
Ten percent of all osteoid osteomas are located in the
spine ; they represent the most common cause of
painful scoliosis in adolescents. The recommended
treatment is surgical excision of the nidus. Nine
patients with osteoid osteoma of the spine underwent
surgical treatment between 1996 and 2002. Complete
nidus removal was performed in all patients and the
diagnosis was made by frozen sections intraoperati-
vely. The follow-up period was 27 months. Scoliosis
was present in five of the cases (55.5%). All deformi-
ties improved during the postoperative follow-up
period. All nine patients with the diagnosis of osteoid
osteoma who had operations had histological confir-
mation. All patients had immediate and complete
relief of pain after surgery. There were no complica-
tions and no local recurrences after a follow-up of
two years. In the authors’opinion, removal of the
nidus by open surgical technique remains a valid
method of treatment for osteoid osteoma of the spine.

INTRODUCTION

In 1953, Jaffe (8) defined osteoid osteoma as a
benign bone neoplasm characterised by the forma-
tion of a nidus of bone surrounded by fibrovascular
tissue and a dense sclerotic bone margin. Osteoid
osteomas are small, well confined, and generally
self-limited in growth potential. The basic micro-
scopic pattern in osteoid osteoma is a bone-forming
tumour containing numerous osteoblasts producing
osteoid and woven bone. Its size is the main distin-
guishing feature between it and an osteoblastoma
and varies between 1.5 and 2 cm (4, 7, 13, 23).

Osteoid osteomas are uncommon. They compri-
se approximately 3% of primary bone tumours and
11% of all primary benign bone tumours (22). Most

osteoid osteomas are found in the first three deca-
des of life. Classic symptoms are pain localised to
the lesion, increased pain with activity, pain at
night and pain responding to aspirin. Routine
roentgenograms are often diagnostic, but bone scan
or computed tomography commonly is required to
accurately localise the lesion. The recommended
treatment is surgical excision of the nidus (18, 22).
This is performed through an open procedure.

The spine is the location of 10% of all osteoid
osteomas (2, 9, 20). Scoliosis is reported in 70% of
the cases and it is the most common cause of pain-
ful scoliosis in adolescents (21). It is considered to
be secondary to muscle spasm and inflammatory
changes of the adjacent soft tissues on the side of
the lesion (10, 19). Osteoid osteomas tend to involve
the posterior component of the spine (23).

The purpose of this retrospective study was to
analyse the clinical findings, radiologic findings
and treatment results of the cases with osteoid oste-
oma of the spine treated by open surgery. 
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MATERIALS AND METHODS

Nine patients with osteoid osteoma of the spine under-
went surgical treatment in the Department of
Orthopaedic Surgery of Uludag University Faculty of
Medicine between 1996 and 2002. The ages of the
patients ranged between 7 and 35 years. Five patients
(55.5%) were male and four (44.5%) were female. We
reviewed the hospital notes, pre-operative and postopera-
tive images and the histological findings of all patients. 

Three (33.3%) tumors were in the thoracic spine
(Th9, Th11, Th11) ; six (66.6%) were in the lumbar
spine (one in L2, three in L3, two in L4). There was no
tumour involvement in the cervical spine and sacrum.
All tumours were located mainly in the posterior part of
the spine. Seven (77.7%) osteoid osteomas were located
in the pedicle and two (22.2%) were in the facet region.
Four (44.5%) tumors were on the right side, five (55.5%)
on the left. 

Typical pain was the chief complaint in all patients
accompanied by scoliosis, concave to the effected side,
in 5 (55.5%) patients also. Complete nidus excision was
performed in all patients and the diagnosis was control-
led by frozen sections intraoperatively. All patients
except one did not need a secondary operation and
except for this patient, no posterior instrumentation was
used for stabilisation during the operative procedure. All
patients were allowed to mobilise after the operation.

The follow-up period ranged from 4 to 66 months ; an
average of 27 months. The data of the cases are shown
in table I. 

RESULTS

The duration of pre-operative pain ranged
between one and 12 months (average 5 months).

