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ORTHOPAEDIC SURGERY

Intra- and juxta-articular osteoid osteoma: a diagnostic challenge
Misdiagnosis and successful treatment: a report of four cases
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Abstract Osteoid osteoma is a benign tumour in
young adults. The clinical manifestations are generally
typical nocturnal pain that prevents sleep and that is
alleviated with aspirin. When the typical clinical and
radiological features are present, diagnosis is not diY-
cult. Problems in the diVerential diagnosis may arise in
connection with an unusual location. We report on the
clinical features, radiographic and histopathological
Wndings, treatment, and results of four patients who
were managed for an intra- or juxta-articular osteoid
osteoma at our medical centre between 2000 and 2002
and in whom the initial diagnosis was erroneous and
delayed from 1 to 10 years. In order to remove these
lesions, we performed a CT-guided en block retro-

grade resection under arthroscopic control for juxta-
articular osteoid osteomas (knee) and an arthroscopy-
assisted en block antegrade resection in two cases of
intra-articular osteoid osteoma (elbow and shoulder).
None of the osteoid osteomas recurred in the follow-up
period, and each patient got relief from pain.

Keywords Intra-articular · Juxta-articular · Osteoid 
osteoma · Arthroscopy · En block resection

Introduction

Osteoid osteoma, Wrst described by JaVe in 1935 [12], is
a benign tumour‘ in young adults. It occurs in the sec-
ond and third decades of life and the lesion is about 2.3
times more common in men [10, 22]. It is located pref-
erentially in the shaft of the long bones near the meta-
physeal junctions, with a predilection for the lower
limbs [24].

About a quarter of osteoid osteomas are not
detected on plain radiographs alone. In such cases, CT,
bone scintigraphy, magnetic resonance imaging, and
angiography are useful to make an early and correct
diagnosis. A double-ring sign on scintigraphy is a char-
acteristic of osteoid osteoma. MRI frequently does not
provide a correct diagnosis and is not as accurate as CT
that remains the technique of choice for identifying the
extent of the nidus [2, 6, 9, 11, 17, 27, 28].

The clinical manifestations are generally typical noc-
turnal pain that prevents sleep and that is alleviated
with aspirin. Conventional radiographs and CT scans
generally suYce to establish the diagnosis, which is
already strongly suggested by the clinical picture [2].
When the typical clinical and radiological features are
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present, diagnosis is not diYcult [18, 21]. Problems in
the diVerential diagnosis may arise in connection with
an unusual location [24], since it causes atypical pain
[14, 23]. Clinically, juxta- and intra-articular osteoid
osteomas may resemble more common entities such as
traumatic or degenerative pathologies of the joint, with
delay in the diagnosis [3, 5, 7, 26].

Delay in the diagnosis is therefore responsible for
muscle atrophies, tenderness, localized swelling or con-
tractures. Therefore, joint pain, which is non-respon-
sive to conventional treatment, needs a thorough
persistent diagnostic approach, taking into consider-
ation a number of syndromes and pathologies [8].

The histopathological criteria for the diagnosis of an
osteoid osteoma have been described previously in
detail. These lesions typically consist of a small yellow-
ish to red pea nidus of osteoid and woven bone with
inter-connected trabeculae, and a background and rim
of highly vascularized Wbrous connective tissue. Vari-
able-degree sclerotic bone reaction may surround the
lesion [9, 13]. The lesions in our patients had a histo-
pathological characteristic of osteoid osteoma.

The intra- or juxta-articular osteoid osteoma can
lead the clinician to misdiagnosis. In fact depended on
the localization, many initial presumptive diagnoses
must be considered. We report on the clinical features,
radiographic and histopathological Wndings, treatment,
and results of four patients who were managed for an
intra- or juxta-articular osteoid osteoma at our medical
centre between 2000 and 2002 and in whom the initial
diagnosis was erroneous and delayed from 1 to
10 years.

Materials and methods

Between 2000 and 2002, four patients were diagnosed
with and managed for an articular or juxta-articular
osteoid osteoma at our medical centre. Data on age,
gender, symptoms, location of the lesion, treatment
regimen, and clinical course were compiled for each
patient from the medical records. We also reviewed the
radiographic and histopathological features of the
lesions.

