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ABSTRACT

Primary tumors of the spine are uncommon
and comprise less than 10% of all bone tumors.
Patients with primary benign tumors of the spine
usually present longstanding history of
symptoms. Most consistent complaint is pain. If
tumor mass encroaches to medullary canal or
spinal roots neurological symptoms may occur.
Complete imaging studies including conventional
x-rays, computerized tomography, magnetic re-
sonance imaging and bone scan are obtained for
diagnosis, staging and accurate surgical plan-
ning. Biopsy is necessary in case of any suspec-
ted malignancy or unknown nature of the lesion
except for certain tumors such as osteoid oste-
oma, osteochondroma or hemangioma when di-
agnosis can be based on typical radiographic ap-
pearance. Most lesions of the vertebral column
are sampled by using core-needle or tru-cut bi-
opsy techniques under CAT control. Treatment
of benign spinal tumors is based on histological
type, size and location of the tumor and accom-
panying symptoms which varies form intralesi-
onal curettage to wide resection. Preoperative
selective arterial embolisation is very helpful to
decrease intraoperative bleeding in hypervascu-
lar tumors such as giant cell tumor or aneurysmal
bone cyst. Role of radiotherapy is limited only to
surgically inaccessible lesions.
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bone tumors, spinal mass

ÖZET

Omurgan�n primer tümörleri nadir görülürler
ve tüm kemik tümörlerinin yüzde onundan az�n�
olußtururlar. Benign primer omurga tümörü olan
hastalarda yak�nmalar uzun sürelidir, en belirgin
semptom a¤r�d�r.Tümör kitlesi spinal kanala ya-
da köklere do¤ru gelißirse nörolojik semptomlar
da ortaya ç�kabilir.Tan�, evreleme ve cerrahi
planlama içim konvansiyonel radyografiler, bilgi-
sayarl� tomografi, manyetik rezonans görüntüle-
me ve kemik sintigrafisini içeren tam bir görüntü-
leme çal�ßmas� yap�lmal�d�r.Osteoid osteoma,
osteokondrom veya hemanjiom gibi radyolojisi ti-
pik olan tümörler d�ß�nda, herhangi bir malignite
ßüphesi varsa yada tümörün tipi bilinmiyorsa bi-
yopsi gereklidir. Omurgan�n bir çok lezyonu bilgi-
sayarl� tomografi alt�nda trokar yada �tru-cut� bi-
yopsi yöntemiyle örneklenebilir.Tedavi tümörün
tipi, türü boyutlar� ve eßlik eden semptomlara gö-
re intralezyonel küretajdan geniß rezeksiyona ka-
dar de¤ißen bir yaklaß�m� içerir.Özellikle dev hüc-
reli tümör, anevrizmal kemik kisti gibi aß�r� vaskü-
ler lezyonlarda ameliyat öncesi selektif arteriyel
embolizasyon, ameliyat s�ras�ndaki kanamay�
ciddi olarak azaltabilir. Cerrahi olan ulaß�lmas�
güç bölgelerde veya aß�r� cerrahi morbidite olu-
ßacak hastalarda baz� tümörlerde radyoterapi tü-
mör kontrolünü sa¤layabilir. 

Anahtar Kelimeler: Omurga tümörleri, kemik
tümörleri, omurga kitlesi.
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Introduction

In contrast to metastatic lesions, primary tu-
mors of the spine are uncommon and comprise
less than 10% of all bone tumors. Primary benign
spinal tumors frequently affect children and yo-
ung adults. Unlike the patients with malign spinal
tumors who are about 50 years of age or older,
patients with primary benign tumors are usually
younger than 20 years of age (4, 8). Symptoms of
benign spinal tumors are insidious and longstan-
ding. Most consistent complaint is pain which is
found approximately in 85% of patients (8, 13). The
pain associated with tumors tends to be progres-
sive and persistent rather than self-limited cha-
racter. Causes of the pain are expansion of tu-
mor mass into vertebral body cortex, or patholo-
gical fracture or invasion of the Para vertebral
soft tissues by tumor. As the cortex expands, the
periosteum is stretched and stimulates pain re-
ceptors. Every patient must be asked individually
and carefully about pain to differentiate the mec-
hanical spinal conditions.  Night pain or pain un-
related to activity may suggest that tumoral con-
dition rather than mechanical in nature. However,
activity related pain may be result of the develop-
ment of spinal instability secondary to collapse of
the vertebral body by tumor (31). Radicular
symptoms are less common, but may be seen in
patients with cervical or lumbar involvement. It
may indicate the pathologic fracture or local inva-
sion of tumor tissue into adjacent nerve roots. Alt-
hough a neurologic deficit is frequently associ-
ated with rapidly expanding malignant tumors,
any benign neoplasm may produce neurologic
deficits if it has enough time to grow.

