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Abstract – Osteoid osteoma (OO) is a benign osteoblastic tumor occurring frequently during
growth. Treatment is based on mininvasive techniques such as radiofrequency ablation, microwave
ablation or cryoablation, nowadays preferred to surgical or arthroscopic excision. The disease may
recur, mainly owing to incomplete tumor excision or ablation.
A girl aged 6 years presented with non-specific left anterior leg pain that had persisted for two
weeks. OO of the left tibia at the level of mid-diaphysis was diagnosed, and surgical excision and
curettage were performed. After five years the patient started complaining of pain at the proximal left tibia, with clinical characteristics similar to the earlier instance. Radiological findings were
compatible with a new-onset OO. The patient underwent surgical excision of the tumor followed
by bone grafting, resuming full daily activities after 18 months.
We report an unusual case of double localization of pediatric osteoid osteoma of the tibia at
five years interval. Further studies may establish a systemic etiology and associated morbidities.
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INTRODUCTION
Osteoid osteoma (OO) is a benign osteoblastic tumor frequently occurring during the growth years,
and represents 10-12% of all benign bone tumors1,2.
Its clinical presentation consists of localized nocturnal pain that disturbs rest and requires antiinflammatory drugs, symptom intensity increasing
in young adults3,4. The lesion can be localized at
diaphysis, metaphysis, epiphysis or in periarticular
surfaces2,3 with subperiosteal region, cancellous or
cortical bone frequently involved. Hip, elbow and
ankle are the most often affected joints5.
Digital radiology and CT scan are important in
its diagnosis, with typical findings being intracortical
nidus with a variable amount of calcification, cortical
thickening, sclerosis, and bone marrow edema. Diagnosis is based on clinical and radiological findings, and
a biopsy should always be done when feasible.

In the past, treatment usually consisted in surgical or arthroscopic excision6,7; nowadays, mininvasive techniques such as radiofrequency ablation,
microwave ablation or cryoablation8 are largely diffused.
Recurrences are described after both treatment
options, owing to incomplete tumor removal9 although recurrence many years later is very uncommon10. Multiple nidi may be present close to each
other in a single bone or in adjacent bones, or may
be present in separate bones in multicentric lesions.
The latter is rarer and is usually called metachronous osteoid osteoma.
Here we present the case of a 6-year-old female
with an atypical manifestation of OO. The tumor
was characterized by a double localization with onset of the second lesion 5 years after the first one.
The tumors were located in different regions of the
tibia, namely mid-shaft and proximal metaphysis.
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We report on the atypical and unique presentation
of a double, metachronous OO, and describe our
treatment strategy.

CASE REPORT
A girl aged 6 years presented with non-specific anterior left leg pain that had persisted for two weeks
and gradually increased in intensity. She underwent
intensive physiotherapy for 4 weeks, with no improvement in pain or leg function. Resting pain at
night worsened, and was resistant to non-steroidal
anti-inflammatory drugs (NSAIDs).
Physical examination showed a limp and swelling of the anterior aspect of the left leg. Palpation
of the anterior leg found marked tenderness. Neurovascular examination was negative, and blood
results were normal. A radiographic evaluation of
the affected leg was performed and compared with
the contralateral side. An area of sclerotic bone surrounding a radiolucent area was identified at the
level of the mid-diaphysis of the left tibia (Figure
1). A computed tomography (CT) scan evidenced a
Fig. 2. CT scan of tibial mid-shaft osteoid osteoma.

Fig. 1. Area of sclerotic bone surrounding a radiolucent
area at the level of the mid-diaphysis of the left tibia by
digital radiology.
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nidus with a sclerotic rim localized in the mid-tibial
region (Figure 2). Imaging was compatible with OO,
and surgical excision and curettage were performed.
Biopsy specimens revealed a focus of benign osteoblastic lesion characterized by a well-demarcated
core (nidus) with a surrounding zone of reactive
bone formation, confirming the diagnosis of OO.
After surgery, partial weight-bearing was allowed
at 24 h after the operation, and full weight-bearing
was permitted at 2 weeks. Complete restoration of
full articular functions was reported.
Six months later, the patient re-presented for a
left undisplaced distal tibial fracture, corresponding
to the surgical site (Figure 3). There was no fever or
any other signs of infection. A short-leg cast immobilization was applied and maintained for 5 weeks,
with early union and functional restoration. Three
months after cast removal the patient was pain-free
and had resumed full daily and sports activities.
Five years from the first appearance, the girl, now
aged 11 years, reported new left leg pain with similar
frequency and characteristics, but a different location (proximal left leg). No positive history of trauma
could be identified. The symptoms, which worsened during the night, were relieved by treatment
with NSAIDs. The CT scan showed the presence of
a nidus cavity of 4-5 mm surrounded by a distinctive zone of reactive bone at the level of the proximal
left tibia (Figure 4). These findings pointed to a new
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Fig. 5. MRI of osteoid osteoma of left tibia.

Fig. 3. Left undisplaced distal tibial fracture, corresponding
to the surgical site by digital radiology.

OO. Magnetic resonance imaging (MRI) and bone
scintigraphy were compatible with OO (Figures 5,
6). Importantly, radiographic images recorded at the
time the first lesion was discovered were normal at
the level of the proximal tibia (Figure 1).

Fig. 4. Distinctive zone of reactive bone at the level of the
proximal left tibia by CT scan.

