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Imaging of Tumors of the Spine and
Spinal Cord

Noriaki Tomura

Imaging of the spine and spinal cord has traditionally been
accomplished with plain radiography, myelography, and CT.
Recently, MR imaging has become the technique of choice
in the assessment of lesions of the spine and spinal cord. MR
imaging provides accurate localization of intramedullary,
intradural extramedullary, and extradural tumors.

Ependymomas and low-grade astrocytomas are the most
common intramedullary tumors. MR imaging findings are
distinguishable by the delineation and size of the lesion, and
the signal intensity on T2-weighted images. Other less com-
mon tumors include malignant astrocytomas, hemangioblas-
tomas, and intramedullary metastasis. Numerous foci of high-
velocity signal loss are seen in the hemangioblastomas.

Metastasis, meningiomas, and schwannomas are the most
common intradural extramedullary tumors. Meningiomas are
characterized by dural enhancement on postcontrast T1-
weighted images. Schwannomas and neurofibromas often
erode bony structures and appear to be dumbbell-shaped.

Epidural metastasis accounts for the majority of extradu-
ral tumors. Primary malignant extradural tumors include
lymphomas, chordomas, and so on. The most common pri-
mary benign extradural tumor is hemangioma, which often
appears to be hyperintense on both T1-weighted and T2-
weighted images.

Intramedullary non-neoplastic lesions include demyelinat-
ing, vascular, and infectious diseases. Diffuse, peripheral,
or speckled contrast enhancement, and lack of contrast en-
hancement may suggest non-neoplastic lesions.
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Table 1 Intramedullary tumor

' Tumor Age (decade) Location MR findings
Ependymoma 3-5 Cellular egendymoma: cervical cord Enlargement of the cord frequent with rostral or caudal cysts
Myxopapillary ependyrnoma: lumbar cord  Hemorrhage: common (hypointensity at the tumor margin on T2W)
Enhances with CM
Astrocytoma 3-5 Cervical, thoracic Enlargement of the cord frequent with rostral or caudal cysts
Enhances with CM
Hemangioblastoma 3< Cervical, thoracic Enlargement of the cord
Cysts with nidus enhanced with CM
High-velocity signal loss
Metastasis 5< Anywhere Enhancement with CM along the cord surface

CM, contrast materirals; T2W, T2-weighted images

Fig. 1 Sagittal precontrast(A)and postcontrast(B) T1-weighted
and T2-weighted (C)images in a 53-year-old man with cellular
ependymoma (A, B: arrowheads, C: arrows)of the cervical cord.
Peripheral low signal intensity is seen on the T2-weighted im-
age and is characteristic of this tumor.
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Fig. 2 A 64-year-old man had a one-month history of weakness
of the lower extremities. Sagittal postcontrast T1-weighted image
of the thoracolumbar spine shows an enhancing mass (arrows)
with posterior vertebral scalloping. Myxopapillary ependymoma
was found at surgery.

Fig. 3 A 70-year-old woman presented with low back pain and gait dis-
turbance. Sagittal precontrast T1-weighted image (A)of the cervical and
upper thoracic spine shows enlargement of the cord. Sagittal T2-weighted
(B)and postcontrast T1-weighted (C)images show a circumscribed mass
(arrows)with edema of the rostral and caudal part of the cord. Gemistocytic

astrocytoma was found at surgery.
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Fig. 4 A 52-year-old man had onset of numbness of the lower
extremities 5 months previously. Sagittal postcontrast T1-weighted
image of the lower cervical and thoracic spine shows an irregu-
larly shaped enhanced lesion (arrowheads). Malignant astrocytorna
was found at surgery.
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Flg 5 A 54-year-old man had onset of gait disturbance and dysuria. Sagittal precontrast(A)and postcontrast(B) T1-weighted im-
ages of the thoracic spine reveal an intramedullary tumor (arrows) surrounded with edema.
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Table 2 Intradural extramedullary tumors

Tumor Age (decade) Location MR findings
Schwannoma 3-4 75%: intradural Osseous changes: common
Neurofibroma 25%: extradural or dumbbell Iso~hypointense on T1W

Target appearance on T2W
Enhances with CM

Meningioma 5< Thoracic: most common Isointense on T1W and T2W
Lateral to the cord Dural enhancement with CM
Lipoma 1-3 Anywhere Fatty intensity
Dermoid Congenital Lumbosacral: most common Fatty intensity: sometimes
Epidermoid Iso~hyperintense on all sequences
Metastasis 5< Lumbosacral: most common Multiple nodules enhanced with CM