Every patient with a suspected spinal column
tumor must have a complete set of high quality x-
ray. In almost all primary tumors, lesions could be
visible on routine spine x-rays(8,18). Routine roent-
genograms can provide considerable information
about the nature of the lesion and is still best met-

hod in differential diagnosis in spite of more sop-
histicated imaging methods has been developed.
Localization of the tumor in spinal elements is al-
so important. Most of the tumors affecting the
posterior elements of the vertebra are benign,
while the lesions involves the vertebral body can
be benign or malignant. Although destruction of
vertebral bodies and pedicle commonly occurs in
malign conditions, it may also be resulted from lo-
cally aggressive benign tumors. Destructive lesi-
ons not commonly visible on x-rays until 30% to
50% trabecular bone has been destroyed (12, 31).

Bone scan have proven feasible and useful in
locating the small but symptomatic benign neop-
lasm in spine which are not always radiologically
apparent, and can significantly improve the effi-
cacy of treatment by providing earlier diagnosis.
The bone scan is highly sensitive to identify oste-
oblastic benign lesions such as osteoid osteoma
and osteoblastoma. Blood pool images are parti-
cularly important in neoplastic diseases. The
scans including pinhole magnification images, is
especially valuable in diagnosis of the primary
bone tumors of the spine and pelvis which are
poorly seen at the early stage of the disease in x-
rays roentgenograms (11).

Computerized axial tomography (CAT) is also
useful method especially to demonstrate the ex-
tent and amount of bony destruction. Comparing
with MRI which may exaggerate the bony invol-
vement and medullary changes in bone tumors,
CAT is very helpful in surgical planning when de-
termining the real margins of the bony lesion. 

Magnetic resonance imaging (MRI) has seve-
ral advantages as compared any other imaging
techniques such as three-dimensional imaging,
better differentiation between various tissues,
useful in measuring the extent of the tumors ex-
tended to soft tissues. MRI is the primary imaging
study for anatomic definition of spinal tumors. In
most cases MRI provide to asses nerve root and
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spinal cord compression as reliable, safe and no-
ninvasive imaging modality. The use of contrast-
enhanced magnetic resonance imaging scans
and serial magnetic resonance imagings are
helpful for additional differentiation between be-
nign and malignant compression fractures. (1)

Similar to the extremities, carefully planned
biopsy should follow the imaging studies in pati-
ents who have suspected spinal lesion. Biopsy is
not necessary in certain tumors such as osteoid
osteoma, osteochondroma or hemangioma
when diagnosis can be based on typical radiog-
raphic appearance. Most lesions of the vertebral
column are sampled by using core-needle or tru-
cut biopsy techniques under CAT control. If ne-
edle biopsy is not diagnostic, open biopsy are in-
dicated. However the risk of contamination by tu-
mor cells in biopsy tract may complicate definiti-
ve surgical treatment or result with significant
morbidity. For tumors localized on vertebral body
transpedicular approach and filling the empty pe-
dicle with bone cement is the useful method to
decrease tumor spread. (3)

After complete preoperative evaluation inclu-
ding imaging techniques and pathological inves-
tigation, spinal tumors must be classified and sta-
ged for accurate management. Enneking develo-
ped the oncologic staging system based on clini-
cal behavior and pathological observation of tu-
mors(9). This system divides the benign tumors in-
to three stages S1, S2 and S3 and each stage
describes latent, active and aggressive tumors,
respectively. Stage 1 tumors are inactive and
asymptomatic. These lesions are circumscribed
by well-defined margin and show no or very slow
growing. No treatment is necessary for S1 lesi-
ons. Stage 2 tumors are active and slowly gro-
wing lesions characterized by increased uptake
on bone scan. These tumors are treated by intra-
lesional excision with local adjuvants. S3 tumors
describe rapidly growing lesions which may inva-

de surrounding structures. Aggressive character
of these tumors are clearly seen at CAT and MRI
studies and supported by prominent uptake on
bone scan. S3 lesions are treated by wide excisi-
on, if possible, to decrease the rate of recurren-
ce. (3)

Primary Benign Tumors 

The most frequently seen benign tumors in
spine include hemangioma, ostechondroma, os-
teoid osteoma, osteoblastoma, giant cell tumor,
aneurismal bone cyst and eosynophilic granulo-
ma. 

