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Abstract

Spine tumors comprise a small percentage of reasons for
back pain and other symptoms originating in the spine.
The majority of the tumors involving the spinal column
are metastases of visceral organ cancers which are
mostly seen in older patients. Primary musculoskeletal
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system sarcomas involving the spinal column are rare.
Benign tumors and tumor-like lesions of the musculo-
skeletal system are mostly seen in young patients and
often cause instability and canal compromise. Optimal
diagnosis and treatment of spine tumors require a
multidisciplinary approach and thorough knowledge of
both spine surgery and musculoskeletal tumor surgery.
Either primary or metastatic tumors involving the spine
are demanding problems in terms of diagnosis and
treatment. Spinal instability and neurological compromise
are the main and critical problems in patients with
tumors of the spinal column. In the past, only a few
treatment options aiming short-term control were
available for treatment of primary and metastatic spine
tumors. Spine surgeons adapted their approach for spine
tumors according to orthopaedic oncologic principles
in the last 20 years. Advances in imaging, surgical
techniques and implant technology resulted in better
diagnosis and surgical treatment options, especially
for primary tumors. Also, modern chemotherapy drugs
and regimens with new radiotherapy and radiosurgery
options caused moderate to long-term local and systemic
control for even primary sarcomas involving the spinal
column.

Key words: Spinal column; Sarcoma; Metastasis; Spinal
neoplasms; Palliative surgery
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Core tip: Primary tumors involving the spine are rare,
while spinal column metastases are present in up to
70% of cancer patients. Both primary and metastatic
tumors of the spine are often asymptomatic or have
non-specific symptoms because in spine tumors, delayed
diagnosis is not very unusual. Goal of treatment in spinal
column metastases is to optimize the patient’s quality of
life by providing effective pain relief and preserving or
restoring neurological functions. Treatment strategy for
primary tumors should be planned after both oncological
and surgical staging. Because of that, biopsy is a very
important step in primary tumors. Surgery in metastatic

February 18, 2016 | Volume 7 | Issue 2 |



Ciftdemir M et a/. Tumors of the spine

tumors are mostly palliative, aiming short-term control.
Primary benign and malignant lesions mainly cause
canal compromise and are treated surgically according
to oncological staging and Weinstein-Boriani-Biagini
classification.
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INTRODUCTION

Spine tumors are examined under two subtitles called
primary tumors which originate from the spine itself
and its adjacent structures and secondary (metastatic)
tumors of distant organs which spread hematogenously
and lymphatically and are located in the spine and its
surrounding tissues. As the spine is well vascularized and
has close relationship with regional lymphatic and venous
drainage systems (especially Batson’s venous plexus), it
is generally susceptible to metastasis. Metastatic tumors
are most common (97%) tumors of the spine!'l. It is
known that the adenocarcinomas which mostly originate
from the lung, breast, prostate, kidney, gastrointestinal
tract and thyroid tend to metastasize especially to the
spine®. It was found that the percentage of cancer
patients who have had bone metastasis before death is
between 50% and 70%, and especially in case of breast
cancer this percentage rose up to 85%. Up to 10% of
patients who have symptomatic spine metastases can be
treated by surgery”™. The most common (70%) sites for
spine metastasis are thoracic and thoracolumbar spine,
and lumbar spine and sacrum have more than 20%
of metastatic lesions. Cervical spine is a less frequent
metastasis site!!).

As primary tumors of the spine are rare and most
of these lesions are asymptomatic, their real incidence
is unknown. It is estimated that the incidence of heman-
giomas and enostoses, which were accepted as the most
common primary tumors of the spine, is between 11%
and 14%. This ratio has been found to be dependent
on lesions which have been detected incidentally in
performing diagnostic procedures for another reasons.
Proper diagnosis of these asymptomatic lesions which
are seen in the spine very common and do not require
treatment will prevent the performance of unnecessary
diagnostic procedures™. Except some primary tumors
(osteoblastoma, chordoma) which tend to effect
especially the spine, tumors originate from the skeleton
system itself are not seen in the spine frequently. Diffe-
rential diagnosis of primary tumors of the spine from
especially spinal infections is extremely important. Pri-
mary malignant tumors of the spine is the rarest tumor
type in the spine. In all bone and soft tissue sarcomas,
only 10% of them are related with the spine!®.
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Clinical features

