7. Terui S, Terauchi T, Abe H, et al. On clinical usefulness of 2°' Tl scintigraphy for the
2 of maligi soft-tissue tumors. Ann Nucl Med 1994;8:55-64.

8. Tamaki N, Kawamoto Y, Yonekura Y, et al. Regional metabolic abnormality in
relation to perfusion and wall motion in patients with myocardial infarction: assess-
ment with emission tomography using an iodinated branched fatty acid analog. J Nucl
Med 1992;33:659-667.

9. Kurata C, Kobayashi A, Yamazaki N. Dual-tracer autoradiographic study with
thallium-201 and radioiodinated fatty acid in cardiomyopathic hamsters. J Nucl Med
1989;30:80-87.

10. Scott WW Jr, Fishman EK. Soft-tissue masses. In: Scott WW Jr, Magid D, Fishman

EK, eds. Computed tomography of the musculoskeletal system. New York: Churchill
Livingstone;1987:1-27.

11. London J, Kim EE, Wallace S, Shirhoda A, Coan J, Evans H. MR imaging of
liposarcomas: correlation of MR features and histology. J Comput Assist Tomogr
1989;13:832-835.

12. Sundaram M, Baran G, Merenda G, et al. Mixoid liposarcoma: magnetic resonance
imaging appearance with clinical and histological correlation. Ske! Radiol 1990;19:
359-362.

13. Harms SE, Greenway G. Musculoskeletal system. In: Stark DD, Bradley WG Jr, eds.
Magnetic resonance imaging, 2nd ed, vol. 2. St. Louis: Mosby; 1992:2107-2222.

Bone Metastasis with Superimposed Osteomyelitis

in Prostate Cancer

Martha Pruckmayer, Christoph Glaser, Christian Nasel, Susanna Lang, Michael Rasse and Thomas Leitha
University Clinics of Nuclear Medicine, Maxillofacial Surgery, Radiology and Clinical Pathology, Vienna, Austria

The following case of a male patient with a history of prostate cancer
suffering from pain and swelling in the right mandibular area illus-
trates the well-known diagnostic problem of a superinfected tumor.
Orthopan tomography and CT showed no defects in bone structure
or smooth tissue. Whole-body bone scanning showed increased
tracer uptake in the mandibular bone and in several other locations
in the skeletal system. Antigranulocyte immunoscintigraphy showed
increased uptake over the right mandible, whereas the other meta-
static sites were visualized as cold spots. A second CT scan
depicted a sclerotic lesion with surrounding periostal reaction and
soft-tissue swelling and was interpreted as osteomyelitis. Therefore,
clinical symptoms, bone scanning, antigranulocyte immunoscintig-
raphy and follow-up CT resulted in a diagnosis of osteomyelitis,
although open needle biopsy revealed the lesion to be prostate
cancer metastasis with massive leukocytic invasion.

Key Words: antigranulocyte immunoscintigraphy; prostate cancer;
bone metastases; SPECT
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Antigranulocyte immunoscintigraphy has been validated for
the specific diagnosis and localization of focal granulocytic
infections (/-3). The monoclonal antibody (MAb) 250/183 is a
murine monoclonal Ig G1 antibody. It is directed against CEA
nonspecific cross-reacting antigen (NC-95) exposed at the
cellular membrane of peripheral granulocytes and myelocytes
(4). About 80% of these are located in bone marrow (5). Two
to 6 hr after administration, the labeled antibody normally
accumulates in the liver, spleen and bone marrow (6). Its utility
in detecting bone infection has been demonstrated (/,2,7-11).

In cancer patients, MAb 250/183 is utilized for bone marrow
scanning. It indirectly visualizes the replacement of hematopo-
etic tissue in the bone marrow cavity by bone metastases as cold
lesions (/2). In contrast, bone scintigraphy visualizes osteoblas-
tic metastases as hot spots due to the focal increase of
osteoblastic activity. Thus, both diagnostic imaging procedures
are used complementarily to image bone metastases (/3-15),
yet show similar tracer enhancement in osteomyelitis.

These concepts appeared feasible for application in the
differential diagnosis of metastatic bone disease and osteomy-
elitis. In this report, we discuss the limitations of several
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FIGURE 1. Orthopan tomography shows no sign of malignant destruction of
the osseous structure in the right mandible.

imaging modalities in a case of metastatic tumor disease and
superimposed osteomyelitis in the mandible.

CASE REPORT

A 62-yr-old man with a history of prostate cancer was examined
because of progressive pain and swelling of the right mandibular
region. Orthopan tomography showed no defects in bone structure
in the mandibular region (Fig. 1). CT scans depicted no osteode-
struction and thus appeared to be compatible with acute osteomy-
elitis.