CM, T2W, the same as
in Table 1; TIW, Tl-
| weighted images

Thickened nerve roots
Focal lumbosacral mass

N

Fig. 6 Auxial precontrast T1-weighted image (A)of C7 in a 48-year-old woman

with schwannoma. The mass (arrows)is isointense with adjacent muscle and

shows an enlarged neural foramen. Angiography (B)shows a hypervasular I..
|

mass (arrows). (B)

(A) . (B)

Fig. 7 A 60-year-old man had a 6-month history of low back pain. Coro-
nal (A) and axial (B)postcontrast T1-weighted images of the thoracic spine
depict an intradural extramedullary mass (arrows)with inhomogeneous
enhancement. Coronal image shows typical cerebrospinal fluid (CSF)
cap sign.
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Fig. 8 A 54-year-old woman had a one-year history of numbness of the lower extremities and urinary frequency. The mass(arrow)is
isointense with the spinal cord on a sagittal T2-weighted image (A) of the thoracic spine. Coronal T1-weighted image (B) depict the typical

appearance of dural enhancement (arrow).

Fig. 9 Coronal precontrast T1-weighted image of the lumbar spine
in a 45-year-old man with dermoid. Part of the mass shows a
hyperintense signal (arrows).
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Fig. 10 Sagittal postcontrast T1- wmghted image of the lumbar spine
in a 2-year-old girl with choroid plexus carcinoma in the posterior fossa.
A leptomeningeal metastatic tumor was found (arrowheads).

He L~V 2 b5 L, MRITIEIRIFEEOE S & FoY
(Fig. 9).
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Table 3 Benign extradural tumors

Tumor Age (decade) Lacation Distinguishing features
Hermangioma Any Lower thoracic and lumbar: most common Polka dot appearance on CT
High intensity on TIW and T2W
Osteoid osteoma 1-2 Lumbar: most common CT: dense sclerosis surrounding lucent nidus (< 1.5 cm)
Posterior elements MR: hypointense on T1W and hyperintense on T2W
Osteoblastoma 2-4 Posterior elements CT: Lytic lesion with sclerotic rim
MR: hypointense on TIW and hyperintense on T2W
Osteochondroma 1-2 Cervical: most common Cartilage cap: hypodense area on CT
Posterior elements MR signal: variable
Giant cell tumor 1-4 Sacrum: most common Expansile lytic lesion on CT
Vertebral body Multicystic mass on MR, bloody signal: frequent
Aneurysmal bone cyst 1-2 Cervical and thoracic: most common CT: expansile lytic lesion surrounded by eggshell-like bone
Posterior elements MR:: Multiloculated fluid-blood layers
Eosinophilic granuloma 1 Cervical: rost common Vertebra plana

Hyperintense on T2W
Soft tissue mass enhanced with CM

CM, TIW, T2W, the same as in Table 2

EHBH 5. drop metastasis (T B PIEHELAIE L~V I2Z% < ¥j—ThhH I HEni v s 5 (Fig. 12).
AHNB. FHEFEOTEHERIES & LT, 2034 b D% Table 4
AT, FRBREFEEICROCTIFICEFREL, &% ii‘flJl
HEITE 58 RIS B K & 2l % R 51 (Fig. 13).
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X joint. An exiradural enhanced lesion with vertebra plana is seen
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Fig. 12 Sagittal pre-con-
trast T1-weighted images
of benign and malignant
compression fractures.
Benign fracture of T12(A)
shows a solitary lesion
with smooth margins and
involves a superior part of
the vertebral body (arrows).
Malignant fractures of C5 -
T1(B)show multiple lesions
and involve the entire ver-
(B) tebral body and posterior el-
ements of the spine
(A) (arrows).

Table 4 Malignant extradural tumor

Tumor Age (decade) Location Distinguishing features

Lymphoma 4< Vetebral body, epidural space Hypointense on T1W, hyperintense on T2W
Hyperostosis: sometimes

Chordoma 3-7 Sacrum, clivus Lytic destructive lesion
Calcification or bony fragment: often
Enhances with CM

Plasmacytoma 5< Vertebral body Lytic lesion

Hypointense on T1W and hyperintense on T2W
OSteOSEIFCOITIa- 2-4 Anywhere Mixed lytic and sclerctic lesion
Hemorrhage: sometimes
Chondrosarcoma 4< Anywhere Mixed lytic and scleratic lesion
Ewing sarcoma 1-3 Sacrum, lumbar: most common Mixed lytic and sclerctic

CM, TIW, T2W, the same as in Table 2

Fig. 13 Axial precontrast CT in a 71-year-old
woman with chordoma. A large destructive
sacral mass (arrowheads)is seen.