Hemangioma

Hemangiomas are common and usually inci-
dental findings seen in up to 10% of normal pe-
ople. Widespread use of MRI has increased the
detection of the small, asymptomatic hemangi-
omas of the spine. Vertebral hemangioma is pre-
valently in the thoracic and lumbar spine, always
involves the vertebral body but occasionally may
extend into the posterior elements via the pedic-
les (4). When sufficiently large, they are visible on
plain x-rays and most common radiographic sign
is a "striated vertebrae". These vertical striations
within the vertebral body are due to rarefaction of
bone trabeculae. The radiographic picture of the
patient with neurological symptoms is the honey-
comb aspect of vertebral body with vertebral ex-
pansion and/or collapse, which demonstrate the
proliferation and expansion of tumor to the me-
dullary canal or roots(5). Signal characteristics of
hemangiomas on MRI are diagnostic. These
well-defined, often lobular lesions occur within
vertebral bodies and are hyperintense in both T1
and T2 images (12). Reports of deformity or pain
due to hemangioma are uncommon. However, in
some cases extension of soft tissue with cord
compression have been documented. The 12%
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of hemangiomas lie at the epidural space and ca-
using acute neurologic symptoms by enlarge-
ment or spontaneous bleeding (12, 17). When
symptomatic, these lesions frequently respond to
low-dose radiation alone. When cord compressi-
on develops and surgical treatment is conside-
red, preoperative angiography and selective em-
bolisation of feeding vessels is highly recommen-
ded to minimize intraoperative blood loss. The
management of such cases should also include
surgical decompression with the approach deter-
mined by the degree of vertebral involvement
and site of spinal cord compression. Post surgi-
cal radiotherapy has also been demonstrated be-
neficial as an adjuvant to the surgery by reducing
tumor recurrence if there is incomplete tumor re-
section(10)

Osteoid Osteoma 

Osteoid osteoma is a small size, usually less
than 2 cm in diameter, benign tumor, and charac-
terized by osteoid tissue surrounded by marked
reactive bone formation. It is almost always pain-
ful lesion. It has a peak incidence between the
ages of 6 and 17 years. It represents 11% of all
primary tumors and 10% to 25% of osteoid oste-
oma occur in the spine. It is most common cause
of painful scoliosis in adolescent patients. In the
vertebral column it is predominantly localized at
lumbar region and frequently found in the pedic-
les as well as the posterior elements, facets joints
and transverse processes. They occasionally ari-
se in the vertebral body(4, 15, 22).

The symptoms of patients with osteoid oste-
oma are constant back pain, marked spinal stiff-
ness, muscular spasm and scoliotic deviation. A
positive Laseque test with no sign of nerve root
compression is also found (2, 5, 15).

The pain is not related with activity and typi-
cally more intense during the night. It is often

exacerbated with consumption of alcoholic beve-
rages, probably due to the vasodilatation (5). Pain
often regress dramatically with aspirin and other
nonsteriodal antiinflamatory drugs, however, fa-
ilure to relieve pain with this drugs does not exc-
lude the diagnosis. Scoliosis in these patients is
induced by muscle spasm due to an inflamma-
tory reaction around the tumor (22, 25). The tumor al-
ways located on the concave site of the deformity
and usually at the apex of the curve. Scoliosis will
spontaneously correct if surgical excision was
performed in early period after onset of the
symptoms. However, most of the patient with
long duration of symptoms did not have improve-
ment of the scoliosis due to damage of the
growth plate on the concave site or degeneration
and fibrosis of muscle by chronic inflammation(24,

25). In cervical involvement, it is associated with
torticollis rather than scoliosis.

Radiographic demonstration of nidus can be
difficult in the spine because of the lesion is usu-
ally less than 2 cm in diameter and easily obscu-
red among the overlapping shadows of the pos-
terior elements of the vertebral column. The most
sensitive test for location of nidus is technetium
bone scan. CT scans can also demonstrate and
localize the radiolucent nidus surrounded with
dense sclerotic reactive bone.