Whole-body bone scintigraphy (3 hr postinjection of 600 MBq
99mTc-diphosphonate) indicated multiple sites of increased tracer
uptake in several locations of the skeletal system, a phenomenon
compatible with advanced metastatic disease (Fig. 2A). The local
scintigram of the cranium showed increased tracer uptake over
nearly the whole corpus of the right mandible. Because differential
diagnosis between osteomyelitis and neoplastic lesions is not
possible in static bone imaging alone, antigranulocyte immunoscin-
tigraphy was recommended.

Bone scans and immunoscintigrams with MAb 250/183 were
acquired with a double-headed gamma camera fitted with a
low-energy, high-resolution, parallel-hole collimator (about
700,000 total counts). Antigranulocyte whole-body immunoscin-
tigraphy was performed 6 hr after administration of 300 MBq
radiolabeled BW 250/183. It showed typical cold lesions at the
sites of hot spots on the bone scan, again consistent with the
scintigraphic equivalent for metastatic marrow replacement (Fig.
2B). The mandibular hot spot on the bone scan was the only
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FIGURE 2. (A) Whole-body bone scan :
(anterior projection on the left, posterior 3
projection on the right) shows muttiple !

hot spots in the skeletal system, which

are compatible with advanced metastatic °
disease. Note increased tracer uptake

over the corpus of the right mandible. (B)
Whole-body  antigranulocyte  immu-
noscintigraphy is given in two levels of
intensity (anterior projection on the left,
posterior projection on the right) to reveal
bone mamow replacement in several lo-
cations matching the hot spots on the
bone scan. Increased tracer uptake in the 3
right mandibular bone is identical in ¢ . A
shape and size to that on the bone scan.

exception. We found identically increased tracer uptake in the
lesion in the right mandible.

SPECT images were acquired using a three-headed gamma
camera with each head fitted with a low-energy, ultra high-
resolution collimator (360°, 3°step, 40 sec/step). The raw data were
processed using ramp filtered backprojection, three-dimensional
postfiltering with a Wiener filter and reorientation in the transver-
sal, coronal and sagittal slices. SPECT images revealed homoge-
neous tracer uptake in the whole lesion and failed to demonstrate a
central cold lesion (Fig. 3).

A CT scan obtained after the SPECT study showed a small
lucent focus with a sclerotic margin in the right mandible and
soft-tissue swelling around this process (periosteal reaction) and
was thought to be compatible with mandibular osteomyelitis. Thus,
clinical symptoms, bone scans, antigranulocyte scans and fol-
low-up CT all suggested the diagnosis of osteomyelitis. Conse-
quently, the patient underwent antibiotic therapy and, initially,
seemed to recover. However, a superinfected mandibular bone
metastasis was a clinical possibility. Therefore, open needle biopsy
was performed 2 wk after antigranulocyte immunoscintigraphy and
revealed a metastasis of prostate cancer with massive leukocytic
invasion.

DISCUSSION

This case illustrates the well-known diagnostic problem of a
superinfected tumor. In this patient, all imaging techniques
failed to reveal the underlying metastasis. Positive imaging of
the mandibular metastasis in antigranulocyte immunoscintigra-
phy was obviously caused by the massive leukocytic infiltration
of the tumor. Thus, in a strict sense, it cannot be accounted as
a false-positive result. Granulocytes have been shown to accu-
mulate within parenchymal tumors and malignant lesions (/6—

FIGURE 3. (A) Transaxial slice of high-resolution antigranulocyte SPECT
(slice thickness 3.6 mm) through the mandible is on the left and (B) coronal
slice is on the right. Both images show homogeneously increased tracer
uptake in the corpus of the right mandibular bone and indicated no central
cold spot that would be suspicious for a metastatic lesion.
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18). Another possible explanation for the “positive” antigranu-
locyte immunoscintigram could be that the antibody cross-
reacts with CEA epitopes on tumor cells surfaces. CEA
expression on prostate cancer cells is weak (/9-21), but in
advanced active cases, as in our patient, antigen shedding has
been reported in up to 40% of the patients (22). We consider
this uptake mechanism to be of minor importance in our patient
because other metastatic lesions showed no antibody uptake.

Of note, the superimposed infection masks the photopenic
defect, which should be found by bone marrow scintigraphy in
metastatic lesions. Given the limited resolution of nuclear
medical imaging, not even high-resolution SPECT was able to
delineate the metastasis.

