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1. Introduction

Primary malignant bone tumors of the spine are relatively rare when compared with metastatic
disease and multiple myeloma. The last two usually manifest with multifocal lesions and thus pose
little diagnostic dilemma.

The aim of this presentation is to review the imaging findings of primary malignant bone tumors of
the spine using a multimodality approach (X-Ray, CT, MR).
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MFH – Malignant Fibrous Histiocytoma. Repair in the different distribution of malignant neoplasm
in general bone and spine. For example osteosarcoma is the most frequent neoplasm in general
bone, but it is rare in spine. On the other hand, chordoma is the most frequent in spine, and is
relatively rare in general bone.
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2. Discussion

Discussion.
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X-Ray and CT – Pelvis X-Ray obtained with two years interval (patient refused treatment in 1997)
reveals a slow growing tumor. This case appears in the midline of sacrococcygeal region (the most
frequent location for Chordoma) as a expansil lytic lesion, that spares the upper portion of sacrum.
The soft-tissue mass has low density (circle), due to the myxoid-type tissue present pathologically.
There are intra-tumoral calcifications (arrows) that usually represent destructed bone sequestrum
(and not matrix calcification).
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X-Ray and CT – In lombar spine the lesion usually arises from the transition between the anterior
2/3 with the posterior 1/3 of the vertebral body (place of remnants of notochord). Usually, lombar
chordoma, as seen in this case, has a mixed pattern of lysis and sclerosis. There is a soft tissue mass
with calcifications, intervertebral disk involvement with narrowing (can simulate infection!) and
partial vertebral body collapse.
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X-Ray, CT and MR – Osteolytic lesion, with a big and lobulated soft-tissue mass, that goes through
an enlarged neural foramina extending to epidural and paravertebral space. There is low signal on
T1, very high signal on T2 (myxoid content) with a weak but heterogeneous enhancement after
gadolinium.
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X-Ray, CT and MR – Osteolytic lesion, with a big and lobulated soft-tissue mass, that goes through
an enlarged neural foramina extending to epidural and paravertebral space. There is low signal on
T1, very high signal on T2 (myxoid content) with a weak but heterogeneous enhancement after
gadolinium.
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CT and MR – We can see several volumous soft-tissue masses in the pelvis (arrows). The lesions
have intermediate signal on T1 and high signal on T2. There are also multiple liver metastasis.
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CT and MR – We can see several volumous soft-tissue masses in the pelvis (arrows). The lesions
have intermediate signal on T1 and high signal on T2. There are also multiple liver metastasis.



19.jpg

20.jpg



21.jpg



22.jpg



23.jpg

X-Ray and CT – There is a osteolytic lesion associated with a volumous soft-tissue mass, which has
several mineralized areas (resulting not only from chondroid matrix mineralization but also due to
bone sequestra that result from destruction of the previous osteochondroma). The low attenuation
seen at CT in the nonmineralizard portion of the mass is typical, and reflects the high water content
of hyaline cartilage.
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X-Ray and CT – There is a osteolytic lesion associated with a volumous soft-tissue mass, which has
several mineralized areas (resulting not only from chondroid matrix mineralization but also due to
bone sequestra that result from destruction of the previous osteochondroma). The low attenuation
seen at CT in the nonmineralizard portion of the mass is typical, and reflects the high water content
of hyaline cartilage.
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X-Ray, CT and MR – This case has a mixed pattern (lytic and sclerotic), more often seen after
treatment. The lesion is centered in the vertebral body – a typical location for Ewing Sarcoma.
There is a prevertebral soft-tissue mass, also a prominent feature of these lesions. The MR
appearance is nonspecificic – intermediate signal intensity on T1 and intermediate to high signal
intensity on T2.
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MR – The associated soft-tissue mass is the prominent feature of this tumor. The MR findings are
nonspecific, with low/intermediate signal on T1, and a weak homogeneous enhancement after
gadolinium.
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X-Ray and CT – This lesion is difficult to characterize on X-Ray. However CT demonstrates well the
typical permeative pattern seen in primary bone lymphoma.
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X-Ray, CT and MR – The pattern of this lesion is mainly osteolytic, with partial vertebral body
colapse. At MR there is low signal on T1 and high signal on T2. After gadolinium there is little but
heterogeneous enhancement. In this case there isn’t an associated soft-tissue mass (frequently
seen with this kind of tumors).
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X-Ray, CT and MR – The pattern of this lesion is mainly osteolytic, with partial vertebral body
colapse. At MR there is low signal on T1 and high signal on T2. After gadolinium there is little but
heterogeneous enhancement. In this case there isn’t an associated soft-tissue mass (frequently
seen with this kind of tumors).
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X-Ray, CT and MR – The pattern of this lesion is mainly osteolytic, with partial vertebral body
colapse. At MR there is low signal on T1 and high signal on T2. After gadolinium there is little but
heterogeneous enhancement. In this case there isn’t an associated soft-tissue mass (frequently
seen with this kind of tumors).
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CT – Osteolytic lesion located in the vertebral body associated with a soft tissue mass.
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X-Ray, CT and MR – Osteolytic lesion affecting a lombar vertebral body, with relative preservation
of cortical bone – “empty vertebra appearance”. We can see several lytic areas, separated by
vertical bone bridges, with preservation of vertebral body height. The lesion has low signal on T1
and high signal on T2, with enhancement after gadolinium.
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X-Ray, CT and MR – Osteolytic lesion affecting a lombar vertebral body, with relative preservation
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X-Ray and CT – Purely lytic lesion with associated soft-tissue mass.
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X-Ray and MR – There is fracture with vertebral body collapse, being apparent a medular osteolytic
pattern with relative preservation of cortical vertebral plates. The lesion is low signal on T1 and
high signal on T2, with good enhancement after gadolinium.
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X-Ray and MR – There is fracture with vertebral body collapse, being apparent a medular osteolytic
pattern with relative preservation of cortical vertebral plates. The lesion is low signal on T1 and
high signal on T2, with good enhancement after gadolinium.
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Interventional Radiology – CT guided biopsy is instrumental for obtaining tissue for histologic
analysis. Biopsy can be made in the bone lesion or in the often associated soft-tissue mass, at any
level of the spine.

