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INTRODUCTION

GIANT CELL TUMOR of bone (GCT) is a locally osteolytic
tumor with variable aggressiveness. These tumors en-
compass approximately 20% of all benign bone tumors.
Despite being classified as benign, they can show aggres-
sive behavior and metastasize in 1.9% to 9.5% of pa-
tients.1–6 Most of the metastases are to the lung.1–5

99mTc-tetrofosmin (99mTc-1,2-bis [bis (2-ethoxyethyl)
phosphino] ethane) is an agent developed for myocardial
perfusion imaging.7,8 It also has been shown to accumu-
late in viable tumor tissue, including nasopharyngeal,9

breast,10 lung cancer,11 malignant thymoma,12 medullary
thyroid carcinoma,13 musculoskeletal sarcoma14 and brain
tumors.15

CASE REPORT

A 36-year-old man had a history of curettage operation
for a primary giant cell tumor at the lower end of the left
femur. In microscopic examination of the curettage
specimen, the basic pattern of the tumor was that of a
moderately vascularized stroma with oval or plump,

spindle-shaped mononuclear cells uniformly inter-
spersed with multinucleated giant cells (Fig. 1A). The
nuclei of stromal and giant cells were similar (Fig. 1B).

During the year following curettage, he had no com-
plaint. One year later, he applied to the University Hospi-
tal with recurrent pain and swelling on prior operation site
in April 2001. The patient presented to our department
following plain radiographs of the left knee and chest.

The patient was examined scintigraphically using
99mTc-tetrofosmin (Myoview, Amersham International,
Amersham, UK). The kit was prepared according to the
manufacturer’s instructions. Following intravenous in-
jection of 555 MBq 99mTc-tetrofosmin, both femurs in-
cluding knees were imaged from anterior projection with
a large field of view gamma camera (Camstar, GE Medi-
cal Systems) equipped with a low-energy all-purpose
collimator. Data were obtained every 2 second per 60
seconds for radionuclide angiography (128 × 128 matrix).
Then Planar 5-min 99mTc-tetrofosmin images (256 × 256
matrix) were obtained for 30 min after radionuclide
administration. Subsequently, whole-body and planar
chest images were obtained.

Tetrofosmin images (Fig. 2) showed significantly
increased both flow and uptake of 30 min tetrofosmin in
the lower one-thirds of the left femur. On bilateral chest
images, multiple pathologic tetrofosmin accumulation
sites were seen throughout the lungs. Drawing back-
ground on the axillar region, quantitative analysis was
also performed. For different foci shown on Figure 2D,
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Fig. 1   A: Oval or plump, spindle-shaped mononuclear cells
uniformly interspersed with multinucleated giant cells with a
moderately vascularized stroma are seen histopathologically.
B: The nuclei of stromal and giant cells are similar.

Fig. 2   99mTc-tetrofosmin scintigraphy before tumor excision. Radionuclide
angiography (A) shows markedly increased tumor perfusion and also a significant
99mTc-tetrofosmin uptake in the tumor is seen on 30 min image (B). Planar chest
(C) images demonstrate pathological tetrofosmin accumulation sites through-
out both lungs, The uptake ratios of signed foci are changing in between 1.65
and 1.85, quantitatively.

2A

2B

2C

2D



Case Report 155Vol. 17, No. 2, 2003

the tumor/background ratios were calculated to be in the
range of 1.65 and 1.85. Thorax CT images showed bilat-
eral parenchymal infiltrative lesions concording with scin-
tigraphic findings (Fig. 3).

On May 8, 2001, the tumor was excised and a tumor
resection prosthesis was applied. Postoperative histologic
evaluation was consistent with a giant cell tumor. For the
systemic control of the disease, the patient received a
combination consisted of high-dose methotrexate,
cisplatin, doxorubicin, ifosfamide and mesna for 8 weeks.16

99mTc-tetrofosmin scintigraphy was again performed
for pulmonary metastases to evaluate the response for

Fig. 3   CT images of the thorax before chemotherapy shows
multiple bilaterally parenchymal infiltrative lesions especially
at the right perihilar region.

