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Osteoid osteoma simulating osteomyelitis:
Differentiation with Tc-99m HIG scintigraphy

Seyda TURKOLMEZ, Derya CayIR and Meliha Korkmaz

Department of Nuclear Medicine, Ankara Training and Research Hospital, Ankara, Turkey

We present a case of osteoid osteoma with a history of mild pain, local swelling and point tenderness
on the right lower leg. The diagnosis of osteoid osteoma was difficult due to the atypical clinical
history and misleading radiological and bone scan findings. When it is difficult to differentiate an
osteoid osteoma from osteomyelitis using CT, MRI or bone scan; HIG scintigraphy can be used to

exclude an infection.
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INTRODUCTION

OSTEOID OSTEOMA is a common benign bone tumor. The
lesion is frequently localized in the cortex of long bones.
The most clinical characteristic presentation is pain, which
worsens at night and is relieved by aspirin. The typical
radiological appearance is a bone forming lesion with a
central nidus of vascular osteoid tissue surrounded by
sclerotic bone.! When the typical clinical and radiological
features are present, diagnosis is not difficult. However,
osteoid osteoma lesions are most often misdiagnosed as
an area of osteomyelitis. In the current case, the clinical
history was not typical for osteoid osteoma. Radiological
imaging findings could not differentiate an osteoid os-
teoma from osteomyelitis. Bone scan pattern did not
precisely rule out the presence of an infection. In our case,
the importance of **™T¢ HIG (technetium-99m polyclonal
human IgG) scintigraphy in differentiating osteoid os-
teoma from infection is defined.

CASE REPORT
A 16-year-old boy presented with a history of mild pain,

local swelling and point tenderness on the right lower leg
for several months. He had no history of nocturnal pain.
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Routine laboratory tests were within normal limits. Plain
radiographs showed a lytic lesion with irregular cortical
thickening in the lower right tibia (Fig. 1). A computed
tomography (CT) through the diaphysis of the tibia dem-
onstrated extensive cortical sclerosis on the right tibia.
Sharply defined lucent focus is seen in the thickened
cortex (Fig. 2). There is a subtle increase in marrow
density when compared with the contralateral side. Mag-
netic resonance (MR) images revealed a lytic lesion
associated with dense surrounding cortical thickening in
the tibia diaphysis. Lytic focus was isointense to muscle
on T1-weighted images and hyperintense compared with
the muscle on T2-weighted images. The lesion did not
demonstrate enhancement after Gd-DTPA injection (Figs.
3-5).

The radionuclide bone scan was performed 3 hours
after administration of 15 mCi (555 MBq) of *™Tc MDP
(technetium-99m methylene diphosphonate). Images were
obtained with a low energy all-purpose collimator, using
a single-head gamma camera (Siemens E.Cam, USA). On
99mTc MDP bone scan, there was increased blood flow
throughout the lower right tibia, and equilibrium and
delayed images showed an intense uptake of tracer in the
right lower tibia (Figs. 6-8). *™Tc HIG (TechneScan®
HIG, Mallinckrodt) scintigraphy was performed 4 and 24
hours after administration of 15 mCi of tracer. ™Tc HIG
scintigraphy showed no increased tracer uptake in the
right lower tibia (Fig. 9).
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Fig. 1 Plain radiographs showed a lytic lesion with irregular
cortical thickening in the lower right tibia.

Q

DISCUSSION

Osteoid osteoma is described by Jaffe as a small, oval or
round, nidus-like benign tumor of bone.! The majority of
patients are in the second or third decades. It has a 3:1
male/female ratio. Generally, it has a typical clinical story
and a diagnosis can be made from the history alone.
Almost any bone can be affected. Osteoid osteoma is
usually characterized by a sclerotic lesion that contains a
small nidus.? It is important to localize the nidus for the
surgeon to achieve prompt cure but it is often difficult to
localize precisely the nidus with plain radiographs.
Plain radiography, computed tomography, magnetic
resonance imaging, bone scintigraphy and angiography
can be use for the diagnosis of osteoid osteoma. Osteoid
osteoma can mimic several other bony conditions and
present with a variety of symptoms and signs in a wide
distribution throughout the body. Radiographic appear-
ances of the lesion can also vary. Radiographically, the
typical osteoid osteoma has a dense sclerotic area sur-
rounding a lucent nidus.? On CT the nidus of osteoid

o

Fig.2 Bone window CT through the diaphysis of tibia demonstrates extensive cortical sclerosis on right
tibia. Sharply defined lucent focus is seen in the thickened cortex. There is a subtle increase in marrow

density when compared with the opposite side.
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Fig. 3
Fig. 3 Axial T1-weighted MR image.
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Fig. 4 Fig. 5

Fig. 4 Axial T2-weighted MR image. Axial T1- and T2-weighted MR images revealed a lytic lesion
associated with dense surrounding cortical thickening in the tibia diaphysis. Lytic focus was isointense
to muscle on T1-weighted image and hyperintense compared with the muscle on T2-weighted image.
Fig. 5 After Gd-DTPA injection, the lesion did not demonstrate enhancement.
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Fig.6 On *™Tc MDP bone scan, there was increased blood flow
throughout the lower right tibia.

