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Osteoid osteoma is a relatively common, small, and painful
benign skeletal tumor described first by Bergstrand in 1930.
Jaffe1 was the first to recognize osteoid osteoma as a sepa-
rate entity, in 1935. Most osteoid osteomas occur in the
metaphyseal or diaphyseal region of the long bones, but
have also been reported in almost every bone. The lesion
can be located within the bone either intracortically or
intramedullary or, less frequently, subperiosteally2. For

physicians, osteoid osteoma no longer presents a diagnostic
problem, because the clinical, radiologic, and scintigraphic
characteristics have been well described3-5. The classic
symptoms, however, may not always be present, or they can
be misleading and altered, especially when the tumor is
located intraarticularly5,7-9. Because of the unusual clinical
and radiological features of this entity, Weber and Morrey10

describe intraarticular osteoid osteoma as a diagnostic
challenge.

We compare the clinical and radiological appearance of
19 intraarticular and 15 extraarticular osteoid osteomas, and
review the effectiveness of different diagnostic tools and the
problems of differential diagnosis.

MATERIALS AND METHODS
Nineteen patients with histologically proven intraarticular osteoid osteoma
were found among data for 3057 primary bone tumors recorded at the Bone
Tumor Registry of the Department of Orthopedics between 1980 and 2002
(recruited as Group A). Osteoid osteoma was defined as being intraarticular
when the nidus was located within the capsule of the joint either subsyn-
ovially or intracortically. The clinical data are summarized in Table 1.

Intraarticular Osteoid Osteoma: Clinical Features,
Imaging Results, and Comparison with Extraarticular
Localization
MIKLÓS SZENDROI, KATALIN KÖLLO, IMRE ANTAL, JÓZSEF LAKATOS, and GYÖRGY SZOKE

ABSTRACT. Objective. Intraarticular osteoid osteoma is uncommon and presents diagnostic difficulties, which
are important for both rheumatologists and orthopedic surgeons. Clinical symptoms, imaging proce-
dures, differential diagnostic problems, and treatment results of intraarticular as compared with
extraarticular osteoma are analyzed in this retrospective study.
Methods. Nineteen patients with intraarticular osteoid osteomas (Group A), with a mean followup
period of 34 months, are compared with 15 others with extraarticular lesions (Group B). 
Results. Nine intraarticular tumors were located in the hip, 3 in the elbow, 6 in the ankle, and one in
the first metatarsal head. The nonspecific symptoms in Group A, such as chronic synovitis,
decreased range of motion, joint effusion, contractures, and lack of the intense perifocal sclerotic
margin on radiographs, led to significant delay in diagnosis (on average 26.6 mo in Group A, 8.5 mo
in Group B). The extreme variety of previous diagnoses at referral reflect the problems of differen-
tial diagnosis. A detectable nidus is often absent on conventional radiograph. Bone scintigraphy is
unspecific and often fails to visualize the nidus. Computed tomography scans were accurate in two-
thirds of the intraarticular and in 90% of extraarticular cases. Magnetic resonance image findings,
although sometimes controversial, provided essential additional information for the correct diag-
nosis and therapy.
Conclusion. Clinical symptoms and imaging signs of intraarticular osteoid osteomas were signifi-
cantly different from the classical hallmarks of extraarticular lesions. The 10% intraarticular occur-
rence of osteoid osteomas in this series is not as rare as some investigators suggest. The radiological
and clinical findings are uncharacteristic and misleading, and the lesions are difficult to identify.
Careful search for history data, such as nocturnal pain and positive salicylate test, in addition to
extensive imaging procedures, led to the correct diagnosis prior to surgery in two-thirds of our
patients with intraarticular osteoid osteomas. (J Rheumatol 2004;31:957–64)
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There were 11 female and 8 male patients. The mean age at onset of symp-
toms was 25.6 years (range 10–53 yrs). Nine tumors were located in the hip
(acetabulum 3 cases, femoral head one, head/neck region 5), 3 in the elbow,
6 in the ankle, and one in the first metatarsal head. The mean followup
period for the patients was 34.3 months (range 6–108 mo).