Differential diagnosis of osteoid osteoma inc-
ludes the lesions which cause focal sclerosis in
spine. Pseudotumors such as bone island and
Paget�s disease, tuberculosis, metastatic lesions
representing sclerosis such as prostate and bre-
ast carcinoma, hematologic malignancies like
Hodgkin�s disease and lymphoma, and primary
tumors such as osteoblastoma, osteosarcoma,
Ewing�s tumor and chordoma are taken into con-
sider in differential diagnosis (15).

Of those, osteoblastoma is considered as gi-
ant osteoid osteoma and both tumors are bone-
forming lesions producing osteoid and woven bo-
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ne, and histologically similar in many regards (20).
Unni described that the lesions greater than 1, 5
cm in diameter is osteoblastoma(29). 

The management osteoid osteoma consists
of complete excision of the nidus. Incomplete re-
section usually fails to resolve the patient�s pain
and may require repeating operative interventi-
on(22). Intraoperative identification of the nidus is
sometimes difficult even though x-ray amplifier is
used. Radiotherapy is another treatment choice
but should be reserved for patients in whom
complete removal of the tumor is impossible. If
radiotherapy is done, its potential risk, including
post irradiation sarcomas must be considered
especially in younger age group of patients. In re-
cent years percutaneous ablation of osteoid os-
teoma became the popular treatment option. It
has been reported that minimally invasive sur-
gery by CT guided percutaneous radiofrequency
ablation, thermo- and laser coagulation is effecti-
ve method if the nidus is not adjacent to the ne-
ural structures(27).

Osteoblastoma 

Osteoblastoma is also benign tumor, produ-
cing osteoid and bone. In most cases it is diffe-
rentiated from osteoid osteoma by its history, si-
ze and clinical course. Peak incidence of osteob-
lastoma is between the ages of 10 and 15 years.
Osteoblastoma account for 5% of all primary bo-
ne tumors shows evident predilection for the ver-
tebral column and the sacrum. Forty percent of
osteoblastomas occur in the spine, generally in
the posterior elements but can also occur in the
ribs and transverse process. (5)

The primary complaint of patient with osteob-
lastoma is pain which is characterized by various
intensity and long duration. The pain is effectively
relieved by aspirin as it happens in osteoid oste-
oma. Painful scoliosis is present in 2/3 of patients

in spinal cases. In comparison to the osteoid os-
teoma, osteoblastoma tend to be more aggressi-
ve. They show growth tendency to the point of
encroaching on the spinal canal and causing ne-
urologic deficits. As reported by Boriani et al 75%
of patients with thoracic lesions may be compli-
cated by paraparesis(2). Thoracic lesions seem to
causing more severe neurologic symptoms (2, 22). 

The radiographic picture varies from case to
case, and depending on the progression of the
tumor. The major finding is a generally single and
roundish area of osteolysis which is surrounding
by moderate reactive bone formation. Calcificati-
ons are present in about one third of patients(12).
Osteoblastoma often extends paraspinally, inva-
ding paravertebral soft tissues. In some cases
extension into the vertebral body can be seen.

Treatment consists of complete surgical exci-
sion with fusion or stabilization if required after
the tumor resection. Incomplete resection may
lead to recurrence which rates approach 10%. In
some cases, especially in locally aggressive os-
teoblastomas, may metastasis to the lung. As os-
teoblastoma is a hypervascular tumor, selective
arterial embolisation may be useful prior to sur-
gery to reduce intraoperative bleeding, and make
a complete resection more feasible (2). 

Osteochondroma 

Osteochondromas are common tumors of bo-
ne that may arise from any zone of enchondral
bone formation. They represent 9.3 % of all bone
tumors and 40 % of all benign tumors. They rep-
resents as solitary or multiple forms. Later may
appears sporadically or as part of genetic disor-
der described as hereditary multiple exostosis. In
most cases osteochondromas involves the long
bones. Spinal involvement is unusual with an in-
cidence of 1.3% to 4.1 % and at this site they rep-
resent only 3.9 % of the solitary tumors of the spi-
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ne. (19, 25) Seven to nine percent of the patients with
hereditary multiple exostosis have spinal involve-
ment (15) Spinal cord involvement is rarely seen.
Approximately in half of the cases it is localized
to cervical spine. Dysphagia or compression of
neurovascular structures may develop if there is
anterior cervical involvement. They typically ap-
pear as a well corticated bone mass arising from
the surface of the vertebra. Sclerotic changes of
the adjacent bone may be seen. At MRI a thin
cartilaginous cap with high signal in T2-weighted
images may be present especially in children. Fig
3 Although sarcomatous transformation occurs in
less than 1 % of cases, cartilaginous cap thicker
than 1 cm in the adult should raise a suspicion for
malignant degeneration. Symptomatic cases due
to local compression of soft tissues or of course
any sign or suspect regarding malignant transfor-
mation is addressed to surgical treatment. 

