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a b s t r a c t 

Osteoid Osteoma (OO) is a common primary bone tumor that often presents with night 

pain in younger orthopedic patients. Although typically extra-articular, intra-articular pre- 

sentations may be difficult to diagnose. While magnetic resonance imaging (MRI) provides 

excellent detailed imaging of the articular surface, it has been reported to lead to occasional 

misdiagnosis given limitations in spatial resolution, particularly for smaller lesions. Com- 

puted tomography (CT) remains the gold standard imaging modality for OO. The treatment 

for osteoid osteoma consists of medical management, minimally invasive image guided 

techniques, and surgical resection in order of most conservative to most aggressive. We 

present the case of a 31-year-old male with persistent posterolateral knee pain after sub- 

chondroplasty. CT demonstrated an OO in the posterior tibial plateau. The patient was suc- 

cessfully treated with CT-guided percutaneous radiofrequency ablation with complete reso- 

lution of symptoms. We also provide a brief literature review of the diagnosis and treatment 

of OO to help heighten the awareness of this sometimes inconspicuous diagnosis. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Osteoid osteoma (OO) is a common primary bone tumor af-
fecting orthopedic patients [ 1 ]. Initially described in 1930, it
was further characterized in 1935 and is pathologically de-
scribed as a benign osteoblastic tumor made up of osteoid and
woven bone with a sclerotic rim [ 2 ,3 ]. While relatively rare, OO
makes up 2%-3% of all primary bone tumors and 10%-14% of
✩ Competing Interests: The authors declare that they have no known 

have appeared to influence the work reported in this paper. 
✩✩ Acknowledgments: No funding sources to disclose. 

∗ Corresponding author. 
E-mail address: soussahn@med.umich.edu (S. Soussahn). 

https://doi.org/10.1016/j.radcr.2024.10.148 
1930-0433/© 2024 The Authors. Published by Elsevier Inc. on behalf of U
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4
all benign bone tumors [ 4 ,5 ]. The pathology primarily affects
younger patients with the majority of patients presenting be-
tween the ages of 5 and 25 years old. Commonly, OO affects
the metaphyseal regions of long and tubular bones such as
the femur and tibia [ 6 ]. The vast majority of these are located
near the hip or femoral shaft with very few localizing around
the knee [ 7 ]. 

The typical presentation of OO is that of localized pain
and night pain which responds well to nonsteroidal anti-
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Fig. 1 – PA (A), lateral (B), tunnel (C), and sunrise (D) radiographic views of the left knee demonstrates a geographic region of 
hyperdensity within the proximal lateral tibial metaphysis consistent with prior cement subchondroplasty. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

inflammatory drugs (NSAIDs). The gold standard imaging
modality for diagnosis is computed tomography (CT) which
demonstrates a small lytic bone lesions with a diameter of
< 2cm [ 8 ]. For patients who fail to respond to noninvasive
treatment options, en-bloc resection was a historical treat-
ment option and remains a treatment option in some cases
[ 9 ]. With improvement in image guided treatment and less
invasive modalities, radiofrequency ablation techniques have
recently become the mainstay of treatment [ 4 ]. 

We present a case of a young male who underwent suc-
cessful radiofrequency ablation for a missed OO in the poste-
rior lateral tibial plateau. 

Case report 

Chief complaint 

A 31-year-old male presented to the outpatient orthopedic
sports medicine office with a complaint of left posterolateral
knee pain for 2 years. 
Present medical history 

The patient began to experience left lateral knee pain 2 years
prior after a fall onto ice. His pain was persistent, but was
managed with symptomatic treatment with NSAIDs for ap-
proximately 8 months. When the pain continued to persist, he
presented to an orthopedic surgeon where he was diagnosed
with a lateral tibial plateau subchondral fracture and under-
went a left knee arthroscopy and cement subchondroplasty. 

Following this procedure, he had no improvement in his
knee pain and subsequently presented to the authors for a
second opinion. He described his pain as sharp and located
anteriorly and laterally at the proximal tibia. The pain was no-
tably worsened with quick internal rotation of the lower leg
and improved with rest. He denied mechanical symptoms, ef-
fusions, and instability. 

Past medical history 

The patient denied any past medical history, including history
of infectious diseases. He denied any known allergies to med-
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Fig. 2 – Sagittal proton density fat-saturated (A), sagittal proton density (B), axial T2 fat-saturated (C), and axial T1 sequences 
of the left knee at the level of the tibial plateau demonstrates a round cortically based lesion within the posterior lateral 
tibial plateau (orange arrow). There is reactive surrounding edema-like marrow signal changes and internal intralesional 
area of heterogenous T1 hypointensity and heterogenous T2 hyperintensity. The lesion measures approximately 0.5 by 0.5 
by 0.7 cm in transaxial by crainocaudual dimensions, and is suspect for osteoid osteoma. Anterior to the subcentimeter 
lesion in the lateral tibial plateau is a geographic T1 and T2 hypointense region of signal abnormality with few foci of 
preserved marrow fat centrally consistent with cement material from prior subchondroplasty. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ications. His only surgical history was that of the subchon-
droplasty he underwent for his current problem. 