Patients with spine tumors have medical histories and
physical examination findings which are not directly
associated with current disease. However, these
findings need to be perfectly understood and evaluated
in order to give some clues about the disease to the
physician. In patients with spine tumors, the most
common and leading symptom is pain™. As in almost
all skeletal system tumors, the patients with spine
tumors believe that their pain is relevant to a real or
suspected traumatic event in the recent past. This
condition sometimes indicates a pathological fracture
which occurs by collapsing of the vertebral body due to
a current destruction as a result of a minor trauma. The
pain that slowly starts, gradually increases, is usually
persistent at night and eventually disturbs the patient
even at rest is considered the most typical sign for spine
tumors. An acute pain that starts without any trauma in
a patient without any previous symptom should also be
considered a pathological fracture. Pain in spinal tumors
can occur as a result of many reasons. Generally
a tumor that grows inside the vertebral body with
expansion causes bone remodalization and thinning
of the cortex at first, then causes pathologic fracture
and invasion of paravertebral structures. At the beginn-
ing of disease the main source of pain is stretched
periosteum as a result of cortical expansion. After
the development of the fracture, pain due to neural
compression, neurological deficits and instability comes
foreground™!. Waist and back pain is commonly seen
in the population. However, most patients with spine
tumors have local tenderness which is a sign that was
not observed in other non-traumatic spine problems.
Benign tumors in children can sometimes appear as
secondary scoliosis or torticollis due to pain. In the case
of pathological fracture, kyphotic posture may be seen.

In patients with spine tumors, radicular signs are
also frequent. Radicular signs could also be as a result of
invasion or compression of the nerve root by the tumor
itself, and sometimes pathologic fractures could make
root irritation. In patients who developed a neurological
deficit, it is important to evaluate the processes asso-
ciated with the development of this deficit.. There is
a major difference in terms of prognosis and behavior
of the tumor between a patient with a sudden onset of
paraparesia and paraplegia who previously had pain
and a patient who developed a neurological deficit in
months.

Another important point about evaluating patients
with spine tumors is the patient’s age. Metastatic tumors,
which are the most common tumors of the spine, and
hematological malignancies are usually seen after 50
years of age.

In cases under the age of 18, usually benign primary
bone tumors such as hemangiomas, eosinophilic granu-
loma, osteoid osteoma, osteoblastoma, aneurysmal
bone cyst and giant cell tumor should be considered
in the foreground™®. The most common malignant
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Figure 1 The (absent) pedicle sign known as the winking owl sign (arrow).
A reliable sign of osteolytic spinal metastases on antero-posterior radiographs
is loss of the normal pedicle contour.

tumors in young patients are osteosarcoma and Ewing'’s
sarcoma™.

When evaluating patients with spine tumors, the
current and potential cancer and carcinogen contact
history must be investigated. There are reports about
cases who had spine metastases years after successful
cancer treatment™. It must be kept in mind that benign
musculoskeletal lesions in any part of the body may
cause spine metastasis after malignant or sarcomatous
transformation'®. Especially history of mammographic
examination in female patients over 40 years of age,
and the smoking history in male patients must be
questioned™.

Diagnostic procedures

Plain radiographs must always take the first line in
imaging for spinal diseases. In patients with suspected
spine tumors, other parts of the spine and pelvis must
be screened in addition to the plain radiographs of the
suspected region. Plain radiographs can help to identify
nearly 80% of the benign tumors that have a more
specific appearance and some of malignant tumors
and metastatic lesions!*. Plain radiographic findings
are present in 40% of patients with spine metastasis.
At least 50% loss of the trabecular bone is required
for a destructive spine lesion to be visualised on plain
radiographs™. In many hematological malignancies, plain
radiographic findings may not be seen until the advanced
stages of disease. Plain radiographic characteristics
of metastatic lesions can be osteoblastic, osteolytic
or mixed. Spine metastases of prostate and breast
carcinomas are generally osteoblastic or mixed-type
lesions, but lung and thyroid carcinomas as well as renal
cell carcinoma are usually in the form of lytic metastatic
lesions™.