The distinct feature of this case is that the complementary
utility of diphosphonate bone scanning and bone marrow
scintigraphy will fail in patients with generalized metastatic
disease and possible osteomyelitis. Additionally, none of the
other imaging tools, orthopan tomography or CT found radio-
logical proof for metastatic destruction. Moreover, a follow-up
CT scan showed the typical picture of osteomyelitis. In this
setting, invasive diagnosis seems mandatory to avoid the grave
misdiagnosis of superinfected bone metastasis as osteomyelitis.
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Technetium-99m-Sestamibi Uptake in Myeloma

Bruce K. Adams, Abdulbasier Fataar and Mohammad A. Nizami
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A number of reports describe how **™Tc-sestamibi detects benign
and malignant primary and metastatic tumors. We report abnormal
%8mTc-sestamibi uptake in nine sites in a 53-yr-old patient with
histologically and biochemically proven IgG kappa-secreting my-
eloma. The c-sestamibi study was undertaken for an unrelated
Key Words: technetium-99m-sestamibi; myeloma
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Although 99mTc-sestamibi was originally developed as a
myocardial imaging agent it has been found to have many other
useful applications. It has been used to detect benign tumors as
well as several primary malignancies and metastatic tumors
including: brain tumors (/,2), benign and malignant thyroid
(3-5) and parathyroid tumors (6,7), breast carcinoma (8), lung
carcinomas (9,10), non-Hodgkin’s lymphoma (11), Burkitt’s
lymphoma (/2), renal cell carcinoma (I/2), nasopharangeal
carcinoma (/3), carcinoid tumor (/4), pancreatic Vipoma (15),
ectopic ACTH-producing tumor (16), acoustic schwannoma
(17), malignant thymoma (/2) and osteosarcoma (1/8).

Moreover, 2°'T1-chloride uptake in the bone marrow of a
patient with nonsecretory myeloma has been described (/9).
We report a case of **™Tc-sestamibi uptake in myeloma.

CASE REPORT

A 53-yr-old woman presented with a 1-mo history of mild
confusion, abdominal cramps, vomiting and constipation. Physical
examination revealed an ill lady with pallor and dehydration. She
was confused with a depressed level of consciousness. Radiologi-
cal examination revealed lytic lesions in the left frontal region of
the skull, the upper thoracic vertebrae and the lateral aspect of the
left clavicle.

The laboratory findings were: total serum calcium 3.31 mmol/
liter (normal 2.1-2.6), ionized calcium 1.46 mmol/liter (normal
1.1-1.2), alkaline phospatase 201 U/liter (normal 30-70), parathor-
mone 120 pg/ml (normal 10-55), inorganic phosphate 1.2 mmol/
liter (normal 0.8-1.4), serum urea 19.9 mmol/liter (normal 1.7-
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6.7) and creatinine 217 mmol/liter (normal
hemoglobin was 9.9 g/dl.

Other investigations including chest radiographs, mammogra-
phy, intravenous pyelography, renal ultrasound, gastroscopy and
sigmoidoscopy were all reported as normal. Ultrasound of the neck
showed a lesion in the inferior pole of the left thyroid lobe.

Technetium-99m-sestamibi scintigraphy was performed in an
attempt to detect possible parathyroid pathology. The patient
received an intravenous injection of 500 MBq **™Tc-sestamibi.
Anterior images of the neck were taken 15 min and 2 hr after
injection using a gamma camera fitted with a low-energy, high-
resolution collimator. Because the images showed multiple abnor-
mal foci in the chest additional anterior images of the chest and
skull were taken for 200 sec. The patient’s condition deteriorated
during the scanning procedure and she was returned to the
intensive care unit before views of the spine could be obtained.

The %™ Tc-sestamibi scan (Fig. 1) demonstrated diffusely in-
creased uptake in the region of the inferior pole of the left thyroid
lobe at 15 min postinjection, which was still visible at 2 hr. Figure
2 shows a number of abnormal foci in the anterior ribs, the lateral
aspect of the left shoulder and clavicle and left frontal region of the
skull. The latter two lesions corresponded to lytic areas on the
radiographs, and the skull focus to a large frontal defect on CT. The
neck was explored surgically. Parathyroid hyperplasia was discov-
ered and three of the glands were removed.

A needle biopsy was taken of the skull lesion and histological
examination was positive for myeloma. Urine examination re-
vealed Bence-Jones protein with excessive amounts of IgG kappa
light chains. A diagnosis of IgG kappa-secreting myeloma was
made. The patient developed a polyneuropathy and her renal
function deteriorated rapidly. Her condition continued to deterio-
rate despite assisted respiration and dialysis. She died as a result of
her illness 2 mo later.

75-115). The

DISCUSSION

Although ®™Tc-sestamibi is used chiefly for myocardial
imaging, like its counterpart, 2°'T1-chloride, it is gaining
recognition as a tumor imaging agent. The mechanism by which
it concentrates in malignant tissue is not clear. Technetium-
99m-sestamibi is sequestered in the cytoplasm and mitochon-
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