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Objective – To report a rare case of a lumbar spinal osteoblastoma 
involving only the vertebral body. Case report – A 10-year-old boy 
presented with low back and leg pain, difficulty walking, limping with 
his right leg, discreet scoliosis on the left side, and lumbar paraspinal 
muscle spasms. The Lasegue sign for both sides was positive at around 
45 degrees. Babinski’s sign and sensory changes were not noted. The 
boy was evaluated by X-ray, computed tomography (CT) and magnet-
ic resonance imaging (MRI) of the lumbosacral spine. CT and MRI 
scans revealed an expansile lesion that involved the posterior part of 
the L4 vertebral body, sparing the posterior osseus elements of the L4 
vertebra. The lesion extended into the spinal canal, with compression 
of the thecal sac and the left L5 nerve root. MR images showed osseus 
edema of the remainder of the L4 vertebral body, enhanced homo-
geneously. Peritumoral edema extended into the epidural soft-tissue. 
Total removal of the tumor was performed. The histopathological  
finding was an aggressive osteoblastoma. Conclusion – Spinal osteo-
blastomas are extremely rarely situated in the vertebral body alone. CT 
and MRI are very important methods for delineation of the location, 
osseous involvement, peritumoral edema and spread of the tumor in 
the epidural space, with the possible compression by the tumor of the 
neural elements of the vertebral canal. Total removal of the osteoblas-
toma is very important because some osteoblastomas may be aggres-
sive, with a tendency to local recurrence and sometimes metastasis. 

Introduction
Osteoblastomas are uncommon and benign 
osteoid-producing primary bone tumors, ac-
counting for approximately 1% of all bone 
tumors, which frequently affect the long 
bones and the spine (1). Spinal osteoblastoma 
account for 30 to 40% of all osteoblastomas 
that occur in the second to third decades of 
life, and are slightly more frequent in males 
(2). Histologically, osteoblastomas show in-
terconnecting trabecular bone and fibrovas-
cular stroma larger than 2 cm. Some authors 
believe that osteoblastomas and osteoid os-

teomas belong to the same family of osteo-
blastic bone tumors, because they are clini-
cally and histologically similar (3). In most 
of the literature they are described as distinct 
clinical entities. Spinal osteoblastomas usu-
ally arise within the posterior elements of 
the spine, while vertebral body involvement 
rarely occurs, especially alone (4). As osteo-
blastomas are locally aggressive tumors that 
can transform into osteosarcomas, they need 
to be well imaged by computed tomogra-
phy (CT) and magnetic resonance imaging 
(MRI) for complete surgical removal. Also, 
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MRI is able to determine intraosseous and 
soft tissue extension accurately, and distin-
guish the tumor from peritumoral edema in 
the bone and soft tissue (5). 

We report a case of a lumbar spinal osteo-
blastoma in a child, situated only in the ver-
tebral body, with rich CT and MRI findings.

Case report

A 10-year-old boy was admitted to our hos-
pital with low back and leg pain over the pre-
vious month. The pain appeared a few days 
after falling from a chair, and was stronger 
after prolonged sitting or walking. The inten-
sity of the pain increased over time. Walk-
ing was difficult. On examination, the boy 
limped discretely on his right leg. His right 
shoulder was slightly lowered, discreet scolio-
sis on the left and lumbar paraspinal muscle 
spasms were persistent. Lumbar spine move-
ments were restricted. The Lasegue sign for 
both sides was positive, at around 45 degrees. 
Babinski’s sign and sensory changes were not 

noted. Plain x-ray of the lumbosacral spine 
did not show any pathological findings. CT 
scans of the lumbosacral spine revealed an 
oval expansile lytic lesion that involved the 
posterior part of the L4 vertebral body. The 
adjacent bone of the vertebral body appeared 
to be sclerotic (Fig. 1). No visible fracture 

Fig. 1 The bone and soft window images from the 
axial CT scans (Fig. a, b) with sagittal reconstruc-
tion (Fig. c), showing the expansile lytic lesion that 
involves the posterior part of the L4 vertebral body 
(white arrows) within the surrounding sclerotic reac-
tive bone (black arrow).