Eosinophilic Granuloma 

Eosinophilic Granuloma is a rare reticuloendot-
helial system disorder. There is no known cause in
the etiology. It is a benign tumor-like condition with
a variable clinical course. The characteristic of eo-
sinophilic granuloma is the proliferation and accu-
mulation of the specific histiocyte: the Langerhan�s
cell. The clinical syndromes range from isolated le-
sions to multiple lesions seen in Hand-Schuller-
Christian disease or more fulminant Letterer-Si-
ewe disease. It is most commonly seen in children
younger than 10 years of age. Vertebral involve-
ment occurs in approximately 7.8 % to 15 % of ca-
ses and vertebral body usually affected. Patients
usually complain of pain and local muscular
spasm, which may lead to torticollis in some cases
(12, 31). Vertebral collapse may lead to neurological
symptoms that might be severe. 

The radiographic appearance is determined
by patient�s age, and clinical course. In younger
children the lesion is usually solitary and can in-

volve the whole vertebral body with massive
destruction and vertebral collapse ('coin lesion')
but this appearance is not pathognomonic. The
vertebral body may be reduced to a lamina which
is thinner than disc ("vertebra plana"). In older
children with more mature and powerful vertebral
elements, the destruction may be focal, mild to
moderate kyphosis is observed. CT and MR ima-
ging are very useful in providing detailed cross-
sectional anatomic detail of the involved bone,
including the bone marrow and the adjacent soft
tissues. CT scan is more suitable for demonstra-
ting bone detail and MR imaging for bone mar-
row and soft-tissue involvement (Fig -2).

The differential diagnosis includes osteomye-
litis, leukemia, lymphoma, metastasis and
Ewing�s sarcoma.  Preservation of the general
condition of the patient and absence of paraspi-
nal mass in most cases help in differential diag-
nosis from Ewing�s sarcoma, lymphoma and ot-
her malignant conditions(15).  Diagnosis should be
confirmed by biopsy. Total body scan is indicated
to exclude multiple localizations.

Treatment is controversial, because compla-
ins and clinical course of the disease change for
every case. In many patients lesions heal spon-
taneously without any treatment. Especially for
solitary lesions, spontaneous evolution is favo-
rable and flattened vertebral bodies regain their
height at least partially. Local corticosteroid injec-
tion after frozen section analysis may also be
useful in some patients, whereas in the presence
of neurologic deficit, surgical excision is indica-
ted. Percutaneous vertebroplasty with acrylic ce-
ment in the treatment of eosinophilic granuloma
also reported but this technique should be perfor-
med only on adult patients(7).

Aneurismal Bone Cyst 

Aneurismal bone cyst (ABC) is a pseudotu-
moral lesion of bone, which is expensive and
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hyperemic, frequently initiating from the surface
of the bone. Although it may be observed in any
age, it distinctly predominates from 5 to 20 years
of age with slight female predominance (5). It is
thought that ABC is the result of a trauma or tu-
mor induced low circulatory disturbance. Later is
supported by coexistence of ABC with other tu-
mors like giant cell tumor or osteoblastoma in
one third of the cases (15). In spinal localization, it
is found generally in a thoracolumbar spine and
involving the posterior elements in approximately
60% of cases. These lesions have a tendency to
involve the adjacent vertebrae, and may involve
three or more vertebrae in sequence (31). 

Pain and swelling are the mains symptoms.
Neurologic symptoms results of the myelo-radi-
cular compression by tumor mass tend to be
progressive. In some cases, neurologic deficit ini-
tiate suddenly due to the collapse of the verteb-
ral body or acute bleeding of the tumor into the
spinal canal may even be resulted with paraple-
gia. 