Radiopaque lesions which extend outside of the
rectangle that draws the boundaries of the vertebral body
generally indicate primary malignant lesions of the spine
like osteosarcoma or chondrosarcoma. Radiographic
sign known as “winking owl sign” can be defined as a
faint shadow obscuring the visibility of one pedicle on
anteroposterior radiograph, indicates extending of the
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tumor mass from vertebral body to paraspinal area
(Figure 1). Winking owl sign is generally accepted as
the earliest direct radiographic sign of a metastatic
lesion. Another plain radiographic finding for spine
tumors is presence of one or more lytic lesions. Lytic
lesions indicate bone destruction. However, destruction
pattern gives information about nature of the tumor in
the spine as well as in all bone tumors. Geographical
destruction suggests that tumor is slowly progressive,
moth-eaten lesions suggest that tumor grows faster,
and permeative destruction suggests that tumor is
very rapidly progressive™. Another plain radiographic
finding is collapse of the vertebral body that can be
called compression fracture. It is not easy to distinguish
pathological compression fractures from benign osteo-
porotic ones. Bone scintigraphy is the most helpful
diagnostic procedure in cases whose plain radiographs
are negative or suspicious™. Bone scintigraphy is a
diagnostic procedure performed by radioisotopes. Even
though bone scintigraphy has a low specifity except in
some tumors such as osteoid osteoma, it is a useful
tool for diagnosis because of its high sensitivity and the
ability to scan the entire body that is not found in other
diagnostic tools. It is also useful in terms of recognizing
the primary disease in metastatic tumors which have
unknown primary origins and guiding biopsy.

Computed tomography (CT) is the most advanta-
geous method in examination of mineralized tissues.
Even complex anatomical structures like the spine could
be evaluated by CT, which is superior to plain radio-
graphs with regards to its ability of 3 plane examinaton.
However, poor affinity and efficacy of CT in soft tissue
lesions are disadvantages of this method .

Magnetic resonance imaging (MRI) is superior to all
diagnostic procedures in spine tumors, especially in the
evaluation of bone marrow and spinal canal, relationship
of the tumor with neurovascular structures and tumor
vascularity. In patients with spinal canal involvement,
MRI is a useful technique for scanning the adjacent
levels with wide, cross-sectional sagittal images. In
10% of spine metastases with spinal canal involvement,
neurological compromise in adjacent or distant levels
has been shown™. An important point about the MRI
is its ability to differentiate osteoporotic compression
fractures and pathological spinal fractures. Although
there is no consensus so far, pathological fractures show
low signal intensity on T1-weighted sequences and
high signal intensity on T2-weighted sequences, but
osteoporotic compressions show low signal intensity in
both sequences. However, this finding is not valid for
acute osteoporotic fractures. Osteoporotic compression
fractures in the acute state (3-6 wk after the fracture)
will be able to show low signal intensity on T1-weighted
sequences and high signal intensity on T2-weighted
sequences due to oedema and congestion within the
trabecular bone. In such cases, the bone marrow signal
pattern should be evaluated. Gadolinium contrast
enhanced MRI can also distinguish intra and extra-dural

tumors and also intra and extra-medullary tumors”’.
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Figure 2 The Weinstein-Boriani-Biagini surgical staging system™. In this
classification, the spine is radially divided into 12 equal radial segments (clock-
face) in axial plane and examined in 5 layers from superficial to deep plane.
Adapted with permission from Spine 1997; 22(9):1036-1044.

In spine tumors, especially those with unknown
primary origin, biopsy is the latest and the most crucial
step of the diagnostic process. Before planning the
biopsy, all diagnostic tools should be used in a rational
manner and precise localization of the lesion should be
determined™. Biopsy in spine tumors can be performed
as fine needle aspiration, tru-cut biopsy, incisional or
excisional biopsy. Fine needle biopsy and tru-cut biopsy
are percutaneously applied procedures. It should be
kept in mind that biopsy tract is contaminated by tumor
cells, and biopsies must be performed far from the
neurovascular structures by small incisions which could
then be removed with tumor mass in definitive surgical
procedure.

