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Pedicle Lesion in the Toddler: A Radiologic Review

Radiology Corner
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CASE PRESENTATION

E.H. is a 5 year-old girl who present-
ed to an academic multidisciplinary spine 
center with a chief complaint of abdomi-
nal and back pain for one year.  The pa-
tients’ pain, which progressed from inter-
mittent to constant, was located on the 
right side of the peri-umbilical and tho-
racolumbar areas. She reported incom-
plete relief with ibuprofen and codeine.  
She also reported generalized malaise,  
constipation, and insomnia due to night 
pain.  There was no weight loss or fever 
reported.  The patients’ musculoskeletal 
and abdominal exam was normal except 
for midline lower thoracic pain to palpa-
tion.  She underwent a complete gastro-
intestinal and genito-urinary evaluation 
including computed tomography (CT) 
of the abdomen and pelvis, renal ultra-
sound, and urinalysis none of which dem-
onstrated significant pathology.  In ad-
dition, complete hematology was within 
normal limits with the exception of an el-
evated erythrocyte sedimentation rate of 
40.  Plain films, bone scan, CT with sagit-
tal and coronal reformations and magnet-
ic resonance imaging (MRI) of the tho-
racic spine were ordered.

DISCUSSION

Plain films of the thoracic spine 
demonstrated an osteosclerotic lesion of 

the left T10 pedicle (Fig 1).  The remain-
der of the plain films were normal.  Bone 
Scan with Single-Photon Computed To-
mography (SPECT) imaging demonstrat-
ed a focal abnormality of the T10 verte-
bral pedicle.  Thoracic spine CT with sag-
ittal and coronal reformations demon-
strated an expansile, lytic lesion of the 
T10 pedicle measuring 0.9 x 0.9 cm with 
destruction of the cortex medially and as-
sociated sclerosis of the vertebral body 
(Fig 2A-C).  There was calcification pres-
ent within the lesion.  No neural compres-
sion was identified.  MRI of the thoracic 
spine with and without Gadolinium dem-
onstrated a 1.2 x 0.8 x 0.7cm lesion of the 
left side of the T10 pedicle and postero-
lateral body with edema in the adjacent 
posterior elements including the lamina 
and superior articular process (Fig  3A-F).  
There is also enhancement through this 
region and into the adjacent paraspinal 
tissues.  There was no compromise of the 
spinal canal with normal signal within the 
spinal cord.  The lesion was low to inter-
mediate signal on T1 and heterogeneous 
to slightly increased signal on T2.  Poten-
tial etiologies included osteoblastoma, os-
teoid osteomas, giant cell tumor, aneurys-
mal bone cyst, metastasis (most common-
ly from Ewing’s sarcoma) and eosinophil-

Fig 1. Plain film of  thoracic spine 
demonstrating osteosclerotic lesion of  
the left T10 pedicle

Fig 2. Thoracic CT scan demonstrating an expansile, lytic lesion of  the 
           T10 pedicle with destruction of  the cortex medially.

ic granuloma.
Common modalities used in imag-

ing spinal tumors include plain radiog-
raphy, CT, MRI, and nuclear scintigrapy/
bone scan with SPECT.  Plain radiography 
is a readily available low cost survey of spi-
nal bone.  The problem remains a lack of 
sensitivity for early lesions and lack of vi-
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sualization of intraspinal lesions.   CT is 
helpful in determining the lytic or blastic 
nature of a lesion and soft tissue calcifi-
cation.  It has limited sensitivity for mar-
row replacement processes and intradural 
processes.  Scintigraphy is helpful in eval-
uating the entire skeletal system for met-
astatic spread and possibly finding an al-
ternative site for biopsy than the spine, 
however, it is limited in anatomical detail.  
Scintigraphy also has difficulty in disease 
processes without bone repair such as in 
multiple myeloma.  MRI is the imaging 
modality that is ideally suited for marrow 
replacement and intradural tumors.  It is 
also helpful in ruling out other disorders 
such as hemangioma or infection.