For comparison of symptoms and clinicopathological appearance, a
further 15 osteoid osteomas (Group B) were selected from the files of the
Registry and matched to Group A. Sex, followup time (mean 38.5 mo), and
location of the lesion (proximal femoral metaphysis 7 cases, metadiaphy-
seal part of the humerus 3 cases, metadiaphyseal region of the tibia 5 cases)
were closely comparable with Group A, but all the tumors were of extraar-
ticular location.

Clinical data, laboratory tests, surgery reports, and radiographs were
available in all cases. The following data were given special attention since
they helped identify the correct diagnosis: duration of symptoms; presence
of nocturnal pain; the efficiency of aspirin or nonsteroidal antiinflammatory
drugs (NSAID) in the relief of pain; range of motion (ROM) in the affected
or nearest joint; synovitis; contractures or atrophy of muscles; and the
significance of radiographs, computer tomographs (CT), magnetic reso-
nance images (MRI), and bone scans. Surgical intervention, local recur-
rences, and clinical results were also considered. Of the different laboratory
tests, erythrocyte sedimentation rate, white blood cell number, and serum
alkaline phosphatase level were evaluated.

CT was performed in 17 patients in Group A, 14 in Group B. MRI was
available in 12 cases in Group A and in 4 out of 15 in Group B. Bone scan
(99m technetium) was performed in 12 patients in Group A and 2 in Group B.

RESULTS
The 2 groups of patients with either intraarticular (Group A)
or extraarticular (Group B) osteoid osteomas were well
matched concerning the location, followup time, and
surgical intervention. There were fewer males in Group A
and the average age was higher than in Group B (25.6 years
vs 17.7 years, respectively); the latter is explained by the
unusually high age of 3 patients (Case 1, 48 yrs, Case 2, 53
yrs, Case 5, 50 yrs). A significant difference was found in
the duration of symptoms before diagnosis: 26.6 months in
intraarticular osteoid osteomas and 8.5 months in extraartic-
ular lesions. The majority of patients in both groups reported
nocturnal pain, which was relieved by aspirin or NSAID.
Only 2 patients in Group B had a painful and decreased
ROM and synovitis in the adjacent joint, but no contrac-
tures. On the other hand, 17 Group A patients with intraar-
ticular osteoid osteomas had detectable synovitis and 16 had
more or less decreased ROM. Mainly, it was the deficient
external and internal rotation of the hip that was most
striking. The laboratory results remained within normal
values, with the exception of 2 cases, where the alkaline
phosphatase enzyme concentrations were slightly elevated.

The Journal of Rheumatology 2004; 31:5958

Table 1. Characteristics of patients with intraarticular osteoid osteoma. O: not performed, N: normal, ↑: elevated, ↓: decreased, ND: no data, +–: unsure.
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Bone scan was performed in 12 cases in Group A, and the
isotope uptake was moderately enhanced in 9 and intense in
3 cases. A bone scan was necessary for the diagnosis only in
2 patients with extraarticular osteoid osteoma, and both
showed an intense isotope uptake.

The location of the nidus in the bone was the following:
4 subsynovial, 5 intracortical, 3 intramedullar, and 7
subchondral in Group A, and 8 intracortical and 7
intramedullar in Group B. On the basis of standard radi-
ographs, the diagnosis of osteoid osteoma could only be
established in 7 patients in Group A, and in most cases
further radiologic studies were required. A sclerotic rim
around the nidus was absent in 13 cases (Figure 1), and was
evaluated as mild or moderate in the remaining 6. The
correct diagnosis was reached in the end by CT (Figure 2)
and/or MRI examination in 14 patients prior to surgery. MRI
was performed in 10 cases: the result was misleading in 5
cases, confirmed the CT scan in 3 cases, and helped to make
the right diagnosis in 2 patients where CT was not
performed (Figure 3) or it could not reveal a nidus. In 5
patients (25%), only surgical exposure of the joint and histo-
logical examination could establish the diagnosis of osteoid
osteoma (Figure 4).

In Group B, conventional standard radiographs were
used to confirm the right diagnosis prior to surgery in 11
patients out of 15. The sclerotic rim around the nidus was
marked in 11, moderate in the remaining 4 cases. With the
exception of 2, the CT confirmed the diagnosis of osteoid
osteoma in all cases. The 4 MRI investigations resulted in

unequivocal confirmation of the nidus in 2 cases and raised
the possibility of osteoid osteoma in another 2.