Staging

In orthopedic oncologic surgery, where multidisciplinary
approach is necessary, use of classifications that guide
the treatment steps is inevitable®. The effective use
of these classifications requires knowledge about the
surgical margins in orthopedic oncologic surgery. Surgical
treatment of bone tumors should be performed by
targeting one of the four surgical margins''?. In intra-
lesional surgery, the tumor is removed in small pieces
by destroying the anatomical structure and integrity of
tumor. This type of surgery is usually performed in benign
tumors, because it is not possible to obtain a clean
surgical margin by this method. In marginal resection,
the tumor is removed en bloc but, even in a small area
of its surface, it is covered by the capsule or pseudo-
capsule. In wide resection, the tumor is removed en bloc
entirely enwrapped by a continious layer of normal tissue.
Finally, in the radical resection, the tumor is removed en
bloc with the entire anatomical compartments of origin
bounded by its natural barriers such as the disc, fascia,
cortex and end plate!*",

Enneking classification has been used for the classi-
fication of benign and malignant tumors of the muscu-
loskeletal system for over 25 years*?). In Enneking
classification, benign tumors are indicated with arabic
numbers (1, 2, 3) according to the nature of tumor and
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its histopathological grade. Benign tumors are classified
as inactive (latent), active and aggressive. Malignant
tumors are indicated with Roman numbers (1, II, 1)
according to histopathological grade, localization and the
relationship of tumor with natural barriers and whether
the tumor metastasizes or not!*!. However, Enneking
classification in treatment of spine tumors has been
found to be insufficient for surgical planning over time.
Because of that, in 1997, Boriani et al** have published
a study about the new terminology and surgical staging
for primary tumors of the spine. The authors stated a
new classification system known as Weinstein-Boriani-
Biagini classification, which is still actively in use today.
In this classification, the spine is radially divided into 12
equal radial segments (clock-face) in axial plane and
examined in 5 layers from superficial to deep plane
(Figure 2).

In 2005, Tokuhashi et af***! have published a study
about preoperative prognostic classification for patients
with spine metastases. The classification system was
based on general condition of the patient, extraspinal
bone metastases, number of metastatic foci in the spine,
major visceral metastases, primary cancer focus (origin)
and the patient’s neurological status. The authors have
stated that the patients with a Tokuhashi score between
12 and 15 points have a life expectancy more than 1
year and this patient group should be treated by tumor
excision. The patients with a Tokuhashi score between
9 and 11 points have a life expectancy more than 6
mo, and patients in this group with single level spine
metastasis but without major internal organ (visceral)
metastases should be treated by tumor excision, while
the rest should be treated by palliative surgery. The
patients with a Tokuhashi score less than 8 points have
a life expectancy less than 6 mo, and these patients
should be treated by palliative surgery or conservative
treatment™,

Tomita et al'**! have published a classification
regarding surgical strategy in spinal metastases in 2001.
According to this classification, patient evaluation was
based on 3 prognostic factors: Histopathologic grade of
primary tumor, visceral metastasis to vital organs (the
lungs, liver, kidneys and brain) and bone metastases
including spine metastases (Table 1). Spine metastases
were also evaluated in 7 types (Figure 3). As long-
term regional control could be provided, the patients
whose score is 2-3 points from Tomita classification are
suggested to be treated by total en bloc spondylectomy
which means marginal or wide resection; as medium-
term regional control could be provided, the patients
whose score is 4-5 points are suggested to be treated
by marginal resection or intralesional treatment (total
en bloc spondylectomy or curettage); as they are appro-
priate for short-term palliation, the patients whose
score is 6-7 points are suggested to be treated by
palliative surgery like spinal canal decompression and
stabilization; the patients whose score is 8 and above
points are suggested to be treated by conservative
support treatment instead of surgical treatment with the
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Point Scoring system
Prognostic factors

Visceral metastases

Primary tumor Bone metastases'

Prognostic score

Treatment goal Surgical strategy

1 Slow growth (breast,
thyroid, etc.)

Solitary or isolated

2 Moderate growth Treatable Multiple
(kidney, uterus, etc.)
4 Rapid growth (lung, Untreatable

stomach, efc.)

