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Abstract
Osteoid osteoma occurs in various locations in the human body, mostly in the metaphysis and diaphysis of long bones. 
This article describes a rare case of osteoid osteoma occurring in an intra-articular location, specifically in the lateral tibial 
plateau of a 40-year-old female patient. The challenge of diagnosing such a pathology in an atypical location was tackled in 
this article as well as different management options. Arthroscopic resection was opted in this case.
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Introduction

Osteoid osteoma, comprising about 10% of benign bone 
tumors, is a benign osteoblastic tumor with a size less than 
2 cm [1]. It usually occurs between 10 and 25 years, pre-
dominating in males [1]. Most of the times, it is found on 
the metaphysis and diaphysis of the long bones and presents 
with pain that worsens at night and relieved by non-steroi-
dal anti-inflammatory drug (NSAID) [2]. On radiographs, 
it appears as a radiolucent nidus that is surrounded by bone 
sclerosis [3].

When it has an intra-articular location such as around the 
knee, both the clinical and radiographic appearances may 
become atypical, a delay in the diagnosis of this tumor will 
be observed and it will most probably present a therapeutic 
problem [3]. We present a case of an osteoid osteoma of the 
lateral tibial plateau in the right knee.

Case Report

This is the case of a 40-year-old female suffering from a 
few months’ history of mechanical pain in the lateral com-
partment of the right knee. There was no traumatic cause. 
Radiographs of the knee were inconclusive. Therefore, the 
patient was treated with intra-articular steroid injection fol-
lowed by a platelet-rich plasma injection without relief. The 
pain persisted for an additional few months and became 
worse at night. It was partly relieved by NSAIDS at first, 
but became resistant later on and the patient became unable 
to bear weight on the affected limb.

On physical examination, there was swelling and effu-
sion around the knee that limited the patient’s range of 
motion, and on palpation of the Hoffa pad, there were both 
tenderness and swelling. Meniscus and patellofemoral signs 
were absent and laxity tests were normal. Both foot and hip 
were normal. There was pain of the postero-lateral space 
of the knee on palpation, forced flexion, distraction and 
compression.

MRI was done, which showed intra-osseous hypointense 
lesion with surrounding hyperintense rim measuring 6 mm 
at the level of the anteromedial epiphysis of the lateral tibial 
plateau (Fig. 1).

These findings were suggestive of osteoid osteoma, but 
needed confirmation with a right knee CT scan. CT scan 
was done showing a lucent nidus surrounded by sclerotic 
bone (Fig. 2), and the diagnosis of osteoid osteoma was 
confirmed.
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Treatment of this lesion consisted of arthroscopic resec-
tion of osteoid osteoma (Fig. 3). Localization of the lesion 

was achieved with the help of the MRI and CT scan findings 
in relation to adjacent anatomical landmarks including the 

Fig. 1  A Sagittal and B coronal 
views of right knee MRI show-
ing intra-osseous formation 
at the level of anteromedial 
epiphysis of the lateral tibial 
plateau

Fig. 2  A Sagittal, B coronal and C axial views of the right knee CT scan showing a lucent nidus surrounded by sclerotic bone suggestive of oste-
oid osteoma

Fig. 3  Intra-operative arthroscopic views showing resection of the intra-osseous osteoid osteoma using an osteotome (A), a curette (B) and a 
burr (C)
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distance from the ACL footprint on the medial aspect of the 
knee and the lateral meniscus.

The inflammatory pain symptoms completely resolved 
on the first day after the surgery and the patient was able to 
get back to daily life activities with no restrictions. Clinical 
follow-up done at 1 and 3 months post-operatively showed 
no residual or recurrent symptoms with patient satisfaction 
and stoppage of pain medications.

Discussion

In 50% of cases, osteoid osteomas are found in the femo-
ral and tibial diaphysis and are cortical or paracortical in 
most cases, making it easier to detect and treat [4]. When it 
is intra-articular, both the diagnosis and treatment become 
more difficult due to the atypical presentation [5, 6]. This 
location is rare and affects mainly the hip [7, 8]. When com-
paring the time to reach the diagnosis of osteoid osteoma, 
the average was 26.6 months for the intra-articular location 
compared to 8.5 months for other locations [8]. Especially 
in the knee, the diagnosis is difficult due to the large number 
of differential diagnoses such as meniscal problems, ten-
don lesions, bursopathies, and chondromalacia [3]. When 
the diagnosis is delayed, effusion accompanies the pain 
suggesting a wider range of differential diagnoses such as 
monoarthritis or villonodular synovitis [9]. Also, when mis-
diagnosed, this tumor can be thought of as anterior gonalgia 
resistant to all treatments [4]. In fact, the case of our patient 
was, in the beginning, considered to be arthritis of the knee 
that was first treated with intra-articular injections without 
success. Diagnosis was made approximately 24 months later 
with an MRI, followed by a CT scan that showed typical 
features of osteoid osteoma, since simple radiographs of the 
knee were inconclusive.