Physical examination 

Physical exam of the lower extremities identified no defor-
mity. He stood with neutral alignment and was able to walk
with a nonantalgic gait. He was able to perform a pain free
squat. He had excellent quadriceps tone and was able to per-
form a straight leg raise without an extensor lag. The range
of motion of the affected leg was full extension to 135 de-
grees of flexion which was symmetric bilaterally. There was
no periarticular tenderness to palpation. The knee was lig-
amentously stable in the coronal and sagittal planes. There
was deep lateral pain with McMurrays testing without a pal-
pable click. There was no Tinel’s sign at the proximal fibula
over the common peroneal nerve. Proximal tibiofibular joint
translation was pain-free and symmetric bilaterally. He had
full power with dorsiflexion, plantarflexion, inversion, ever-
sion, and great toe flexion and extension. Light touch sensa-
tion was intact throughout the foot and there was a palpable
dorsalis pedis pulse. There was no relief of symptoms follow-
ing a diagnostic intra-articular lidocaine injection. 

Imaging evaluation 

Radiographs of the left knee ( Fig. 1 ) showed evidence of the
prior subchondroplasty in the lateral tibial plateau. Given the
absence of acute findings on radiography and persistent pain,
MRI was subsequently performed. 

MRI of the left knee ( Fig. 2 ) demonstrates a round corti-
cally based lesion withing the posterior lateral tibial plateau,
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Fig. 3 – Axial CT of the left knee at the level of the tibial 
plateau demonstrates a posteriorly oriented lateral tibial 
plateau cortically based subcentimeter lucency with 

internal nidus of mineralization consistent with osteoid 

osteoma (orange circle). Anterior to the osteoid osteoma is 
a geographic region of hyperdensity with ill-defined 

margins consistent with cement material from the prior 
lateral tibial plateau subchondroplasty. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Intraprocedural CT-fluoroscopy image demonstrates 
the co-axial biopsy system in the center of the posterior 
lateral tibial plateau lesion. The nidus was specifically 

targeted for biopsy to histopathologically confirm the 
diagnosis of osteoid osteoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – Intraprocedural CT-fluoroscopy image demonstrates 
the distal tip of the ablation device within the nidus of the 
lesion. 
although a follow up CT was recommended for more definitive
confirmation. 

CT of the left knee ( Fig. 3 ) confirms a cortical based lesion
within the posterior lateral tibial plateau with internal nidus.

Final diagnosis 

The location and persistence of symptoms with the imaging
findings of the posterior lateral tibial plateau lesion on multi-
ple modalities led to the final diagnosis of OO. Given its sub-
chondral location in the region of the popliteal hiatus, it is
likely that his posterolateral pain that was aggravated by quick
internal rotation of the tibia, and was likely the result of the
popliteus tendon directly rubbing over the OO at the rim of the
tibial plateau. It is understandable that the subchondral frac-
ture would have initially been thought to be the pain genera-
tor as it was in a similar location as to the OO in the posterior
lateral tibia. The OO may have been missed from the outside
facility since perhaps at that time, the OO was smaller in size
and less conspicuous on their imaging, resulting in misidenti-
fying the true pain generator. Additionally, at that time, the
subacute findings of the subchondral fracture and reactive
marrow signal changes would have most likely masked the
reactive marrow signal changes of the OO, further confound-
ing the diagnosis. 

Treatment 

Given the persistence of long-standing knee pain refractory
to conservative measures, including NSAID medications, the
patient elected for ablation of the osteoid osteoma within the
posterior lateral tibial plateau. 

The patient was sedated under general anesthesia for the
procedure. First, an anterolateral incisional approach was con-
firmed for the course of the CT-guided procedure, with pos-
teromedial guidance of the biopsy and ablation devices to the
posterior lateral tibial plateau. CT-fluoroscopy was utilized for
real-time localization throughout the procedure. Prior to ab-
lation, core biopsy specimens of the osteoid osteoma nidus
were taken utilizing a 10-gauge introducer needle with an 11-
gauge core biopsy device ( Fig. 4 ). After biopsy was performed,
a 1.1cm radiofrequency ablation needle was then advanced
into the nidus of the lesion ( Fig. 5 ). Ablation was performed
at 70 degrees Celsius for two 5-minute cycles. 70 degrees Cel-
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Fig. 6 – PA (A), lateral (B), tunnel (C), and sunrise (D) radiographic views of the left knee status post osteoid osteoma biopsy 

and ablation does not demonstrate postprocedural complication such as fracture or complex large joint effusion. The lateral 
subchondral tibial plateau demonstrates similar hyperdensity consistent with known subchondroplasty material. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sius was chosen as to optimally ablate the lesion and to avoid
a potential complication of fracturing the cortex given its in-
traarticular location. 