2 Long-term local control Wide or marginal excision

3

4 Middle-term local control Marginal or intralesonal excision
b5

6 Short-term palliation Palliative surgery

7

8 Terminal care Supportive care

9

10

No visceral metastases = 0 points; 'Bone metastases: Including spinal metastases.

Intra-compartmental

Extra-compartmental

Multiple

Type 4
Epidural extension

Type 1
Vertebral body

EX%

Type 2 Type 5
Pedicle extension L?X% Paravertebral

extension
Type 3 Type 6
Body-lamina % 2-3 vertebrae
extension

Y
-

Type 7

Figure 3 Schematic diagram of surgical classification of spinal tumors according to Tomita et ai*”, Adapted with permission from Spine 2001; 26(3): 298-306.

idea that they are at the terminal stage.

Surgical treatment

In spine tumors, main goal of surgical treatment is local
control for local disease and at least one year survival
for spine metastases. Surgery is the best treatment
option for the pain and neurological symptoms caused
by spinal instability. Spinal instability, vertebral collapse
with or without any neurological deficit, radiotherapy
resistant tumors, intolerable pain unresponsive to
conventional therapy and neurological deficit before,
during or after the radiotherapy are the indications for
surgery'”. General principals for spine tumor surgery are
decompression of tumor compression to the spinal cord,
establishing a tumor-free solid spine and performing the
surgery with minimal morbidity.

Surgical modalities in metastatic spine tumors are
palliative interventions including posterior decompression
of spinal canal with posterior instrumentation, restor-
ing the bone loss of the vertebral body with cement
augmentation techniques (vertebroplasty/kyphoplasty),
and total spondylectomy with anterior and posterior stabi-
lization™'. In primary tumors of the spine, total/partial
laminectomy, total/partial vertebral body resection,
piece-meal resection and curettage, in addition to the
surgical procedures described above, can be used.
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Total spondylectomy or vertebrectomy, which is
the wide resection procedure for spine tumors, can be
performed in 1 or 2 stage operation. In 2 stage total
spondylectomy, initially posterior instrumentation is
applied and total laminectomy via bilateral pedicle
section is done. After that, the patient is turned in supine
position and vertebral body removal is performed via an
anterior approach. In total spondylectomy, segmentary
nerve roots and vessels are ligated and sectioned as
well as caudal and cranial discs. After vertebral body
removal, anterior defect must be reconstructed™®. One
stage total en bloc spondylectomy was introduced by
Tomita et af*®!, In this procedure, removal of vertebral
body is performed through a posterior approach after
blunt dissection of vertebral body from surrounding
structures and large vessels that lie at the anterior of
the spinal column™® (Table 2).

Radical resection is not easy in spine tumors.
According to surgical oncologic principles, total removal
of involved level vertebral body as well as that level
of dural sac, spinal cord and spinal nerves have to be
sectioned™®, Even though this procedure is extremely
morbid, it is rarely used as a salvage procedure!”’,

Primary benign spinal tumors
Osteoid osteoma, osteoblastoma, osteochondroma,
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Table 2 Tokuhashi classification'"*!

Characteristic Score

General condition (performance status)
Poor (10%-40%)
Moderate (50%-70%)
Good (80%-100%)

No. of extraspinal bone metastasis foci
=3
1-2 1
0

No. of extraspinal metastasis foci in the vertebral body
=3
1-2
0

Metastases to the major internal organs
Unremovable

N = O

N = o

= o

Removable

N

No metastases
Primary site of the cancer
Lung, osteosarcoma, stomach, bladder, esophagus, pancreas
Liver, gallbladder, unidentified
Others
Kidney, uterus
Rectum

U= W N = O

Thyroid, breast, prostate, carcinoid tumor
Palsy

Complete (Frankel A, B)

Incomplete (Frankel C, D)

None (Frankel E)

N = o

Criteria of predicted prognosis: Total score (TS) 0-8: < 6 mo; TS 9-11: = 6
mo; TS 12-15: = 1 year.

giant cell tumor of the bone, aneurysmal bone cyst,
eosinophilic granuloma and neurofibroma are the most
common primary benign spine tumors. Primary benign
tumors of the spine are more common than primary
malignant ones. Benign aggresive tumors, such as giant
cell tumor of the bone, osteoblastoma and aneurysmal
bone cyst, tend to relapse. Because of that, surgical
treatment of these tumors must include local adjuvant
agents with marginal resection™”.