The radiologic characteristics of osteoid osteoma are 
absent most of the times when in an articular location. It 
either shows no signs of osteoid osteoma, or localized osteo-
penia [7, 8]. To confirm or even detect it, most of the times, a 
CT scan and MRI are needed [4–6]. These examinations will 
aid in both differentiating this tumor from other diagnoses 
and in positioning it before the surgery [3, 10]. On CT scan, 
the contouring sclerosis is often insignificant and central 
calcifications become denser with the age of the lesion [11]. 
On MRI, the nidus is not very well defined in half of the 
cases with variable intensity of peri-nidus and bone marrow 
edema that can reach surrounding soft tissue, enhancing var-
iably after injection of gadolinium [7, 12]. This bone marrow 
signal, observed best on T2 images, reflects the age of the 
tumor being highest in the beginning [11]. Sometimes, scin-
tigraphy is needed to confirm the diagnosis, but it can also 
miss this tumor if the classical image of “double density” 
is absent [11]. The advantage of this technique is to find 

multiple locations of osteoid osteoma in exceptional cases 
[13]. Although a study by Georgoulis et al. showed that in 
40% of cases there was unnecessary arthroscopic investi-
gations [3], Szendroi et al. reported that it was possible to 
confirm the diagnosis of intra-articular osteoid osteoma in 
80% of cases when a careful diagnostic approach was imple-
mented [8]. In our case, we only needed CT scan and MRI 
to confirm the diagnosis of intra-articular osteoid osteoma, 
since both imaging modalities showed specific images.

To choose the treatment, one must consider the localiza-
tion of the nidus to define the nature and size of the lesion 
[14]. Radiofrequency thermoablation (RFT) is the treat-
ment of choice for osteoid osteomas reporting high rates of 
success [7]. In addition, higher rates of infection, cartilage 
destruction and synovial reactions were reported when RFT 
was used to treat osteoid osteoma in transarticular locations 
[11]. The patient must also be warned about the degenerative 
lesions resulting from intra-articular treatment [11]. Depend-
ing on the location of the tumor, the use of RFT may cause 
damage to the cartilage explained by its higher sensitivity to 
heat than bone [11]. When the heat source is more than 1 cm 
away from the cartilage, chondrocyte death does not occur 
[15], which is why in practice it is advised to remain at least 
1 cm away from the cartilage. This risk must be compared 
to other surgical treatments which are more invasive and 
can affect the cartilage [11]. Krause et al. chose to perform 
arthroscopic excision of the tumor to prevent any cartilage 
damage [16], as good outcomes of this surgery has already 
been described [17]. When it comes to CT-guided percu-
taneous resection with K-wire, this procedure causes local 
destruction, does not preserve tissue for histologic examina-
tion and sometimes needs revision [18]. Some complications 
associated with this technique are skin necrosis and burns, 
osteomyelitis, neuropraxia, and fractures [18]. The en bloc 
resection technique can guarantee a histologic diagnosis, but 
it will need bone transplant or osteosynthesis depending on 
the location due to its requirement of a bigger bone excision 
than the lesion itself [14]. The location being in a weight-
bearing area, it is recommended to fill the bone defect and 
this graft is mainly taken from the proximal tibial metaphy-
sis [19]. In the above described case, excision of osteoid 
osteoma was done arthroscopically without any per- or post-
operative complications.

Conclusion

Intra-articular osteoid osteoma is a rare entity. Its presen-
tation is atypical and creates a diagnostic and therapeutic 
problem. The presentation may be atypical, with plain radio-
graphs, MRI and scintigraphy lacking the specific appear-
ance of osteoid osteoma. The treatment options are vari-
ous and it should be chosen pre-operatively depending on 
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the location and size of the nidus to prevent any cartilage 
damage.
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