Osteoblastoma is a rare, benign pri-
mary tumor of bone accounting for ap-
proximately 1% of all primary bone tu-
mors and 3% of all benign bone tumors 
(1).  Although they are described in al-
most every bone, 7 to 25 % of all osteo-
blastomas are located in the lumbar spine, 
66% in the neural arch, 24% in the pos-
terior elements and only 3% in the verte-
bral body (2,3).  Pain and local tenderness 
may appear before the lesion becomes evi-

dent on plain films.  The usual delay to di-
agnosis varies between 9 and 12 months 
(1,2).  Osteoblastomas are composed of 
an abundantly vascular connective-tissue 
stroma with active production of osteoid 
and primitive woven bone.  A central lu-
cency with a variable zone of peripher-
al sclerosis is the typical pattern; osteol-
ysis and mass effect are frequently pres-
ent (2,4).  A soft-tissue epidural extension 
with well-defined margins and a lucent or 
ossified center or a dense sclerotic reac-
tion can accompany the lesion (4).  Dif-
fuse, reactive edema and nonspecific in-
flammatory infiltrate in the paraspinous  
soft tissue has been described (5).  Peri-
osteal origin is rare, but cortical destruc-
tion, which may result in neural compres-
sion, is reported in more than 50% of the 
cases (2).  Plain films and CT show the ex-
pansile lytic or osteosclerotic lesion with 
thinned surrounding cortex.  A tumor 
confined to a vertebral body is quite un-
usual as there is usually posterior element 
involvement (3).  Descriptions of osteo-
blastoma on MRI can be variable.  Bissel 
et al (6) described a sacral osteoblastoma 
which had a homogenously isointense sig-

nal on T1-weighted images.  Syklawer et 
al (7) reported on cases of osteoblastoma 
with intermediate signal intensity of T1-
weighted images and progressively de-
creasing signal with T2-weighting.  Kroon 
et al (8) reported cases of osteoblastoma 
demonstrating low and intermediate sig-
nal intensity on T1-weighted images and 
predominantly high signal intensity on 
T2-weighted images.

Osteoid osteomas account for 6% of 
benign spine tumors (9).  Only 10% of 
these tumors occur within the axial skele-
ton (10).  They are often diagnosed in the 
second decade of life.  There is a male pre-
dilection and patients present with pan 
that is worse at night and relieved by salic-
ylates and non-steroidal anti-inflamma-
tory agents.  Osteoid osteomas are found 
within the posterior elements of the lum-
bar spine (59% of cases) and cervical spine 
(27% of cases) (10).  Imaging studies are 
directed at demonstrating a small nidus 
which consists of fibrovascular stroma 
surrounded by sclerotic osseous reaction.  
Plain radiographs show a round radiolu-
cent nidus that is surrounded by sclerotic 
bone.  A scoliotic spine is frequently ob-

Fig 3. MRI of  thoracic spine with and without demonstrating lesion of  the T10 pedicle with edema in the adjacent 
posterial elements
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served.  CT confirms the presence of a hy-
podense 1.5 to 2 cm nidus that may con-
tain central calcification.  CT is probably 
the optimal modality for evaluating these 
lesions (10).  Skeletal scintigraphy is also 
useful in detecting these lesions as they 
demonstrate focal increased radiotracer 
uptake.  The MR imaging findings are less 
consistent, but the nidus tends to be hypo 
to isointense on T1-weighted images and 
iso- to hyperintense on T2-weighted im-
ages (10).  Edema in the adjacent marrow 
will be hypointense on T1-weighted imag-
es and hyperintense on T2-weighted im-
ages, while the sclerosis is hypointense on 
these sequences.  Both osteoblastoma and 
osteoid osteoma present similarly radio-
logically and are high in the differential of 
this patient.  Therefore, as with this case, 
histology is generally required to make a 
definitive diagnosis.