12425 H25H 17



310 ik - FFRENES O T BT

L |l
k.

> 1
0
‘.
“
i

Fig. 14 Axial precontrast CT of T2 in a 43-year-old woman with
osteosarcoma. A sclerotic lesion involving the lamina (arrows)is
seen.

Table 5 Intradural diseases mimicking intradural tumors

Demyelinating disease Multiple sclerosis
Acute transverse myelopathy
Radiation rmyelopathy

AIDS-related myelopathy

Vascular disease Infarct

Arteriovenous malformation
Inflammatory disease Meningitis

Myelitis

Arachnoiditis
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Flg 15 Sagittal T2-weighted image of the lumbar :plne
in a 53-year-old woman with presumed infarct. She had
sudden onset of dysuria and weakness of the lower ex-
tremities. Sagittal T2-weighted image of the lumbar spine
reveals a hyperintense lesion of the cord with focal swelling
(arrowheads). The degree of swelling and extent of ab-
normal intensity decreased one month later.
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Fig. 16 Sagittal T2-weighted image of the lumbar spine
in a 53-year-old man who had gradual onset of weakness
of the lower extremities. Sagittal T2-weighted image shows
diffuse swelling of the cord with nurnerous signal voids in
the surface of the cord (arrows). Angiography demonstrated
a dural arteriovenous malformation.

FIRFHOEE L350 H AR EF BT #E SRR A& (1999
FI10H 8 H, MINIZBWTRERLZLOTHY, EFOFEHRES
PR LICoWT, FEILKENGRE B, dek
A AmMEE—dd, BAEKERHENE kR EL

g, KHEARFRTRA B MBS L 5.

X ®

D) ERME, BETR, SHL B, b B ERICBT b
SEMRIDTE, FR~DIEH. Hl}ﬁ’ﬁ"au_vﬂf"','z{’ﬁ'*ﬁ i), H
WEEH 39 :87-101, 1994,

2) Sze G, Krol G, Zimmerman RD et al: Intramedullary disease of
the spine: Diagnosis using gadolinium-DTPA-enhanced MR
imaging. AJNR 9: 847-858, 1988.

3) Wippold II FJ, Smirniotopoulos JG, Moran CJ, et al: MR imag-
ing of myxopapillary ependymoma: Findings and value to de-
termine extent of tumor and its relation to intraspinal structures.
AJR 165: 1263-1267, 1995.

4) Nemoto Y, Inoue Y, Tashiro T, et al: Intramedullary spinal cord
tumors: Significance of associated hemorrhage at MR imaging.
Radiology 182: 793-796, 1992.

5) Lim V, Sobel DF, and Zyroff J: Spinal cord pial metastasis: MR
imaging with gadopentetate dimeglumine. AJNR [1: 975-982,
1990.

6) Osborn AG: Tumors, cysts, and tumorlike lesions of the spine
and spinal cord. In Osborn AG (ed): Diagnostic neuroradiology,

R 124E5 25 H

876-900, 1994, Mosby, St.Louis

7) AHAMH, IR &F, FE&NE, M cTB X UMRIEIC
FHEE P AESIEOMRET. AR 0MES: 4 () Hn#e
#i), HARPEEfE, p53-58, 1992,

8) Friedman DP, Tartaglino LM, and Flanders AE: Intradural
schwannomas of the spine: MR findings with emphasis on con-
trast-enhanced characteristics. AJR 158; 1347-1350, 1992,

9) Bazan III C: Imaging of lumbosacral spine neoplasms.
Neuroimaging Clin North Am 3: 598-601, 1997.

10) #  fREE, BSOS © HEEELE, \WOH—, FEHEE K
FRIOMRI, 504--508, 1999, [EFHBREMYW, HIL

11) Czervionke LF and Berquist TH: Imaging of the spine. Tech-
niques of MR imaging. Orthop Clin North Am 28: 599-600, 1997.

12) Wetzel LH and Levine E: MR imaging of sacral and presacral
lesions. AIR 154: 771-775, 1990.

13) Gero B, Sze G, and Sharif H: MR imaging of intradural inflam-

matory disease of the spine. AINR 12: 1009-1019, 1991.



