagingof a
parapharyngeal hemangiopericytoma. Radioimmunoscintigraphy
(SPECT)with indium-l I 1-labeledanti-CEAantibody and comparisonto
digital subtraction angiography, computed tomography, and immunohis
tochemistry. Cancer 199l;67:6lâ€”66.

Diagnosing Prosthetic Joint Infection

Atsushi Kubo

Kayoko Nakamura

Susumu KOdaira
Keio University

TO THE EDITOR: We have read Dr. Alazraki's interesting
editorial on diagnosing prosthetic joint infections (1). We share
Dr. Alazraki'sviewthat some seriousdifficultiesare related to
the use â€˜â€˜â€˜In-labeledleukocytes for the diagnosis of prosthetic
joint infections. In a recent paper, we reported our first experience
with â€˜â€˜â€˜Inlabeled human nonspecific immunoglobulin 0 (IgO)
scintigraphy in patients with bone and joint infections (2). Five
patientswith prostheticjoints were includedin this study. Since
that time, scintigraphywith â€˜â€˜â€˜In-IgCiwas performedin an addi
tional 35 patients with prostheticjoints.

Ofthe 40 patients studied, 34 had total-hip arthroplastyand 6
had total knee prostheses. All patients had clinical signs of loos
ening and/or chronic infection. A conventional 99mTc..methylene
diphosphonate skeletal scintigraphy was abnormal in all patients.
All patients also underwent scintigraphic imaging after intrave
nous injection of 1 mg IgG (Sandoglobulin, Sandoz AG, Nuren
berg, FRG) radiolabeled with 75 MBq â€˜â€˜â€˜In(â€˜â€˜â€˜In-chloride,Amer
sham International Ltd., Buckinghamshire, UK) at 4, 24 and 48
hr (2). Scintigraphic results were evaluated by bacterial cultures
obtained at surgeryin 25 patients and by clinical follow-up and
serial radiographyin 12 patients. Three patients had productive
fistulae.
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FIGURE 1. Indium-i11-lgG
images (48 hr postinjection) of
an infectedright total-hipar
throplasty.(A)Anteriorview of
the pelvis:increaseduptakein
the acetabularregionwithsoft
tissue extension (arrow). (B)
Posteriorviewof thepelvis:in
creased uptake in the aceta
bular region with soft-tissue
extension(arrow).(C) Anterior
view of the upper legs: in
creased uptake around the tip
of the femoral component (ar
row).

Figure 1 is a typical example of an â€˜â€˜â€˜In-IgGscintigram of an

infected total hip arthroplasty with increased uptake in the right
acetabular region with extension in the surrounding soft-tissue
(Fig. lA-B) and increased uptake around the tip of the femoral
component of the prosthesis (Fig. lC).

Fourteen patients were categorized as true-positive, 22 as true
negative, 3 as false-positive and 1 as false-negative. In all false
positive studies, a sterile inflammatory process could be identi
fled: active periarticular ossifications, necrotic tissue around the
neck of the femoral component of a total-hip prosthesis, and a
hemorrhagein the total-kneeprosthesisin a hemophilicpatient.
In the one patient with a false-negative â€˜â€˜â€˜In-IgGscintigraphy,a
single culture revealed Staphylococcus aureus in low counts.

In this group of patients sensitivity of â€˜â€˜â€˜In-IgGscintigraphy
was 93%, specificity for infection 88%, specificity for inflamma
tion 100%, positive predictive value for infection 82%, positive

predictivevalue for inflammation 100%,and negativepredictive
value for infection and/or inflammation 96%.

In our opinion, â€˜â€˜â€˜In-IgGscintigraphy overcomes most of the
difficulties with â€˜â€˜â€˜In-labeledleukocytes addressed by Dr. Alazraki

(1). Using the physiologic activity uptake in the soft-tissues

around bone and prosthesis as a landmark, it is possible to
discriminate pathologic â€˜â€˜â€˜In-IgGaccumulation in bone from
soft-tissue uptake. Comparing the marrow uptake per pixel per
MBq in the iliac crest, the uptake of â€˜â€˜â€˜In-leukocytestypically
exceeded â€˜â€˜â€˜In-IgGuptake by 50%. In this series ofpatients, â€œIn
IgG uptake in bone marrow did not interfere with image inter
pretation. Our results indicate that â€˜â€˜â€˜In-IgGscintigraphy has no
decreased sensitivity in chronic infection.

Like all radiopharmaceuticals used for imaging infection, â€œIn
IgG accumulates not only in infectious foci, but also in sterile

inflammatory processes. In our study, this is demonstrated by

the three patients that were categorized as false-positive, including

a patient with heterotopic bone formation.

The very important concern about the handling ofwhole blood
for â€˜â€˜â€˜In-Ieukocyte scintigraphy and the possibility of iatrogenic

errorsdoes not apply to â€˜â€˜â€˜In-IgG(1,3).The IgG-DTPA conjugate
is readilyavailableas a sterile,pyrogen-freekit. Additional ad
vantages of â€˜â€˜â€˜In-IgGare the rapid labeling procedure and the

constant, high quality of the radiopharmaceutical.
Inconclusion, we feel that â€˜â€˜â€˜In-IgGscintigraphyis an excellent

method for imaging infection, especially in the notoriously diffi
cult field of chronic low-grade bone and prosthetic joint infec

tions.
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