Osteochondromas as they are mostly seen in the
other benign tumors of the spine, originate from posterior
elements and become symptomatic by spinal canal
compromise or nerve root compression. One should not
forget that, if the cartilage cap of the osteochondroma is
not completely removed, the tumor can recur™®.

Osteoid osteoma is a frequent primary benign
spinal tumor. Osteoid osteoma is commonly seen in
adolescents and young adults with painful secondary
scoliosis and pain that worsens at night and is relieved
by non-steroidal anti inflammatory agents, especially
acetyl-salicylate. Treatment of osteoid osteoma is based
on removal or ablation of entire nidus. Symptoms
dramatically disappear after treatment!*.,

The most common site for osteoblastoma in the entire
skeleton is the spinal column. Although histopatologically
similar to osteoid osteoma, osteoblastoma has different
clinical and radiological characteristics. Osteoblastomas
mostly originate from posterior elements, as other benign
tumors. In contrast to osteoid osteoma, osteoblastoma
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can grow into the spinal canal and may cause dural sac
compression. Treatment of osteoblastomas consists of
intralesional excision or marginal resection according to
histopatological grade. Postoperative radiotherapy may
be feasible in terms of local control in some cases™.

Hemangioma is the most frequent benign tumor
involving the spinal column. Typically hemangiomas
involve vertebral body and they are usually asymptomatic
lesions. According to autopsy findings, hemangiomas are
seen in 10% of the general population™, Even though
hemangiomas are asymptomatic, they may cause
pathological fractures. Also, hemangiomas can cause
symptoms in the 3™ trimester of pregnancy.

Aneurysmal bone cysts (ABC) are commonly
seen in the posterior elements of the spinal column in
patients under the age of 20. ABC have a tendency to
involve more than one segment. ABC are continuously
growing and expanding active or aggresive (stage 2-3)
lesions. Treatment of ABC consists of embolization or
wide resection after embolization. ABC have an overall
recurrence rate of 25%""".

Giant cell bone tumor (GCT) is commonly seen in the
sacrum more than other parts of the spinal column. It is
difficult to obtain clean surgical margins in the surgical
treatment of GCTs because of their localization within
the vertebral body. Surgical margins should aim wide
resection, because piece-meal removal is associated
with a recurrence rate of 50% in surgical treatment
of GCT. Postoperative radiotherapy for local control
is controversial because of high risk of sarcomatous
transformation. This transformation is generally to
secondary osteosarcoma. Even though GCT is a benign
tumor, it is capable of lung metastasis.

Eosinophilic granuloma is a benign tumor which is
more often seen in children and adolescents. Eosinophilic
granuloma generally causes uniform, rapid flattening of
the vertebral body. Radiological apperance of this type
of vertebral body involvement is called vertebra plana®.
Always it heals spontaneously. Classical treatment
is observation and bracing in some cases to prevent
development of kyphosis.

Primary musculoskeletal system sarcomas in spine
Three types of major primary musculoskeletal system
sarcomas that are mostly seen in the spinal column are
osteosarcoma, Ewing’s sarcoma and chondrosarcoma.
These tumors can be seen in any part of the entire
spinal column. Osteosarcoma and Ewing’ sarcoma are
more often seen in children and adolescents but chond-
rosarcomas are more often seen in adults and older
individuals™.

Ewing’s sarcoma is more frequent in patients
between the age of 5 and 20. Because of the inflam-
matory characteristics of Ewing’s sarcoma, this tumor
may be misdiagnosed as infection and diagnosis can be
delayed™. Swelling, local tenderness, fever and increase
in sedimentation rate are the significant characteristics
of patients with Ewing’s sarcoma. Spinal column invo-
Ivement is seen in only 5% of patients with Ewing’s
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sarcoma. In patients with axial skeleton involvement,
Ewing’s sarcoma is most commonly seen in the pelvis. In
contrast to long bones in which periosteal reaction and
permeative destruction are predominant, lytic lesions
associated with soft tissue masses in the vertebral body
is the main radiological finding of spine involvement of
Ewing’s sarcoma. Preservation of contiguous discs help
to distinguish Ewing’s sarcoma from spondylodiscitis.
In pediatric spinal infections, disease generally starts
from disc space and extends to vertebral end plates,
but in Ewing’s sarcoma involvement starts from the
core trabecular bone of the vertebral body, and endplate
involvement may be seen in late phase of the tumor
invasion'”), Because of high cellularity of the tumor
tissue, Ewing’s sarcomas located in extremities and the
spine respond well to chemotherapy. Wide resection
with clear surgical margins is possible after neo-adjuvant
chemotherapy in Ewing’s sarcoma. Postoperative
radiotherapy should be given in cases with contaminated
surgical margins®.

