
PEDIATRIC RADIOLOGICAL CASE

Case Summary
A child who plays catcher in 

baseball had a 2-month history of left 
hip pain, more severe at night, that 
improved with ibuprofen. Physical 
examination demonstrated de-
creased left hip range of motion and 
guarding when rotating the hip.

Imaging Features
Magnetic resonance imaging 

(MRI) showed a focal area of marrow 
edema (Figure 1) seen along the 
medial central aspect of the junction 
of the left femoral neck and proximal 
shaft. Anteriorly a small focal nidus 
involved the cortex. Sagittal STIR im-
ages showed mild edema overlying 
the osseous, cortically-based nidus 
with mild local periosteal reaction. 
All findings were consistent with a 
diagnosis of osteoid osteoma (OO).

After treatment planning (Figure 
2) the osteoid osteoma was treated 

percutaneously using a combina-
tion of percutaneous resection and 
radiofrequency ablation (Figure 3).

Discussion
Osteoid osteoma is a benign, 

bone-forming neoplasm that 
accounts for 12% of all skeletal 
neoplasms .1  Osteoid osteomas are 
highly vascularized tumors con-
sisting of osteoid and woven bone 
that typically do not exceed 1.5 cm 
in diameter.1,2 While OOs can occur 
anywhere in the skeleton, they are 
most commonly found in the cortex 
of long bones, with a higher predom-
inance in the lower extremities.1, 2, 

3 These lesions are commonly seen 
in patients between 10 and 30 years 
old; they occur more often in males 
at about a 2:1 ratio.4  Patients with 
OOs present with pain, classically 
occurring at night and relieved with 
nonsteroidal anti-inflammatory 
drugs (NSAIDs).5 Their nonspecific 
symptoms and poorly localized pain 
may delay diagnosis and treatment. 

Osteoid osteomas appear as 
round to oval, radiolucent lesions 
with a central nidus surrounded by 
a well-circumscribed sclerotic rim 
on radiographs. Intramedullary and 

intra-articular lesions usually lack the 
sclerotic margin as well as periosteal 
reaction.4 If radiographs are incon-
clusive, computed tomography (CT) is 
valuable for diagnostic confirmation 
and treatment planning. 1,3,5  

The use of MRI to diagnose OOs 
is controversial, as the nidus cannot 
be clearly detected in up to 35% of 
cases.2 On MRI the nidus can best be 
visualized on T1 contrast-enhanced 
images as low-to-intermediate signal 
intensity that enhances with gadolin-
ium-based contrast.2 Additionally, T2 
fat-suppressed images may be used 
to identify the nidus. 

Dynamic contrast-enhanced MRI 
(DCE-MRI) is more sensitive than 
traditional MRI in detecting OO. In 
DCE-MRI, OOs are visualized as a 
peak in signal enhancement during 
the arterial phase.2 This technique is 
utilized to distinguish OO from Bro-
die abscess, where Brodie abscess 
has a central, nonenhanced area and 
OO has diffuse enhancement.2

Treatment Approaches
Observation with pain control may 

be considered in patients with OOs, as 
they may heal without intervention.6 
Unfortunately, symptom resolution 
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may take 2-3 years or longer, making 
this a rarely chosen and impractical 
approach.6  Treatment should be 
considered in patients who do not 
respond to NSAIDs, who are at risk for 
renal and gastrointestinal complica-
tions of long-term NSAID use, and in 
skeletally immature patients due to 
risk of growth disturbance.6,7 The goal 

of intervention is excising or destroy-
ing the entire nidus to cure the lesion 
and provide symptomatic relief. 

Historically, open en bloc excision 
with cortical shaving and curettage 
of the nidus cavity was standard of 
treatment.6,7 However, this approach 
comes with challenges in localizing 
the tumor, which may lead to in-

complete removal and an increased 
risk of recurrence.6,7 Additionally, 
resecting weight-bearing bone often 
necessitates instrumentation with 
fixation devices, casting, and longer 
periods of restriction on weight bear-
ing and return to activities. 6,7 

Despite intraoperative CT guid-
ance and/or nuclear imaging with 

Figure 1. Coronal STIR (A) shows focal area of marrow edema in the medial central aspect of the junction of the left femoral neck and proximal 
shaft. Axial T1 (B) shows a nidus (arrow) involving the anterior cortex intertrochanteric region and marrow edema. Sagittal STIR (C) reveals mild 
edema overlying the osseous, cortically-based nidus (circle) with some local periosteal reaction and marrow edema. 
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Figure 2. A lucent nidus in the anterior cortex of the left 
proximal femur (yellow arrow).
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Figure 4. Image-guided trephine 
resection of an OO with curative 
results. (A) The skin entry site 
marked with a radio-opaque skin 
marker. (B) Tip of the wire in the 
cortical surface of the OO. (C) Wire 
inserted through the lesion. (D) 
Trephine is positioned over the 
wire and, using a drill, the lesion is 
removed from within the bone core 
sample that is sent to pathology for 
examination. (E) Residual localized 
bony defect.