Results

Radiographic appearance

Case 1: The knee radiographs performed at our hospi-
tal revealed the presence of a radiolucent nidus with a
sclerotic rim in the posterior area of the lateral tibial

plateau. MRI and CT scan (Fig. 1) localized a sub-
chondral lesion under the posterior horn of the lateral
meniscus showing a maximum horizontal diameter of
8 mm and a height of 6 mm.

Case 2: CT scan (Fig. 2a) and MRI (Fig. 2b) of the
knee revealed a sub-chondral lesion (localized 1 mm
under the articular cartilage and showing a maximum
horizontal diameter of 8 mm and an height of 9–
10 mm) with perinidal sclerosis in the central region of
the patella. Bone scan showed increased uptake corre-
sponding at the lesion of the patella.

Fig. 1 Axial spiral CT scan (a) and axial T1-weighted MRI (b)
from Patient 2 depicted a sub-chondral lesion with perinidal scle-
rosis in the central region of the patella. CT (a) showed a low
attenuation ring and a calciWed nidus
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Case 3: CT (Fig. 3a) and MRI (Fig. 3b) showed a
lesion with a central nidus and perinidal sclerosis in the
olecranic fossa of the distal epiphysis of the humerus.

Case 4: At scintigraphy, there appeared a little area
of captation on the proximal humerus. CT (Fig. 4)
showed a lesion measuring 8 mm at the head of the
humerus, with a resorption of bone.

Follow-up

The duration of follow-up, deWned as the time from the
operation to that of the most recent clinical evaluation,
ranged from 35 to 48 months (mean, 41.5 months)
(Table 1).

Age and gender

The patients’ ages ranged from 16 to 44 years, with a
mean of 32.5 years (Table 1). There were two female
and two male patients.

Symptoms and laboratory examinations 

At the time of the initial presentation, all the patients
had light pain that became worse at night and the
administration of aspirin typically helped to alleviate
the pain. Furthermore, all the patients had a limitation
of the R.O.M. Results of laboratory examinations (bio-
chemical and serologic tests) were normal for each
patient, with no signs of inXammation or increased
bone metabolism.

Location of the lesion

Case 1. Posterior area of the lateral tibial plateau.
Case 2. Central region of the patella.

Fig. 2 Axial spiral CT (a), and axial MRI GET2-weighted (b)
showed a lesion with a central nidus and perinidal sclerosis in the
olecranic fossa of the distal epiphysis of the humerus (case 3)

Fig. 3 Coronal MPR CT image showed a lesion (arrow) with per-
inidal sclerosis, consistent with an osteoid osteoma, in the head of
the humerus (case 4)

Fig. 4 A Kirschner guide wire was percutaneously inserted
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Case 3. Olecranic fossa of the distal epiphysis of the
humerus.

Case 4. Head of the humerus.

Misdiagnosis in other hospitals

Case 1: Two years before the patient had a negative
arthroscopic diagnosis for suspicion of meniscal lesion;
however, at his follow-up visit, 6 months later, he still
complained of knee pain.

Case 2: The year before the patient was treated by
isometric rehabilitation of the quadriceps for a sus-
pected femoro-patellar dysplasia.

Case 3: The patients was treated for 10 years for a
post-traumatic periosteitis.

Case 4: A continuous night pain was attributed for
3 years to a rotator cuV pathology.

Pre-operative diagnosis, treatment, and outcome

The diagnosis of osteoid osteoma had not been estab-
lished pre-operatively in one patient (case 3). How-
ever, for all the patients, a diagnosis of osteoid osteoma
was considered in the diVerential diagnosis. Two of
these patients (cases 1 and 2) had a CT-guided wide en
block retrograde resection under arthroscopy. In the
other two (cases 3 and 4) we performed an arthro-
scope-assisted surgical technique of en block antegrade
resection. The bony defect was Wlled with an autologus
bone graft harvested from the proximal tibial metaphy-
sis in the cases 1 and 2, while in the cases 3 and 4 we
used heterologous bone graft. After the surgery all the
patients had a complete relief of pain.