There were no neurological manifestations in the
patients pre-operatively. Patients with lumbar
involvement also had buttock and leg pain due to
root irritation. All patients had open removal of the
lesion. In one case, a second operation was requi-
red due to incomplete removal of the nidus in the
first operation because of the extension of the
tumour beneath a nerve root. After the second ope-
ration, the patient was completely symptom-free.

On plain radiographs, most of the lesions were
osteosclerotic with or without identification of the
nidus. Computed tomography clearly showed the
characteristics of the lesions (fig 1). Scoliosis was
present in five of the cases (55.5%). The curves
were concave to the affected site and all deformi-
ties improved during the postoperative follow-up
period (fig 2 a, b). However, MRI studies were per-
formed in three patients previously, due to the pain
complaints. The lesions were not diagnosed. After
retrospective analysis of these MR images, the
lesions could indeed be identified (fig 3).

The diagnostic accuracy for osteoid osteoma is
excellent. In our series, there were no diagnostic
errors. All nine patients with the diagnosis of oste-
oid osteoma who had operations had histological
confirmation. Histologically, the tumour is charac-
terised by a rich fibrovascular stroma and abundant
prominent osteoblasts rimming interspersed spicu-
les of woven bone arranged in a chaotic fashion.

All patients had immediate and complete relief
of pain after surgery. There were no complications
and no local recurrences at a follow-up of two
years. The patients remained in hospital for a mean
duration of 4 days.
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Table I. — Data of the patients

Patient Age Sex Site Side Part Duration of Sx Preoperative Recurrence Postoperative Follow-up
(y) (months) deformity deformity (months)

1 7 F Th 9 Left Facet 3 + - Improved 14
2 35 M L 2 Left Pedicle 6 - - - 14
3 14 M L3 Right Pedicle 4 + - Improved 18
4 14 M Th 11 Right Pedicle 6 + - Improved 60
5 14 F L 3 Right Facet 1 + - Improved 31
6 22 F L 3 Right Pedicle 12 + - Improved 27
7 8 F L 4 Left Pedicle 7 - - - 66
8 16 M Th 11 Left Pedicle 6 - - - 8
9 18 M L4 Left Pedicle 4 - - - 4
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DISCUSSION

Osteoid osteoma is a benign tumour of the bony
tissue and involves the spine in 10% of the cases (2,

9, 20). The hallmark of osteoid osteoma histologi-
cally is the central nidus, which is primarily oste-
oid, surrounded by fibrous stroma. This renders the
nidus radiolucent on radiographs and translates

into low attenuation on computed tomography, the
diagnostic modality of choice. The nidus is in turn
surrounded by sclerosis.

The patients’ main symptom was leg and/or back
pain depending on the anatomic localisation of the
nidus. Different theories have been proposed as the
cause of pain (9, 13, 15). The pain has been shown to
abate if one waits long enough (4-8 years) as the
osteoid tissue of the nidus matures into bone tis-
sue (2). 

In the literature, the incidence of scoliosis in
patients with osteoid osteoma or osteoblastoma has
been reported as between 25% and 70% (14, 18). It
was demonstrated that asymmetrically located lesi-
ons in the thoracic or lumbar spine are associated
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Fig. 1. — CT scan of Case 4 showing the nidus in the right
pedicle.

Fig. 3. — MR image of Case 2 showing the nidus surrounded
by oedema and reactive sclerotic bone ; the nidus had not been
identified initially.