Figure 3. A precisely 
positioned cortical defect was 
created with image-guidance 
of a trephine (A) followed by a 
radiofrequency probe with a 7 
mm active tip into and through 
the nidus (B). Radiofrequency 
ablation was performed for 6.5 
minutes at 70°C. The OO was 
successfully treated.
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radiotracers to guide open en bloc 
excision, minimally invasive pro-
cedures have become the mainstay 
of treatment. The image-guided 
approaches are more precise and 
have lower complication rates and 
recovery times.  They are also less 
costly and usually can be performed 
on an outpatient basis. 

Currently, the preferred minimally 
invasive approaches to treatment 
consist of CT-guided percutane-
ous excision, CT-guided radiof-
requency ablation, and CT-guid-
ed cryoablation.

CT-guided Percutaneous Excision 

In this method, a trephine or 
cannulated drill and a wire are 
used to excise the lesion under CT 
guidance.7–9 This approach is highly 
precise and is correlated with a high 
clinical success rate and minimal 
complications (Figure 4).7–9 This 
approach offers the benefit of a sur-
gical specimen to confirm complete 
lesion removal. On rare occasions, a 
self-limiting nerve injury or infec-
tion may be associated with this 
approach. Fenichel, et al,9 noted 
mild femoral neuropraxia in one 
patient after removal of a lesion from 
the acetabular roof. Towbin, et al,8 
noted sensory loss over the proximal 
thigh after removal of a lesion of 
the femoral neck. 

In both instances, symptoms were 
self-limiting and resolved in less 
than 2 months.8,9 This complica-
tion was also noted with CT-guided 
radiofrequency ablation.10  Another 
consideration for this approach is 
the concern that excision of the 
nidus and surrounding cortex may 
predispose the patient to a patholog-
ical fracture. Fortunately, this occurs 
in less than 1% of cases.

CT-guided Radiofrequency 
Ablation 

Computed tomography-guided 
radiofrequency ablation is the most 

commonly used technique to treat 
OO. In this procedure, a bone-cut-
ting needle creates a defect in the 
adjacent cortex. A radiofrequency 
probe is then introduced into the 
lesion through a guide needle.  The 
tip of the probe is heated to 70–90°C 
for 5-6 minutes.7 This technique is 
associated with excellent pain relief, 
reduced operative morbidity, and 
low recurrence rates.4  While tissue 
sampling can be performed with 
this technique, histologic diagnosis 
is less successful, occurring in less 
than 50% of cases, when compared 
to CT percutaneous excision, which 
removes the entire nidus.7

CT-guided Cryoablation 

Computed tomography-guided 
cryoablation utilizes multiple freeze 
and thaw cycles at -40°C to induce 
tissue necrosis.10 Lindquester, et 
al,10 found the technique to have a 
success rate statistically similar to 
CT-guided radiofrequency ablation, 
with the added benefit of signifi-
cantly less pain, a decreased need 
for post-operative analgesia, and 
faster patient discharge. As a newer 
technique, CT-guided cryoablation 
has a smaller body of evidence than 
CT-guided radiofrequency ablation. 

Conclusion
Osteoid osteoma is a benign 

tumor that most commonly pres-
ents in the long bones of adolescent 
males. Diagnosis is based on clinical 
symptoms of night pain relieved by 
NSAIDs and the presence of round 
or oval radiolucent nidus on skeletal 
radiographs and/or CT. Treatment 
includes NSAIDs and removal 
of the lesion. 

CT-guided ablation and CT-guided 
percutaneous excision have replaced 
open en block excision as treatments 
of choice owing to their superior pre-
cision, reduced complication rates, 
and shorter recovery time. Emerging 

research into CT-guided cryoablation 
shows the procedure has similar 
success rates as CT-guided radiofre-
quency ablation with decreased pain 
and faster recovery, factors that in 
time may lead it to be preferred over 
radiofrequency ablation. 
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