Illustrative case report (case 2)

In July 2002 a 16-year-old female professional skater,
came to us complaining of a persistent anterior left
knee pain for about 1 year. The onset of the symptoms
was light pain that became worse at night associated
with knee eVusion and swelling that limited the
patient’s daily activities and exercises. The administra-
tion of aspirin typically helped to alleviate the pain. A
year before the patient visited another hospital for a
suspected femoro-patellar dysplasia. At the hospital X-
rays in standard and axial projections were taken as
well as an MRI of the knee. The MRI examination
revealed a widespread alteration of the signal in T1
localized in the sub-chondral bone. The medical report
attributed the image to sub-chondral oedema second-
ary to contusive trauma. On the basis of the MRI the
orthopaedist ordered the patient to stop agonistic sport
exercises and to start medical therapy with light drugs

for inXammation and isometric rehabilitation of the
quadriceps. The patient, however, at her follow-up
visit, 6 months later, still complained of knee pain asso-
ciated with functional restriction.

When the young woman skater was presented in our
hospital she limped and had a limited R.O.M. as well as
swelling and pain when the HoVa fat pad was palpated.
Laxity and meniscus tests were negative, but femoro-
patellar signs were positive. Laboratory examinations
were within the normal range. Radiographs, CT
(Fig. 2a), and MRI (Fig. 2b) of the knee revealed the
presence of a nidus with a sclerotic rim in the central
region of the patella, localized 1 mm under the articu-
lar cartilage and showing a maximum horizontal diam-
eter of 8 mm and an height of 9–10 mm. Bone scan
showed increased uptake corresponding to the lesion
of the patella.

Surgical procedure

The patient was administered a loco-regional anaesthe-
sia and a single intra-venous dose of a fourth genera-
tion cephalosporin and was transported to the CT
radiology room. Sections with a thickness of 1–3 mm
were obtained in order to determine the precise locali-
zation of the nidus. With a 20-gauge needle in place a
single CT cut conWrmed the correct approach. A skin
incision was made at the puncture site and access to the
nidus was established using an 11-gauge Jamshidi hol-
low biopsy needle and a 2 mm coaxial drill system,
depending on the hardness of the adjacent bone. Addi-
tional CT images located the position of the inserted
instrument with the patient lying supine. A kirschner
guide wire was percutaneously inserted (Fig. 5) under
CT control entering perpendicular to frontal plan cor-
responding the central zone of the patella. The follow-
ing axial (Fig. 6) and coronal views of CT showed the
central placement of the Kirschner wire until the distal
edge of the lesion after three attempts. We measured
the intra-osseous length (20 mm) of the Kirschner wire
(starting from the external cortex till the distal edge of
the lesion) comparing a new Kirschner wire with the
Wrst one. Following this procedure the patient was
transferred to surgery in order to surgically remove the
lesion. An arthroscopic examination of the knee was
carried out showing normal conditions of the articular
cartilage of the patello-femoral joint and the remaining
structures. A vertical 1.5-cm surgical incision in corre-
spondence of the entry of the Kirschner wire was made
and using an elevator the cortical bone was exposed. A
1-cm diameter hollow drill bit was then used on the
guidance of the Kirschner wire (Fig. 6) to remove a
bone block of calculated depth and dimensions (about
123
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18 mm3). Curettage of the remaining defect was per-
formed with the arthroscope and a small retrograde
curette into the tunnel. The gross bone specimen
removed revealed the incorporated lesion and the
patella articular cartilage integrity was then demon-
strated arthroscopically. In order to Wll the bony defect
an autologus bone graft was harvested from the proxi-
mal tibial metaphysis using an osteochondral tube har-
vester, 1 mm wider (11 mm) than the size of the defect.
The bone plug was press-Wtted directly into the defect.
Post-operative X-rays in a-p and lateral views showed
the correct positioning of the graft and no fractures of
the patella. The removed gross bone specimen con-
Wrmed the pre-supposed osteoid osteoma diagnosis.

Discussion

In all patients of our series the initial diagnosis was
erroneous and delayed for on average 4 years (range
1–10 years). Initial plain radiographs were not diagnos-
tic in all patients. In accordance with Georgoulis et al.
[8] we found that the radiographic Wndings may not
diagnose an osteoid osteoma when the lesion is so
small that it is not detectable on plain radiographs. As
pointed out by Kransdorf et al. [19], when the

radiographic changes occur late, there may be a long
delay in the deWnite diagnosis.

Furthermore, when the symptoms precede the
radiological Wndings it is always necessary to perform
further investigation with bone scintigraphy, CT, and
MRI. Although MRI is not much helpful in diagnosing
osteoid osteoma, in our cases it was useful, particularly
in showing the inXammatory reaction produced by
osteoid osteoma and in excluding other associated
pathologies.