Fig. 2. — a. Anteroposterior radiogragh of the spine in Case 4
showing scoliosis. 
b. Anteroposterior radiograph of the same patient showing
improvement of the deformity at the follow-up of 4.5 years.
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with the greatest risk of developing scoliosis (21).
The question then arises as to why all patients with
lesions in the spine do not have spinal deformity.
As it was mentioned earlier, scoliosis is due to
muscle spasm secondary to an inflammatory reac-
tion around the tumour. In a study of osteoid oste-
oma of the spine, only 63% of the cases were asso-
ciated with surrounding inflammatory changes (1).
It is clear, therefore, that not all lesions produce an
inflammatory response in adjacent soft tissues, and
such lesions located in the spine would not be
expected to produce a scoliosis (1). Kyphosis also
may be produced by destructive lesions that cause
wedge collapse of the vertebral body. Conversely,
hyperlordosis has been described as a consequence
of symmetric posterior muscle spasm (2). In the
current study, 5 of 8 patients (62.5%) were diagno-
sed with scoliosis. The osteoid osteomas were loca-
ted in the concave side of the apex. It has been
reported that most patients with short duration of
symptoms (< 15 months) had improvement of the
scoliosis after removal of the nidus ; however, in
the patients with long duration of the symptoms
(> 15 months), scoliosis becomes structural and
may not improve after surgery (18, 19). In our study,
the patients with back pain who had evidence of
scoliosis improved during the postoperative follow-
up period.

Because there are no specific MRI features, MRI
is not a routine investigation modality in osteoid
osteoma. On MRI, one is made aware of a local
inflammatory process with oedema in the bone
marrow and adjacent soft tissues (3). The nidus is
rarely appreciated in the middle of the oedema and
reactive sclerotic bone. Extensive soft tissue and
bone marrow oedema observed on MRI of the
spine, in a patient presenting with back pain,
should be further evaluated with a bone scan or
computed tomography in order to identify osteoid
osteoma as the potential aetiology of the pain. The
tumour generally appears as a hot spot on scinti-
graphy. Computerised tomography is the method of
choice for the definite identification and localisa-
tion of the nidus and for optimal assessment of the
tumour matrix. MRI may have a value only to
assess the effect of the lesion on the spinal canal
and spinal cord (1).

In the differential diagnosis, aneurysmal bone
cyst and giant cell tumour should be considered.
Although aneurysmal bone cysts typically involve
the posterior elements and giant cell tumours usu-
ally involve the body of the vertebrae alone, these
tumours are usually lytic findings on plain radio-
graphs. Osteoid osteoma shows reactive bone scle-
rosis around the nidus (17). Because osteoid osteo-
ma is difficult to detect radiologically, in patients
with persistent back pain or with painful scoliosis,
a bone scan or computed tomography should be
obtained to rule out the presence of these
lesions (6).

The recommended treatment for an osteoid oste-
oma causing disabling pain and/or deformity is
complete removal of the nidus (2, 18, 20). However,
the difficulty of identifying the lesion, the possibi-
lity of incomplete removal and creating instability
due to extensive resection and the risk of neurolo-
gical injury are potential problems during surgery.
If the removal of the nidus is not complete, pain
persists and an additional operation is necessary to
complete removal of the nidus. A case of incom-
plete removal was encountered due to the extension
of the nidus underneath the nerve root. A second
operation was performed and the nidus was
removed completely under magnification. Posterior
instrumentation and fusion was performed due to
instability.

In recent years, some authors advocated several
different techniques of percutaneous removal of the
nidus in osteoid osteoma (6, 11, 16, 25). The examp-
les of these methods are high-frequency radio-wave
ablation, thermo-coagulation and laser coagulation
techniques. Percutaneous methods have some
obvious advantages such as reduced cost and shor-
ter stay in hospital. They appear to be particularly
suited to deep sites, such as in the neck of the femur
and in the pelvis. However, these methods are not
indicated in most osteoid osteomas of the spine and
of the small bones. They, especially laser or ther-
mo-coagulation, should not be used when the
lesion is close to a neurovascular bundle (5, 25). The
primary cure rates of percutaneous methods have
been reported between 40% and 83% (5). With open
surgery, these rates are close to 100% in most
series (5, 12). 
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CONCLUSION

In the presence of painful scoliosis in adoles-
cents, osteoid osteoma of the spine should be kept
in mind for the differential diagnosis. Careful pre-
operative planning with advanced imaging techni-
ques is mandatory for complete surgical removal of
the nidus. However, one should carefully explore
the area under magnification during the surgery,
especially if the nidus is close to neurological
structures, to ensure complete removal of the nidus.
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