
RADIOLOGY AND IMAGING CORNER

Magnetic Resonance Imaging Diagnosis and Computed
Tomography-Guided Radiofrequency Ablation of Osteoid Osteoma

Carolyn M. Sofka, MD & Gregory R. Saboeiro, MD & Robert Schneider, MD

# Hospital for Special Surgery 2006

A 26-year-old male presented for magnetic resonance
(MR) examination of the ankle for chronic ankle pain. MR
images of the ankle revealed marked intraosseous bone
marrow hyperintensity involving the talus on the fast
inversion recovery sequence (Fig. 1). In addition, at the
anteromedial margin of the posterior facet of the talus, a
round, sclerotic lesion was present with an associated mild
to moderate reactive synovitis in the subtalar joint (Fig. 1).
Findings were consistent with an osteoid osteoma.

Patient was referred for computed tomography (CT)-
guided radiofrequency ablation of the lesion. Preprocedure
CT images of the ankle again demonstrate the well-
marginated sclerotic lesion in the posterior facet of the
talus with a hypodense rim and centrally calcified nidus
(Fig. 2).

For the procedure, a radiofrequency probe was inserted
into the lesion under CT guidance (Fig. 3). The probe was
heated to 90-C for 6 min in the inferior and subsequently,
the superior, portions of the lesion. The patient did well
postprocedure.

Discussion

Osteoid osteoma is a benign skeletal tumor composed of a
vascular central nidus and a surrounding rim of reactive
sclerotic bone. They are common in younger patients
(below 25 years of age). Patients often present with night
pain, characteristically relieved by aspirin, and improving

with activity. Osteoid osteomas may occur in both cortical
as well as cancellous bone.

Plain film radiographic diagnosis of osteoid osteoma is
made by visualizing a radiolucent nidus with a moderate
reactive sclerotic rim. Cortical-based lesions in the long
bones may demonstrate fairly solid periosteal reaction.
Plain film radiographic findings may be noncontributory;
however, this depends on where the lesion is located and
the ability to clearly visualize the area.

As the clinical signs and symptoms are often nonspe-
cific, and can mimic those of other conditions, if the
radiolucent nidus is not clearly identified, lesions may be
confused with other entities such as a stress fracture. In
addition, the nidus may not be clearly identified, es-
pecially with intra-articular lesions, further hindering ra-
diographic diagnosis [1]. In questionable cases, further
imaging may be obtained with CT or MR to better
visualize the nidus [2].

Patients are often referred to MR examination with
nonspecific clinical signs and symptoms, with osteoid
osteoma often being an unexpected diagnosis. Lesions,
especially in the femoral neck, may be mistaken for other
etiologies such as a more aggressive neoplasm or stress
fracture, especially if the nidus is small and the surround-
ing osseous reaction is pronounced [3, 4]. Lesions that are
intra-articular may incite a reactive synovitis, occasionally
further clouding the imaging diagnosis, especially if they
occur in an unusual location such as the foot or ankle [5].
Cortical based lesions may also demonstrate a moderate
amount of soft tissue involvement [6].

MR imaging should include thin-section, high-resolu-
tion images to clearly identify the nidus (see Fig. 1). At
least one water-sensitive pulse sequence should be includ-
ed to visualize the reactive edema surrounding the lesion,
which can be marked especially in younger patients [7].
Consideration of the presence of an osteoid osteoma should
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be made, especially in the setting of undefined bone mar-
row edema pattern in a young patient. Osteoid osteomas
can occur in a variety of locations throughout the axial
and appendicular skeleton including the talus as described
here [8].

Newer treatment options for osteoid osteoma include
various imaging guided interventions, such as percutaneous
laser photocoagulation, ethanol injection, and, more com-
monly, percutaneous radiofrequency (RF) ablation [9–12].
For radiofrequency ablation, fluoroscopic, or, more com-
monly, CT guidance, is used to guide an RF probe into
the central nidus of the osteoid osteoma, which is then
heated to approximately 90-C [11]. This procedure can be
applied to osteoid osteomas throughout the musculoskeletal
system, including the extremities as well as the axial skel-
eton [13, 14]. The procedure, on the whole, has demon-
strated a high success rate, with some authors finding that

larger lesions and lesions in a nondiaphyseal location in
the long bones may have a higher recurrence rate [15,
16].

Advantages of using imaging guidance include the
definitive localization of the needle within the nidus and
direct visualization of the regional neurovascular struc-
tures; specifically, the posterior tibial nerve and artery in
the case presented here. Minimal anesthesia (conscious
sedation) is needed in contrast to operative treatment.

In summary, a high clinical index of suspicion for
osteoid osteomas should be maintained for young pa-
tients presenting with nonspecific pain, often suggestive
of a stress fracture, especially in the absence of un-
definable antecedent trauma. In questionable cases, ad-
vanced imaging studies such as MR or CT should be
pursued, with meticulous attention to thin-cut, high-reso-
lution imaging. Imaging guidance can also be used for per-

Fig. 1. Selected magnetic resonance (MR) images of the hindfoot demonstrating the osteoid osteoma. Sagittal fast spin echo image (a)
demonstrates the central nidus and peripheral rim of reactive sclerosis (arrow). Sagittal fast inversion recovery sequence (b) again
demonstrates the low-signal intensity (sclerotic) nidus (arrow); also, of note, is moderate reactive intraosseous edema in the talus. Axial fast
spin echo MR image (c) demonstrates the lesion (arrow) along the posteromedial margin of the talus. Oblique coronal fast spin echo MR image
(d) demonstrates the relationship of the lesion (arrow) to the subtalar joint
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cutaneous treatment of these lesions, with a high clinical

success rate [10].
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