Thirteen of the 15 patients in Group B were referred to
our institution with a correct previous diagnosis of osteoid
osteoma, the remaining 2 with chronic osteomyelitis. In
Group A, however, only 8 patients out of the 19 had the
same previous and definitive diagnosis of intraarticular
osteoid osteoma. The different previous diagnoses at referral
are summarized in Table 2. A broad spectrum of different
diseases appear here in addition to osteoid osteoma, such as
chronic inflammatory diseases, juvenile osteochondrosis,
disk herniation, malignant tumor, and even metastasis in one
case where the patient had gastric cancer in her history.
Following extensive diagnostic procedures in the institution,
12 patients in the end had identical diagnosis prior to
surgery and after histological examination.

Curettage or en-bloc resection was the surgical interven-
tion of choice in both groups.

Recurrent pain with persistent nidus was observed in 2
patients in Group A and one in Group B. In one patient
(Case 9, Group A), 2 unsuccessful procedures were
attempted for the excision of osteoid osteoma localized in
the medial wall of the acetabulum. Treatment was continued
conservatively (with NSAID) and the patient became
asymptomatic 1.5 years after the onset of symptoms.

DISCUSSION
It is difficult to estimate the true frequency of intraarticular
occurrence of osteoid osteomas. Small series have been

Szendroi, et al: Osteoid osteoma 959

Figure 1. Case 9. Osteoid osteoma of the acetabulum. A. Native radiograph appearently normal. B. CT outlines the subchondral nidus in the medial wall of
the acetabulum clearly.

A B
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reported in the hip11-13, in the elbow8,10, and the talus14, but
the majority of intraarticular osteoid osteomas have been
described as case reports15-23.

Based on data from our Tumor Registry, the 19 intraar-
ticular osteoid osteomas represent 10% of the recorded 197
osteoid osteomas. In our series, the most frequently affected
bone was the femur, and the location of the nidus was very
characteristic: 41 cases (59%) occurred in the proximal
femoral metaphysis, 14 (21%) in the diaphysis, and 5 (7%)
in the distal femoral metaphysis. Intraarticular location in
the hip joint was observed in 9 cases (13%), which is not as
rare as most authors suggest in the literature.

In the case of intraarticular location, the clinical signs
and radiographic features differ significantly from the well
known classical hallmarks of extraarticular lesion (Table 3).
The leading symptoms in Group A were synovitis, effusion
of the joint, decreased ROM, and contractures in some
cases. Without characteristic radiological features, these
nonspecific symptoms can cause significant delay in
reaching the right diagnosis. We determined that patients in
Group A had 3 times longer duration of symptoms before
the diagnosis (26.6 mo) than those in Group B (8.5 mo).
Similar experience was described by Cassar-Pollucino, et
al9 and Norman, et al13. Nocturnal pain and its relief with

The Journal of Rheumatology 2004; 31:5960

A

B

C

Figure 2. Case 12. Osteoid osteoma in the femoral head/neck region. The
nidus is scarcely visible on anteroposterior radiograph (A), is more visible
in Lauenstein position (arrow, B), and is clearly visible on the CT scan (C).
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aspirin or NSAID proved to be the most consistent clinical
sign in both groups.

Frassica, et al4 and Firooznia, et al24 claimed that the
intensity of the sclerosis around the nidus depends on the
anatomic location of the lesion: it is intensive in the diaph-
ysis of a long bone and only mild in the substance of an
epimetaphyseal trabecular bone. This was supported by our
findings, notably that the majority of the subchondral or
subperiosteal lesions had no surrounding sclerotic reaction.

It is also of interest that despite the various locations of
the nidus in the hip joint, the responsive symptoms were
rather uniform. On the basis of the work of Kawaguchi, et
al25, we assume that the cyclooxygenase-2 (COX-2) protein
production of the nidal osteoblasts and its release into the
joint space and activation of the arachidonic acid metabo-
lism pathway are responsible for the chronic synovitis.

The less pronounced sclerosis around an intraarticularly
located nidus may also explain why the bone scans showed
increased uptake of tracer in the region of joints but were
nonspecific and often too diffuse for visualization of a
nidus. Therefore, used alone, it is less helpful in the differ-
ential diagnosis.