Fig. 2 The sagittal T1W/T2W (Fig. a, b) and axial T2W images (Fig. c) showing an expansile hypointense 
lesion in the posterior part of the L4 vertebral body extended into the spinal canal with compression of thecal 
sac and the left L5 nerve root (white arrows). Intense edema (“flare phenomenon”) exists on the bone marrow of 
the rest of the L4 vertebral body (stars). The hypointense tumor is clearly distinguishable from the hyperintense 
edema on the T2W images (Fig. b, c).
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lines were noted. MRI of the lumbar spine, 
on T1 and T2-weighted images, demon-
strated a hypointense lesion, with a diameter 
of 15 × 24 ×17mm (AP-LL-KK), and strong 
contrast enhancement, situated in the pos-
terior part of the L4 vertebral body (Fig. 2, 
3). The lesion extended into the spinal canal 
with compression of thecal sac and the left 
L5 nerve root (Fig. 2c, 3). The pedicle and 
lamina on both sides were spared (Fig. 1, 2c). 
Also, MR images showed osseous edema of 
the remainder of the L4 vertebral body, en-
hanced homogeneously, in the same way or 
even more than the tumor itself. Peritumoral 
edema extended into the epidural soft-tissue 
cranio-caudal and into the posterior part of 
the L3 vertebral body (Fig. 3).

Surgery was performed and the tumor 
was totally removed. The pathology report 
revealed the possibly aggressive osteoblast 
characteristics of the tumor (Fig. 4) and the 
diagnosis was aggressive osteoblastoma. Con-
trol MRI 6 months, one year and two years 

Fig. 4 Histopathology (hematoxylin - eosin staining 
× 10 and × 40). Parts of the tumor with loose to 
moderate cellular fibroblastic stroma, with a promi-
nent vasculature and lacelike, focally irregular de-
posits of osteoid. Prominent rimming osteoblasts and 
multinucleated osteoclast-like giant cells are present 
(Fig. 4a). Most osteoblasts have characteristic epi-
theloid osteoblasts with abundant eosinophilic cyto-
plasm and an eccentric large, oval or round nucleus, 
with a prominent nucleolus (Fig. 4b). The mitotic 
rate is low, atypical mitosis is not seen and there 
are mild to moderate proliferation activities – with 
about 10% Ki67 positive nuclei.

Fig. 3 The sagittal contrast-enhanced T1-weighted 
images showing the highly vascular tumor in the pos-
terior part of the L4 vertebral body extended into the 
spinal canal with compression of thecal sac (white 
arrows). Intense enhancement of the edematous bone 
marrow of the rest of the vertebral body (stars) ex-
tending into the epidural soft-tissue and posterior 
part of the L3 vertebral body, round the basiverte-
bral vein (black arrow). It is difficult to distinguish 
the tumor from the edema in the bone marrow.
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after surgery did not show any residual mass 
or recidive of the tumor. Annual MRI scans 
are recommended for the next few years to 
screen possible tumor recurrence.