A B

Fig.7 Equilibrium (A) and delayed static (B) bone scintigraphic
images showed an intense uptake of tracer in the right lower
tibia.

osteoma most commonly appears as a well-demarcated,
low-attenuation area, surrounded by various amounts of
high-attenuation reactive sclerosis.*

On MRI T1-weighted images, the nidus demonstrates
low to intermediate signal intensity, though on T2-weighted
images the nidus intensity is increased.” The misleading
appearance of osteoid osteoma on CT or MRI often leads
to the diagnosis of osteomyelitis, stress fracture, inflam-
matory arthritis, or bone tumor. On bone scan, osteoid
osteoma often demonstrates moderate tracer uptake,
with a central area of more focal intense uptake. Most
active osteoid osteoma lesions will demonstrate focal
increased tracer on blood pool images, which is thought to
represent vascular nidus. The radioactivity uptake on
three phase bone scan may be indistinguishable from
infection, metastatic disease, or a stress fracture.’ Differ-
entiation of an osteoid osteoma from osteomyelitis is
often difficult, and osteoid osteoma lesions are most often
misdiagnosed as an area of osteomyelitis.°

In the present case, the clinical history was not typical
for osteoid osteoma. CT scan showed extensive cortical

Vol. 20, No. 3, 2006

Fig. 8 Fig. 9

Fig. 8 Anterior whole body bone scan image demontrated
increased radioactivity accumulation.

Fig. 9 °™Tc HIG scintigraphy showed no increased tracer
uptake in the right lower tibia.

sclerosis and sharply defined lucent focus in the thickened
cortex on the right lower tibia with subtle increase in
marrow density. MR images revealed a lytic lesion asso-
ciated with dense surrounding cortical thickening in the
tibia diaphysis. Lytic focus was isointense to muscle on
T1-weighted image and hyperintense compared with the
muscle on T2-weighted image. The lesion did not demon-
strate enhancement after Gd-DTPA injection. Differen-
tial diagnosis of similar-appearing lesions included chronic
sclerosing osteomyelitis, chronic active osteomyelitis,
and Brodie’s abscess. Chronic sclerosing osteomyelitis is
arare low-grade chronic infection of bone causing sclero-
sis without destruction or sequestration. A chronic osteo-
myelitis results in a thick, irregular, sclerotic bone with
radiolucencies, and elevated periosteum. A chronic ab-
scess surrounded by marked sclerosis is known as Brodie’s
abscess.”

Radionuclide studies such as '!!In (indium-111)-la-
beled leukocytes, ’Ga (gallium-67) citrate or *™TcNS
Ab scintigraphy are the imaging modalities for determin-
ing whether infection is present. Osteoid osteoma may
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possess the same bone scintigraphic characteristics as
osteomyelitis. An osteoid osteoma, has not been found to
be associated with increased '''In accumulation.? In cases
in which the bone scan is equivocal, Lisbona and Rosenthall
suggest that ©’Ga imaging may be helpful in distinguish-
ing acute/subacute osteomyelitis from osteoid osteoma.
Although reporting on a series of only five patients, all
cases of osteoid osteoma with intense **™Tc-MDP depo-
sition demonstrated low grade %’Ga, unlike osteomyelitis
where gallium is known to concentrate intensely. These
studies must be interpreted cautiously since avid **™Tc-
MDP deposition with very low gallium uptake can be seen
with fracture, infarction, chronic osteomyelitis and acute
osteomyelitis under antibiotic treatment.”

In our case, there was significantly increased radioac-
tivity accumulation on three phase bone scan; therefore it
was not possible to differentiate an osteoid osteoma from
chronic active osteomyelitis. **™Tc HIG scintigraphy,
which is a sensitive technique for detecting inflammation
and infection of the skeletal system,'? was performed. The
99mT¢ HIG scan pattern precisely ruled out the presence of
an infection. In conclusion, when it is difficult to differen-
tiate an osteoid osteoma from chronic active osteomyeli-
tis using CT, MRI or bone scan, HIG scintigraphy can be
used to exclude an infection.
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