Outcome and follow-up 

The histopathological assessment of the biopsy specimen
confirmed the diagnosis of OO. At his last follow-up 3.5
months postprocedure, the patient reported complete reso-
lution of knee pain. In fact, the patient reported that his knee
recovered quickly after the procedure and he was able to lift
heavy machinery equipment 3 days following the ablation. In
the ensuing 3 months, he had been able to return to sprinting
and lifting weights without pain. He denied any recurrent
effusions. His Knee Osteoarthritis Outcome Score (KOOS) was
100% (global and in all subdomains) and his Single Alpha
Numeric Evaluation (SANE) score was 100%. On follow-up
examination he had pain free range of motion from 5 degrees
of hyperextension to 140 degrees of flexion. There was no
pain with McMurray testing or forced internal tibial rotation.
He reported his knee feeling better than it has in over 3
years. Three month follow up postprocedure radiographs
did not demonstrate any acute findings and were stable
( Fig. 6 ). 
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Discussion 

Clinical presentation and diagnosis of osteoid osteoma 

In the original classification of OO, Edeiken classified the le-
sion into cortical, cancellous, and subperiosteal subtypes with
a cortically based lesion being the most common presentation
[ 5 ,10 ]. The presentation typically correlated with the second
and third decade of life and more often affected males [ 11 ,12 ].
These lesions tend to localize to the diaphysis and metaphysis
of long bones and are rarely reported intra-articularly [ 13 ,14 ].
The clinical presentation of extra-articular OO often involves
night pain, swelling and restricted motion, with night time
pain being a cardinal symptom [ 15 ,16 ]. Lesions that present
intra-articularly may present with synovitis and limping [ 17 ]. 

Imaging modalities of osteoid osteoma 

The current, standardized imaging modalities employed in
the diagnosis of OO include radiographs, MRI, nuclear bone
scans, and CT. The radiographic appearance of OO includes a
lesion surrounded by sclerosis that is often juxtacortical and
has been reported to be prone to misdiagnosis [ 18 ,19 ]. MRI pro-
vides a more detailed view of intra-articular structures and
tends to be the default imaging tool for nonspecific joint pain.
While providing a more detailed view of the joint and sur-
rounding structures, MRI’s high sensitivity in detecting joint
effusions, bony edema, and synovial inflammation may lead
to misdiagnosis for OO given limitations in spatial resolution
[ 14 ,15 ]. The current gold standard for the diagnosis of OO re-
mains CT which has reported high sensitivity and specificity
[ 19 ]. 

Treatment of osteoid osteoma 

The treatment of OO includes an algorithmic approach which
involves medical management, minimally invasive image
guided approaches, and surgical resection in order from most
conservative to most aggressive. While symptoms from OO
tend to be self-resolving with time, oral salicylates have been
demonstrated to provide effective pain control. When med-
ical management fails, surgical resection of the entirety of
the lesion and surrounding reactive bone can be successful.
The first reported excision of OO was performed and reported
by Jaffe in 1935 [ 3 ]. Depending upon lesion size and location,
surgical resection can be difficult and morbid, and can lead
to significant bone voids requiring stabilization [ 20 ]. Recent
arthroscopic techniques have been employed in the excision
of intra-articular lesions, however, dependent upon lesion lo-
cation, these procedures can be tedious and risk incomplete
excision [ 21 ]. 

Due to the limitations of medical and surgical manage-
ment, percutaneous image-guided treatment has become the
treatment of choice for OO. First reported by Tilloston in
1989, radiofrequency ablation employs the localized delivery
of high-frequency alternative currents which can invoke local-
ized tissue necrosis [ 22 ]. Its reported success is equivalent to
surgical resection and it is more safely employed in difficult to
access locations [ 23–25 ]. The procedure has also proven to be
safe and effective in intra-articular and juxta-articular lesions
with careful probe placement [ 26 ]. Limitations to this tech-
nique involve lesions that are relatively subcutaneous with lo-
cations < 1cm from skin and neurovascular structures to avoid
burns and iatrogenic injuries [ 22 ,27 ]. Radiofrequency ablation
also has the added advantages of reduced hospital stay for the
patient and overall cost-savings relative to surgical interven-
tions [ 28 ]. 

Conclusion 

In summary, we present a rare case of posterior tibial plateau
OO whose symptoms did not improve following initial treat-
ment with subchondroplasty for suspected subchondral frac-
ture. Osteoid osteomas can be difficult to diagnose due to in-
consistent symptomatology, specifically in intra-articular le-
sions. In our case, the utilization of multiple imaging modal-
ities to arrive at the diagnosis of OO with histopathological
confirmation, followed by CT-guided radiofrequency ablation,
led to the successful treatment of this patient with complete
resolution of symptoms and full return to function. 

Patient consent 

Informed consent was obtained from the subject described in
this report. All procedures performed in studies involving hu-
man participants were in accordance with the ethical stan-
dards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. Institutional review
board protocol review was exempt per our institutional review
board policies for this type of manuscript and since these ex-
aminations were clinically indicated. Our study complied with
the Health Insurance Portability and Accountability Act. 
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