The most useful diagnostic tool for identifying the nidus
of an osteoid osteoma is the CT. A CT scan usually gives a
sharp contrast between the nidus and surrounding normal
trabecular bone even in the absence of a sclerotic rim
(Figure 5).

The value of MRI in diagnosis of osteoid osteoma is

controversial. Heuck, et al26 found MRI was a valuable
diagnostic tool that may provide important information in
addition to conventional imaging methods; while others3,4,27

found that MRI was equal to or inferior to CT in revealing
the nidus. Further, soft tissue and bone marrow edema
around the nidus can be confusing and can suggest an
aggressive or even malignant process. Our results reflect
this range of experience; in 3 cases the MRI diagnosis
confirmed the CT and in 5 cases there was a discrepancy —
in another 2 cases, however, only the MRI results were able
to show the nidus in the neck of the femur (Cases 3 and 19).

Our extensive diagnostic procedure led to correct diag-
nosis prior to surgical intervention and histology in 80% in
Group A and in 90% in Group B. The long duration of symp-
toms and the very different previous diagnoses with which
the patients were referred to our institution emphasize the
difficulties of differential diagnosis. With no obvious radio-
logical changes of chronic synovitis, Legg-Perthes disease,
juvenile rheumatoid arthritis, or epiphyseolysis should be
taken into consideration. Osteochondritis dissecans, chon-
droblastoma of subchondral location, or pigmented villon-
odular synovitis with involvement of the bone all can mimic
a nidus without sclerotic margin. The gross picture at
surgery of a subperiosteal or subchondral lesion does,
however, have diagnostic value: usually a 6–8 mm large
reddish strawberry-like tumor protrudes into the joint cavity.
If a sclerotic rim is present around the nidus, differentiation
from chronic osteomyelitis or Brodie’s abscess can be diffi-

Szendroi, et al: Osteoid osteoma 961

Figure 3. Case 19. Osteoid osteoma in the neck of the talus. The nidus is not seen on the native radiograph (A). The extensive intraarticular effu-
sion and characteristic protruded “strawberry-like” appearance of the nidus is well illustrated on the MRI (B).

A B
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cult. Pain with good response to salicylate or NSAID may
also be present in the latter diseases without any positive
laboratory values for inflammation.

Ninomiya, et al28 have described dislocation of the
femoral head, and others have reported progressive
osteoarthritis in cases of intraarticular osteoid osteomas13,19,
yet we did not observe these findings in our cases.

Surgery of intraarticular lesions located subchondrally or
in the medial wall of the acetabulum may prove difficult not
only with the conventional techniques we used, but also
with recently introduced techniques like CT-controlled
percutaneous core drill excision29,30,31 or interstitial laser
photocoagulation32. Kneisl, et al33 report on the effective-
ness of pure medical treatment in osteoid osteomas.

The Journal of Rheumatology 2004; 31:5962

A B

Figure 4. Case 18. Osteoid osteoma in the first metatarsal head. The nidus on the native radiograph (A) can only be recognized retrospec-
tively, after evaluation of the MRI pictures (B).

Table 2. Previous diagnosis at referral.

Diagnosis No. Cases

Osteoid osteoma 8
Chronic synovitis, osteomyelitis 3
Osteochondritis dissecans 1
Metastasis due to gastric cancer 1
Malignant tumor, nonspecified 1
Lytic lesion 1
Disk herniation, low back pain with sciatica 2
Epiphyseolysis of the femoral head 1
Osteoarthritis 1

Table 3. Clinico-radiological symptoms of osteoid osteomas.

Symptom Extraarticular Intraarticular

Pain +++ +++
Decreased range of movement +/– ++/+++
Joint effusion +/– ++/+++
Salicylate test ++/+– ++/+–
Radiograph: sclerotic rim +++/++ +/–
Nidus ++ +/–
MR scan ++/+– +/–
CT scan +++ ++/+–
Bone scan +++ +++
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There are significant differences in the clinical signs and
radiological appearance of intra- and extraarticular osteoid
osteomas. Intraarticular osteoid osteoma especially in the
hip is not extremely rare and it is important to recognize
when the patient has aspecific synovitis, contractures, or
nocturnal pain that responds well to aspirin or NSAID treat-
ment. Careful selection of diagnostic tools helps to make the
right diagnosis prior to surgical intervention.
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