Fig. 4   99mTc-tetrofosmin scintigraphy repeated after surgery and chemo-
therapy. Radionuclide angiography (A) reveals markedly increased perfusion in
the medial side of the knee prosthesis, the same region also shows intense tracer
uptake (B). On chest (C) images, multiple pulmonary deposits which are more
significant and extensive when compared to the previous study could easily be
seen in both lungs. Quantitative analysis demonstrates the uptake ratios of
different foci in the range of 2.57 and 3.0.
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chemotherapy in May, 2002. The same parameters were
used for the second scintigraphy as described in the first
one. The second scan revealed the pulmonary lesions
more intense and extensive when compared to the previ-
ous one (Fig. 4). Quantitatively, the calculated uptake
ratios of different foci against background were differing
between 2.57 and 3, increased significantly when com-
pared to the previous values. The second CT examination
also confirmed the growth of the pulmonary metastases
with expansion of the lesion at the right perihilar region in
addition to the new lesions on both lungs (Fig. 5).

In the second tetrofosmin scintigraphy, a new small
lesion with intense tetrofosmin uptake in the medial
aspect of the knee prosthesis was also recognized (Fig. 4).
Histopathological analysis could not be performed for
this lesion, because the patient refused any surgical inter-
vention.

The patient has been undertaking an investigational
treatment regimen since 05-07-2002.

DISCUSSION

Although 99mTc-tetrofosmin uptake mechanism by tumor
cells are not understood completely, the hypothesized
mechanism directed the uptake on both cell membrane
(Na/K+ pump) and mitochondrial potentials.17,18 Blood
flow and metabolic status of cells determine the uptake.
The main determinants are tissue characteristics, because
retention of the tracer can occur if tumor cells are viable
and metabolically active.19 99mTc-tetrofosmin imaging
may thus act as an indicator of tumor aggressiveness by
assessing the uptake of these tracers in tumors, and may be
helpful in localizing the area of higher metabolism in the
tumor. In vitro and in vivo studies revealed that 99mTc-
tetrofosmin is efficient for the characterization of mus-

Fig. 5   On CT images of the thorax after chemotherapy, it is seen
that the lesion seen at the right perihilar region shows expansion
and multiple new lesions appear on both lungs.

culoskeletal sarcomas.20,21 And also its accumulation in
both malignant and benign musculoskeletal lesions has
been shown to differ significantly.22

GCT of bone is a challenging clinicopathologic entity.
Despite its benign designation, it has the capacity to recur
locally and develop distant metastases.1–7 Factors influ-
encing the clinical course and biological aggression of
GCT are unclear, Case reports in the literature describe
metastatic lung nodules which demonstrate giant cell
lesions with clearly benign histopathology.23–25 How-
ever, there are reports in the literature showing malignant
transformation of giant cell tumor,26,27 and also its being
malignant at onset.28,29

Scintigraphic experience in the evaluation for GCT of
bone is extremely rare in the literature. In the report by
Levine et al.,30 either computed or conventional tomogra-
phy was found to be superior over 99mTc-MDP bone scan
in planning surgical margins of GCTs, and also in the
same study gallium imaging revealed limited value in
evaluating suspected GCT of bone because it did not show
significant uptake in most of the tumors. In another report
which examined the values of 99mTc(V)-DMSA and 67Ga-
citrate scans on three patients with tenosynovial GCTs,
99mTc(V)-DMSA scan was found to be useful in detecting
tenosynovial GCT.31 However, 67Ga-citrate showed no
accumulation in any of the tumors.

This report documents the utility of the 99mTc-tetro-
fosmin scintigraphy in the evaluation of a benign giant
cell tumor of femur and indicates that the method may be
useful in predicting chemotherapy response in the man-
agement of such patients. 99mTc-tetrofosmin scintigraphy
detected not only the recurrent lesion and pulmonary
metastases, but also showed the growth of the pulmonary
nodules as a result of poor chemotherapy response in this
ease.
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