The patient underwent a new surgical treatment,
consisting of surgical excision of the tumor and
bone grafting. Biopsy confirmed the diagnosis of
OO, and excluded malignancy or infection. Weight
bearing was allowed 2 weeks after surgical procedure. Eighteen months after surgical treatment of
the second lesion, the patient was pain-free and resumed full daily and sports activities.

DISCUSSION
Osteoid osteoma is a benign tumor, common in
young patients. Predilected localization is in the
shaft of a long bone near the metaphyseal junction,
especially in the lower limb11,12. In our patient the
localizations of OO were extra-articular.

Fig. 6. Bone scintigraphy of left tibia.
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Typical clinical features are nocturnal pain that
prevents rest, and increasing recourse to analgesic
drugs. Intra-articular presentation may be associated
with muscle atrophy, tenderness and swelling, if diagnosis is delayed13. Conventional radiographs are the
first diagnostic assessment, and show the nidus as a
small lytic spot surrounded by a radiolucent ring14. If
typical and radiological features are not present, a CT
scan can be useful to make an accurate early diagnosis15 as observed in our patient. MRI is not as accurate
as a CT scan for defining the extent of the nidus14,16. It
is important for differential diagnosis, because OO can
have symptoms similar to chronic ankle instability, anterior impingement, stress fracture, osteomyelitis, osteonecrosis and monoarticular arthritis17.
In past years, OO was conservatively treated, because it was believed that symptoms could spontaneously resolve after more than ten years, based on
radiological findings18. Although the tumor has been
considered self-limiting, in young children surgical
treatment is indicated to prevent growth disturbance, premature arthritis, and muscle atrophy12.
In our patient, who came to our observation after
physical therapy had failed, and with pain resistant
to analgesic drugs, surgical treatment was chosen.
Different options were available. Surgical excision
has been considered as the gold-standard treatment
for OO, with good results in 88-100% of cases19,20. Arthroscopic excision is considered, being less invasive
than arthrotomy, providing good visualization of lesions and shortening post-operative rehabilitation times.
However, it carries the risk of damaging articular surface and of intra-articular dissemination of a potential
malignancies or infections in case of doubtful diagnoses3-7. Nowadays, mini-invasive techniques such as
radio-frequency ablation, microwave ablation or cryoablation, all performed under CT scan guidance, have
largely taken the place of standard, en-bloc excision of
the tumor having shown equivalent safety and efficacy
but significantly shorter hospital stay. In particular, radio-frequency ablation offers an alternative to conventional surgical excision, with less risk than open surgery,
and reported success rates of over 90%8,21,22.
In the patient described here, traditional surgery was chosen, to remove the tumor completely
as alternative mini-invasive techniques were not
available at the time of the surgical procedures. Following the first surgical procedure, partial weight
bearing was allowed 24 hours after surgery. Partial
weight bearing was allowed 2 weeks after the second surgery, as surgical excision of the tumor was
more extensive, requiring bone grafting.
Recurrence of OO is a possible complication,
usually owing to an insufficient excision or ablation
of the tumor23. However, in our patient, the second
OO appeared 5 years after the first one, in another
region of the same tibia bone. The term recurrence,
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defined as a new lesion formed at the site of the
completely excised tumor, may therefore be inappropriate here12. It is known that patients undergoing
piecemeal resection with intra-lesional margins are
at higher risk of local recurrence than patients treated by local excision, which offers a better chance of
complete excision of the nidus.
A similar case was reported by Allagui et al10 in
a 26-year-old woman, who presented a rare double
localization of an OO of the ankle, the first focus
in the tibial metaphysis and the second located in
the neck of the homolateral talus, at the same time.
Another case was reported by Niamane et al24. The
authors report a case of OO located simultaneously
at the right capitate and at the proximal part of the
right third metacarpus. One year after the surgical
excision of the tumor at the right capitate, a second
intervention was needed for local recurrence. However, a third OO was discovered 16 months later at
the proximal part of the right third metacarpal bone,
requiring surgical treatment. The particularity of our
case is that the two lesions occurred 5 years apart at
two distinct sites of the same bone. The second interesting finding is that both localizations occurred
when the patient was still skeletally immature24. To
the best of our knowledge, such a case has never been
reported in the English-language literature. On the
other hand, several cases of OO with double nidus in
children have been reported. Matera et al25 reported
on a 10-year-old female with spontaneous pain in her
right hip and leg for a 6-month period. Clinical examination and imaging studies confirmed a diagnosis
of OO with a double nidus at the level of the femur.
The lesion was treated by CT-guided thermo-ablation with radio frequency under general anaesthesia.
Similarly, Myiazaki et al26 reported on a young adult
boy with OO in the left tibia, containing double nidi.
Plain radiography and CT showed two adjacent nidi
surrounded by bony sclerosis within the distal left
tibia. The tumor was successfully treated using two
separate CT fluoroscopy-guided percutaneous radiofrequency ablations during a single session. Allieu et
al27 made the definitive diagnosis of double OO one
year later, owing to the persistence of pain.
The case reported here is an unusual instance of
double localization of pediatric osteoid osteoma of
the ankle, reported five years apart. In a patient with
a history of a previous OO, presenting with deep,
continuous pain in a different site, increasing during
the night and relieved by oral NSAIDs, an accurate
evaluation of radiographic findings is thus recommended, because OO is a possible differential diagnosis. Further studies to establish systemic etiology
and associated morbidities will be needed.
The patients and their families were informed
that data from the case would be submitted for publication, and gave their consent.
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