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Magnetic Resonance Imaging of the Metastatic Vertebral Tumor
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Fourty two patients underwent MR studies for a variety of lesions in the vertebral body. A 0.15-T
MR system was employed. Twenty five patients were found to have malignant metastatic lesions
(group 1); 16 had non-neoplastic lesions (group 2). The ability to discriminate between group 1 and
group 2 with MR imaging was evaluated. All malignant metastatic lesions appeared as low intensity
areas on both T1-weighted spin echo image and inversion recovery image, but 44 to 53% of the
non-neoplastic lesions appeared as low intensity areas, respectively. The diagnostic ability with signal
intensity of the vertebral column was evaluated on various pulse sequences; sensitivity of inversion
recovery and T1-weighted spin echo image was 100%, in contrast specificity of these pulse sequences
was 47 to 56%, overall accuracy was the highest on T1-weighted spin echo image (86%). The signal
intensity of intervertebral disk was also evaluated in both groups. The intervertebral disks adjacent to
the all malignant metastatic lesions showed normal intensity on both T1-weighted spin echo image
and inversion recovery image, but non-neoplastic lesions showed variable intensities on images with
all pulse sequences. The diagnostic ability with the signal intensitis of the vertebral column and
intervertebral disk was higher than that of the vertebral columns alone. Consequently accuracy was
the highest in that case of both intervertebral disk and bone marrow which were imaged on T1-
weighted spin echo (93%). We concluded that this diagnostic method was useful in distinguishing
malignant metastatic from non-neoplastic lesions.
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Table 1 Information for the each group

Group 1 Group 2
No. of Patients 25 17
Male Female Ratio 18/7 4/13
Age(yr)
Mean 58.8 63.9
Range 18—78 38—80

Group 1: Malignant metastatic lesions
Group 2: Non-neoplastic lesions
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Fig. 1 68-year-old male with metastases from prostatic cancer. Sagittal section

of thoracic vertebral column.

a: Tl weighted spin echo image (TR 200msec, TE 40msec), b: inversion
‘recovery image (TR 2100msec, TT 500msec) and ¢ : T2 weighted spin echo image

(TR 2100msec, TE 80msec) were showed.
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Fig. 2 7l-year-old male with osteoporosis of the lumbar spine. Sagittal section
of thoracic vertebral column.
a: T1 weighted spin echo image (TR 200msec, TE 40msec), b: inversion
recovery image (TR 2100msec, T1 500msec) and c : T2 weighted spin echo image
(TR 2100msec, TE 80msec) were showed.
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3a
Fig. 3 63-year-old female with metastases from
lung cancer. Sagittal section of thoracic vertebral
column.
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3b
a: T1 weighted spin echo image (TR 300msec, TE
40msec) was showed. b : Autopsy specimen of the
thoracic spine.

Table 2 Tumor signal relative to normal mar-
row signal for various pulse sequences

Group 1 Group 2
High Iso Low Mixed High Iso Low Mixed

Intensity

T1 weighted spin
achio 0o 0 20 0 0 4 4 1

T2 weighted spin
echo 5 5 14 0 3 10 3 1

Inversion
recovery 0 0 24 0 3 4 9 1
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Table 3 Intervertebral disk signal relative to
involved bone marrow signal for various pulse

sequences
Group 1 Group 2
Intensity
normal abnormal normal abnormal
T1 weighted spin
eokin 20 0 4 6
T2 weighted spin
echo 18 6 4 13
Inversion recovery 27 0 6 11

Table 4 Diagnostic value of metastatic verte-
bral tumor using vertebral signal intensity for
various pulse sequences

Sensitivity ~ Speificity Accuracy

Inversion recovery 100 47 78
T1 weighted spin

echio 100 56 86
T2 weighted spin 58 82 68

echo
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Table 5 Diagnostic value of metastatic verte-
bral tumor using combined method of signal
intensity of bone marrow and intervertebral
disk for various pulse sequences

Bone Marrow

Inter Vertebral Disk

Inversion T1 Weighted
Recovery  Spin Echo
Sensitivity 100 100
[nversion Recovery Specificity %5 70
Accuracy a0 90
Sensitivity 100 100
T1 Weighted Spin Echo Specificity 80 30
Accuracy 93 93
Sensitivity T4 79
T2 Weighted Spin Echo Specificity 88 90
Accuracy 79 83
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