Discussion 

Osteoid osteomas and osteoblastomas are 
benign bone-forming tumors, which are his-
tologically similar. According to the World 
Health Organization’s definition, tumors ≤1 
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cm in diameter are classified as osteoid os-
teoma, and those ≥2 cm, as osteoblastoma. 
For tumors between 1 cm and 2 cm, other 
criteria, such as the bone involved, the site, 
the presence of a nidus, and the presence of 
peripheral sclerosis, are used for diagnosis. 
The osteoid osteomas are mostly localized in 
the extremities, whereas the osteoblastoma 
cases involve the vertebral column and sa-
crum. The size of the nidus varies between 
0.2 and 1.5 cm in osteoid osteoma cases, and 
the tumor size range is 1.3 to10 cm in os-
teoblastomas (6). In osteoblastomas there is 
no nidus, characteristic of osteoid osteoma. 
Some osteoblastomas can be aggressive, with 
a tendency to local recurrence and sometimes 
metastasis (7). Osteoblastomas have the pos-
sibility of malignant transformation to osteo-
sarcoma, but malignant transformation has 
only been reported in rare cases (8 to11). All 
reported cases of malignantly transformed 
osteoblastomas have shown conversion to 
osteosarcomas only in recurrent tumors. In 
the Mayo Clinic files, only one case of ma-
lignant transformation out of 108 cases of 
osteoblastoma has been recorded. The diag-
nosis of “malignancy” in an osteoblastoma is 
particularly difficult because of the aggressive 
behavior of some osteoblastomas (11). Os-
teoblastomas commonly affect the vertebral 
column. The cervical spine is the first and the 
lumbar spine is the second most commonly 
affected area. Most of these lesions arise with-
in the posterior elements of the spine (55%) 
with extension into the vertebral body (42%) 
(4). Vertebral body involvement rarely oc-
curs alone (3%) but the vertebral body may 
be involved via tumor extension through the 
pedicle (4, 12, 13, 14). The vertebral body 
may be more commonly affected in the cer-
vical spine (13). Frequently, osteoblastomas 
extend into the epidural space surrounding 
the nerve roots and the cord, leading to ra-
diculopathy or cord compression (15).

On CT, osteoblastomas usually show a 
lesion larger than 1.5 cm in diameter, with 

a well-defined margin, central calcification 
of the matrix and cortical expansion, with 
demarcation by a thin bone shell (Fig. 1). 
On MRI, osteoblastomas are typically hypo- 
to isointense on T1-weighted images, and 
isointense to hypointense on T2-weighted 
images, with areas of decreased intensity. 
The calcified portions of the tumor give rise 
to low T1 and T2 signals, and the uncalci-
fied portion displays a moderately high T2 
signal, with characteristic inhomogeneous 
contrast enhancement (Fig. 2, 3). The lesion 
may be associated with characteristic peri-
tumoral edema in the bone and soft-tissues. 
This peritumoral edema, known as the “flare 
phenomenon”, is a widespread inflamma-
tory response surrounding an osteoblastoma, 
that leads to diffuse, reactive, inflammatory 
infiltration. The edema in the bone marrow 
enhances homogeneously, more than the tu-
mor itself (4) (Fig. 3). In the present case, 
the lumbar osteoblastoma was situated only 
in the vertebral body, without involvement 
of the posterior elements of the spine (Fig. 
1, 2c). Invasion into the epidural space, with 
compression on the left L5 root, was also 
present (Fig. 2c, 3). Classical CT and MRI 
findings were present with a strongly empha-
sized “flare phenomenon” (Fig. 1, 2, 3). 

Clinically, osteoblastomas are differenti-
ated from osteoid osteomas by dull, localized 
pain that does not respond to salicylates, as-
sociated neurologic symptoms and scoliosis, 
which is less frequent and generally on the 
opposite side to the tumor. Neurological 
symptoms in osteoblastomas are more fre-
quent than in osteoid osteomas, due to epi-
dural invasion by the tumor and compression 
on the nerve roots and spinal cord (2, 4, 16, 
17). The treatment of choice for osteoblas-
toma is complete surgical resection. Radio-
therapy and chemotherapy, either alone or to-
gether, may be useful in selected patients with 
recurrent, aggressive tumors, or in patients 
with a surgically unresectable disease (18).
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Conclusion 

Spinal osteoblastomas are a rare tumor which 
may be aggressive, with a tendency to local 
recurrence and sometimes metastasis. The 
tumors usually arise within the posterior el-
ements of the spine. Isolated vertebral body 
involvement, as in the present case, occurs 
extremely rarely. CT and MRI are very im-
portant methods for delineating the location 
and osseous involvement of the mass, peri-
tumoral edema and the spread of the tumor 
to the epidural space, with possible compres-
sion on the neural elements of the vertebral 
canal. It is necessary to know all these facts 
for good preoperative planning for complete 
removal of the tumor. Since the recurrence 
rate of the tumor is relatively high, annual 
MRI scans are recommended for a few years 
after removal of the tumor.
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