Giant-cell tumors account for up 
to 7% of primary bone tumors 0f which 
only 7% have spinal involvement.  It is 
more common in females in their twen-
ties to forties (11).  It involves the sacrum 
or vertebral body to a greater extent than 
the posterior elements.  Plain films and 
CT show an expansile, lytic lesion which 
is capable of crossing the disc space.  Bone 
scan has a photopenic center surrounded 
by increased tracer uptake. There may be 
hemorrhagic or necrotic changes within 
the lesion visible on CT.  The lesion is best 
imaged with MRI, which shows a hypo- 
to isointense lesion on T1 and T2 imag-
ing.  MRI also demonstrates the soft tissue 
component, which is a multi-compart-
mented heterogeneous mass.  This patient 
did not have significant soft tissue expan-
sion and it would be an unusual tumor 
within this age group.

Aneurysmal bone cysts occur before 
20 years of age but usually after 5 years of 
age.  They occur more commonly in fe-
males and within the thoracic spine but 
can affect long tubular bones.  They are 
also felt by some to be a result of prior 
trauma (10).   In other cases a pre-exist-
ing lesion may progress to the appearance 
of an aneurysmal bone cyst (12).  The 
most common lesion to produce this ap-
pearance late in its course would be a gi-
ant cell tumor, which is described later in 
this review. Symptomatology usually cor-
responds to spinal cord or nerve root en-
croachment.  The posterior elements are 
most frequently affected but it can effect 
the vertebral body or adjacent vertebrae.  
Plain films show an expansile lytic lesion 

with thinning cortical margins.  CT scans 
also show a lytic lesion but also fluid lev-
els or lobulated masses in some of the cas-
es due to hemorrhage.  MRI is helpful in 
identifying the cystic nature of these le-
sions with increased signal on both T1 
and T2-weighted imaging reflecting sub-
acute hemorrhage (13).  This patient had 
an expansile lytic lesion on plain film and 
CT this was strongly considered in our 
initial differential diagnosis.   The MRI of 
our patient, however, was without a pri-
mary vascular or lobulated lesion making 
aneurysmal bone cyst a much less likely 
diagnosis.

Ewings sarcoma is the most common 
malignant tumor of the spine in children 
excluding the lymphoproliferative tumors 
(9).  Spinal involvement usually occurs 
due to metastatic spread.   Primary spi-
nal Ewing’s sarcoma is quite uncommon 
accounting for only 3.5% of those with 
Ewing’s (14).  Constitutional symptoms 
of weight loss, fatigue, and fever are com-
mon.  The vertebral body is usually in-
volved with plain film and CT scan having 
a variable presentation with lytic, sclerot-
ic, or mixed patterns visible with promi-
nent soft tissue mass.  The destructive le-
sion contains dense mineralized matrix. 
On MRI this mineralization is hypoin-
tense on all sequences.   For the lesion in 
general the tumor is hypo- to isointense 
on T1-weighted images and iso-to hyper-
intense on T2-weighted images.  This pa-
tient demonstrated minimal soft tissue 
expansion and the pedicle was involved to 
a greater extent than the vertebral body.

Eosinophilic granuloma produc-
es destruction of bone.  The skull is in-
volved greater than the spine but vertebral 
lesions have been reported in 10-15% of 
cases (14).  It typically produces vertebral 
collapse with local pain and spasm.  Due 
to resultant kyphosis or local tumor com-
pression, neurologic complaints can oc-
cur.  Plain films show a lytic lesion with-
out clear margins.

This patient underwent a transpedic-
ular removal of tumor from the left side of 
T10 using image-guided stereotactic nav-
igation.  The tissue diagnosis was consis-
tent with osteoblastoma.  Post-opera-
tive films demonstrate no vertebral col-
lapse and a lytic area at the surgical site 
with minimal sclerosis.   Postoperatively 
she had 90% relief of her symptoms with 
only mild incisional pain.  She did not re-
quire any adjuvant therapy.  She was able 
to resume most of her usual activities only 

occasionally utilizing ibuprofen or acet-
aminophen for pain control.  She no lon-
ger has night pain.
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