Conclusions:

1) The identification of a solitary spinal bony lesion challenges the differential diagnosis, and imaging
is instrumental for clinical decision making.

2) Radiological and clinical findings quite often are sufficiently specific to address the correct
diagnosis.

3) When necessary CT guided biopsy is the best way for obtaining tissue for histologic analysis.
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MR – The associated soft-tissue mass is the prominent feature of this tumor. The MR findings are
nonspecific, with low/intermediate signal on T1, and a weak homogeneous enhancement after
gadolinium.



16.jpg

X-Ray, CT and MR – Osteolytic lesion, with a big and lobulated soft-tissue mass, that goes through
an enlarged neural foramina extending to epidural and paravertebral space. There is low signal on
T1, very high signal on T2 (myxoid content) with a weak but heterogeneous enhancement after
gadolinium.



15.jpg

X-Ray, CT and MR – Osteolytic lesion, with a big and lobulated soft-tissue mass, that goes through
an enlarged neural foramina extending to epidural and paravertebral space. There is low signal on
T1, very high signal on T2 (myxoid content) with a weak but heterogeneous enhancement after
gadolinium.



47.jpg

X-Ray, CT and MR – Osteolytic lesion affecting a lombar vertebral body, with relative preservation
of cortical bone – “empty vertebra appearance”. We can see several lytic areas, separated by
vertical bone bridges, with preservation of vertebral body height. The lesion has low signal on T1
and high signal on T2, with enhancement after gadolinium.



46.jpg

X-Ray, CT and MR – Osteolytic lesion affecting a lombar vertebral body, with relative preservation
of cortical bone – “empty vertebra appearance”. We can see several lytic areas, separated by
vertical bone bridges, with preservation of vertebral body height. The lesion has low signal on T1
and high signal on T2, with enhancement after gadolinium.



48.jpg

X-Ray, CT and MR – Osteolytic lesion affecting a lombar vertebral body, with relative preservation
of cortical bone – “empty vertebra appearance”. We can see several lytic areas, separated by
vertical bone bridges, with preservation of vertebral body height. The lesion has low signal on T1
and high signal on T2, with enhancement after gadolinium.



42.jpg

X-Ray, CT and MR – The pattern of this lesion is mainly osteolytic, with partial vertebral body
colapse. At MR there is low signal on T1 and high signal on T2. After gadolinium there is little but
heterogeneous enhancement. In this case there isn’t an associated soft-tissue mass (frequently
seen with this kind of tumors).



41.jpg

X-Ray, CT and MR – The pattern of this lesion is mainly osteolytic, with partial vertebral body
colapse. At MR there is low signal on T1 and high signal on T2. After gadolinium there is little but
heterogeneous enhancement. In this case there isn’t an associated soft-tissue mass (frequently
seen with this kind of tumors).



40.jpg

X-Ray, CT and MR – The pattern of this lesion is mainly osteolytic, with partial vertebral body
colapse. At MR there is low signal on T1 and high signal on T2. After gadolinium there is little but
heterogeneous enhancement. In this case there isn’t an associated soft-tissue mass (frequently
seen with this kind of tumors).



30.jpg

X-Ray, CT and MR – This case has a mixed pattern (lytic and sclerotic), more often seen after
treatment. The lesion is centered in the vertebral body – a typical location for Ewing Sarcoma.
There is a prevertebral soft-tissue mass, also a prominent feature of these lesions. The MR
appearance is nonspecificic – intermediate signal intensity on T1 and intermediate to high signal
intensity on T2.
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X-Ray and CT – In lombar spine the lesion usually arises from the transition between the anterior
2/3 with the posterior 1/3 of the vertebral body (place of remnants of notochord). Usually, lombar
chordoma, as seen in this case, has a mixed pattern of lysis and sclerosis. There is a soft tissue mass
with calcifications, intervertebral disk involvement with narrowing (can simulate infection!) and
partial vertebral body collapse.
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X-Ray and CT – Pelvis X-Ray obtained with two years interval (patient refused treatment in 1997)
reveals a slow growing tumor. This case appears in the midline of sacrococcygeal region (the most
frequent location for Chordoma) as a expansil lytic lesion, that spares the upper portion of sacrum.
The soft-tissue mass has low density (circle), due to the myxoid-type tissue present pathologically.
There are intra-tumoral calcifications (arrows) that usually represent destructed bone sequestrum
(and not matrix calcification).
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X-Ray and CT – Purely lytic lesion with associated soft-tissue mass.
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X-Ray and CT – There is a osteolytic lesion associated with a volumous soft-tissue mass, which has
several mineralized areas (resulting not only from chondroid matrix mineralization but also due to
bone sequestra that result from destruction of the previous osteochondroma). The low attenuation
seen at CT in the nonmineralizard portion of the mass is typical, and reflects the high water content
of hyaline cartilage.
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X-Ray and CT – This lesion is difficult to characterize on X-Ray. However CT demonstrates well the
typical permeative pattern seen in primary bone lymphoma.
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X-Ray and MR – There is fracture with vertebral body collapse, being apparent a medular osteolytic
pattern with relative preservation of cortical vertebral plates. The lesion is low signal on T1 and
high signal on T2, with good enhancement after gadolinium.
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