Typical radiologic signs of the aneurismal bo-
ne cyst on the plain x-rays are the expansive ca-
vity with an eggshell-thin cortex. As with osteob-
lastoma, lesions are osteolytic and surrounding
with a reactive bone. However, aneurismal bone
cysts typically have fine osseous septae which is
filled by blood, giving them a soap bubble appe-
arance(12). MRI finding is typically shows fluid-flu-
id levels which is characteristic, but not pathog-
nomonic, in appearance. (Fig 1- A- B)

The surgical excision is the optimal treatment
choice. Aneurismal bone cysts are highly vascu-
lar tumor, which may lead a significant intraope-
rative bleeding. In recent years, selective arterial
embolisation has become more preferable treat-
ment method, capable of healing or at least invo-
luting the cyst, or reducing intraoperative blood
loss. Ozaki et al (21) reported that radical resection
of the aneurysmal bone cyst of the spine with the

instrumentation is the optimal method of acqu-
iring a high degree of local control and preventing
spinal deformity. Radiation therapy must be limi-
ted to inoperable patients even good results are
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Fig 1 - Eosinophilic granuloma with multiple
involvements in 9 year old girl. 
A- Increased uptake at middle thoracal region as well
as right medial end of the clavicle at bone scan
B-Sagittal MR image shows increased signal and
vertebral collaps at involved vertebrae with some soft
tissue extension into medullary canal.

A

B



obtained, because of significant risk of the radi-
ation-induced sarcoma.
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Fig 3- ABC of sacrum in 8 y/o girl.  
A- AP radiograph demonstrates lytic and expansile
lesion located left side of the sacrum extending sacral
foramina. B- Axial    MR image shows multiple fluid-
filled cyctic cavities separated thin septae. Typical
fluid-fluid levels are also noted.

B

A

Fig 2- Osteochondroma of 12th thoracic vertebra in
30 y/o male.  
A- AP and  B-lateral X-rays showing large
paravetrebral calcified mass.
B- CAT scan showing that the lesion originated from
pedicle and extending para spinal area. Well
demarcated solid peripheral cortex is clearly seen.

B

A



Giant Cell Tumor 

Giant cell tumor is benign but locally aggressi-
ve lesion. It occurs generally in the long bones,
about 3 to7 % of cases involve the spine. It may
be localized at all elements of the vertebrae (15, 28).
It is usually seen in young adults who are in the-
ir third or fourth decades. Women affected more
than men. Lesions more frequently occur in the
cervical, lumbar, and thoracic spine. Nonethe-
less, they are the one of the more common types
of tumors involving the sacrum. 

Pain and neurological disturbances were the
most frequent symptoms in patients with giant
cell tumors of the spine. Cord compression is se-
en in about 30% of cases (31). Larsson et al (15) no-
ted that there is an increased risk of development
of irreversible neurological lesions if the treat-
ment is delayed more than three months after the
onset of nerve root symptoms. Symptoms are of-
ten present for months to years before the initial
clinical examination. 

Plain radiographs often indicate a lytic, expan-
sile mass surrounding with variable amounts of
reactive bone. Unlike aneurysmal bone cyst, no
septae are visible within the lesion. A CAT scan
is essential in the preoperative evaluation of the-
se tumors because of to prevent the recurrence
of the tumor, complete resection is very impor-
tant. At MR imaging giant cell tumors exhibit low
to intermediate signal in both T1 and T2 weigh-
ted images, because of the relative collagen con-
tent of fibrous component and hemosiderin. The
radiologic pictures of the tumor haven�t important
prognostic value but helpful for showing extent of
the lesion, diagnosis should be confirmed by his-
tological examination(14)

Successful treatment requires complete surgi-
cal resection. The proximity of neural structures
in the spine may make complete resection diffi-
cult. Marginal en bloc excision is feasible only in
patients in whom the tumor is well circumscribed

in the vertebral body (28). Recurrence is common,
with rates reported between 16% and 40% (15, 26,

28). Laffargue et al (14) reported that the total spon-
dilectomy is the recommended treatment for the
giant cell tumors, when both vertebral body and
neural arc involved. Preoperative internal iliac ar-
tery ligation may contribute to successful treat-
ment in cases of sacral involvement (30). Although
adjuvant therapy such as cryotherapy or phenol,
have been used for prevention of local recurren-
ce in the treatment of long bones tumors, their
application in spinal tumors has been limited. Ra-
diation therapy should be reserved for the pati-
ents with unresectable or incompletely resected
tumors because of 5% to 15% of the risk of ma-
lign degeneration of the tumor (12, 14). 
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