In cases 1 and 2 knee pain was misdiagnosed, respec-
tively, as a meniscal tear and a femoro-patellar dyspla-
sia, but no history of trauma and no patellar
malalignment were present in these cases.

As other authors reported [8], in case 1 the patient
underwent a diagnostic arthroscopy without any reso-
lution of symptoms before correctly diagnosed as oste-
oid osteoma.

In case 3 the Wrst diagnosis was post-traumatic peri-
osteitis. Osteoid osteomas are rare in the elbow and
cause joint dysfunction that can simulate other condi-
tions [20]. Our patient who had the lesion in the distal
aspect of the humerus had a loss of Xexion and exten-
sion, as described by many authors [20]. Other Wndings
such as swelling and weakness were non-speciWc, dem-
onstrating that physical examination alone frequently
fails to accurately localize the lesion. The diVerential
diagnosis in this case included chronic inXammatory
arthritis, osteochondritis dissecans, tendonitis, rheuma-
toid synovitis, epicondilytis, golfer elbow, loose bodies,
olecranon osteophytosis associated to olecranon fossa
impingement, osteoarthritis, osteomyelitis. A history
of an injury can make the diagnosis of osteoid osteoma
even more diYcult, particularly when the symptoms

Fig. 5 Axial view CT control showed the central placement of
the Kirschner wire into the lesion

Fig. 6 A 1-cm diameter hollow drill bit was used on the guidance
of the Kirschner wire to remove a bone block
123



666 Arch Orthop Trauma Surg (2006) 126:660–667
occur soon after an injury. The correlation between
injury and the onset of osteoid osteoma has been dis-
cussed, but remains unclear and diYcult to elucidate [1,
16]. In our case an injury precedes the onset of the
lesion. The trauma leads to the low index of suspicion
and value of the osteoid osteoma diagnosis. Clinically,
the patient complained of elbow pain during the day
and at night. Diurnal pain can be due to a synovitis of
the humeroulnar compartment. The pathogenesis of
the synovitis seen in intra-articular osteoid osteoma is
not clear. Synovitis slowly leads to cartilage destruc-
tion, which causes a deWnitive osteoarthritis [4, 25].
Owing to the neurovascular structures retrograde
removal of the lesion was impossible and the antegrade
approach was mandatory.

In case 4 the woman complained of night shoulder
pain. For 3 years the night pain was attributed to rota-
tor cuV pathology. An MRI enabled us to diagnose an
osteoid osteoma surrounded by bone marrow oedema.
Night pain may be often attributed to rotator cuV
pathology but this pathology is less likely on young
patients. In fact osteoid osteoma is more frequent in
adolescence, whereas degenerative cuV pathology
occurs more often in elderly patients [15]. Retrograde
removal was impossible to perform for the angle of the
approach that could cause a great tuberosity fracture.

In order to remove these lesions we performed a CT-
guided en block antegrade and retrograde resection
under arthroscopic control. These techniques allow min-
imal and generally complete bone resection owing to
precise and reliable localization. The identiWcation of the
nidus during the surgical procedure may be diYcult;
therefore, less invasive, percutaneous proceedings under
CT guidance have been developed. Moreover, CT-
guided percutaneous drilling of the guide wire may pres-
ent some problems, like infection of the surgical wound
and the necessity of performing the procedure in two
steps in a not-sterile condition of the radiology room.

However, complete resection of the nidus remains
decisive and in our cases the arthroscopic technique
was necessary to detect and remove all the remaining
bone tumour particles. Under arthroscopic control it is
even possible to work in a small room (a 10-mm tun-
nel) like we did in cases 1 and 2 and it is possible to
avoid destroying open approaches in order to reach
hidden lesions that are diYcult to reach by open sur-
gery. Using this procedure the hospital stay was
reduced to 1–3 days and the patients returned quicly to
the normal daily activities.

In conclusion, juxta- or intra-articular osteoid oste-
oma can simulate several other articular pathologies
with diVerent clinical presentations. Patients complain-
ing of a persistent joint pain that increases during the

night must be considered for more accurate examina-
tion and diagnosis in order to avoid unnecessary surgi-
cal procedures.
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