Even though osteosarcoma is the most commonly
seen primary malignant tumor of bone, spinal involve-
ment is rare. Approximately 2% of all osteosarcomas
originate from the spine. Classic osteosarcoma is
most commonly seen in the second decade of life.
Occasionally, osteosarcoma may have its second
peak incidence in the 6™ decade of life as secondary
osteosarcomas which arise from sarcomatous transfor-
mation of presarcomatous lesions such as Paget’s
disease of bone and fibrous dysplasia®. Paget’s osteo-
sarcomas more commonly occur in the spine and
pelvis. Treatment of osteosarcomas involving the spinal
column is similar to that for extermity osteosarcomas.
Treatment of osteosarcoma has evolved in the last 40
years. Before 1970s, 5-year-survival rate was 10% for
osteosarcomas, with 70%-80% of the patients surviving
with no evidence of disease today. Current treatment
of osteosarcoma consists of 2 episodes of neoadjuvant
chemotherapy followed by wide or radical resection and
at least 4 more chemotherapy episodes. Tumor response
to chemotherapy is important for prognosis®®>.

Chondrosarcomas are more common than the
other primary sarcomas in the spine. As a result of
highly avascular characteristics of cartilage tissue, cho-
ndrosarcoma is unresponsive to chemotherapy and
radiotherapy so that main determinative for prognosis is
surgical treatment with wide or radical surgical marginst®.
In surgical treatment main target should address radical
resection.

Chordoma does not originate from the muscu-
loskeletal system, and this tumor arises from remnants
of the notochordal cells. Even though it is not a primary
skeletal tumor, chordoma involves the spinal column
and affects mainly the sacrum and lower lumbar
vertebrae with its destructive behaviour. Chordoma is
one of the most common tumors of the sacrum. While
60% of chordomas arise in the sacrum, 25% are seen
at the skull base and the remaining 15% seen in the
rest of the axial skeleton®®!. Chordomas are generally
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seen in the midline and caudal half of the sacrum (S3
and more caudal levels). Constipation, coccygodynia,
hemorrhoids and urinary incontinance are the most
common symptoms. Half of the sacral chordomas are
palpable in digital rectal examination. As an original soft
tissue tumor, chordoma is best evaluated using MRI.
Surgical margins have great importance in prognosis of
chordoma, therefore especially in the treatment of sacral
chordoma wide resection should be aimed.

CONCLUSION

Spinal column represents the major portion of the axial
skeleton that supports vital organs. Metastatic tumors
are the most frequent tumors that involve the spine.
In terms of frequency, benign bone tumors follow the
metastatic tumors and primary bone sarcomas are the
least frequent tumors that involve the spine. Sometimes
it is difficult to distinguish primary tumors from metastatic
tumors in the spine. Metastatic tumors with unknown
origin are also common in the spine. Knowledge about
the primary lesion has critical importance in treatment
protocol for metastatic tumors of the spine. Therefore,
in primary unknown metastases, biopsy is an important
step which affects the treatment modalities. It should
be kept in mind that metastatic lesions that involve the
spinal are a part of systemic malignancies. Surgical
staging is important for determining treatment protocol.
Treatment of metastatic tumors should aim pain relief
with preservation of mechanical and neurological
functions of the spine. In primary tumors treatment
strategy should address removal of local disease while
preserving the mechanical and neurological functions of
the spine. As in all oncological surgery procedures, all
diagnostic and interventional procedures in primary or
metastatic tumors of the spine, as well as the general
management of the patient should be performed in a
multidisciplinary approach.
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