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MR Imaging of Bone Metastasis

Masashi Koyama"®, Yasumasa Kuroda®, Akira Sano!, Sadahiko Nishizawa?,
Masao Murakami?, Shinichi Miyamoto?, Keiichi AndoV, Tsutomu MarutaV,
Satoru Ishikura?, Sumiaki Matsumoto! and Michimasa Matsuo?
Department of Radiology, Tenri Hospital
MR Center, Tenri Hospital
$Department of Radiology, Nagoya City University
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One hundred and three patients with known malignancy and suspected bone metastasis
underwent magnetic resonance imaging. In 93%, the metastatic lesions, detected both on plain films
and radionuclide bone scans, showed decreased signal intensity on T1-weighted images and increased
signal intensity on T2-weighted images. All lesions, except one lesion showing much blastic change on
plain films, showed contrast enhancement with Gd-DTPA administration. Although further inves-
tigation is needed, a correlation between the type of primary malignancy and the signal intensity of the
metastatic lesion is suggested. Among 312 metastatic lesions detected by MR imaging, 272 lesions
(87%) and 134 lesions (40%) were also detected by radionuclide bone scans and plain films, respectively.
In five cases, MR imaging clearly revealed the lesion compressing the spinal cord, which helped us
formulate a therapeutic plan. We conclude that MR imaging is the most sensitive examination for

detecting bone metastasis and is necessary for planning treatment.
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Table 1 Materials in 103 patients

Primary tumor

Lung 49
Breast 24
Cervix of uterus 3
Prostate, stomach, kidney, liver (2 cases in each) 8
Others 19
Scanned site
Skull 6
Cervical s. 20
Thoracic s. 25
Lumbosacral s. 54
Pelvis 16
Extremities 9
. : spine
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Table 2 MR intensity of bone metastasis

T1 weighted T2 weighted Gd-DTPA

Intensity
I H L I H CEH) (=)
Lesions 127 4 3 1 4 116 &7 1

L:low, I:iso, H: high, CE: contrast enhancement
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Fig. 1 Patient with sarcoma
(a) : Radiograph showing lytic metastasis in L4. (b) ;: Bone scintigraphy showing
increased uptake in the lesion. Correlative sagittal MR scans showing low inten-
sity on Tl-weighted image (c¢) and high intensity on T2-weighted image (d).
Gd-DTPA administration (e), and subtraction (¢) from (e) clearly demonstrate
contrast enhancement of the lesion (f).
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Table 3 Combination of metastatic signal inten-
sities on T1 and T2 weighted images

T2 weighted
Intensity
L I H
iif 1 3 112
T1 weighted I 0 ] 2
H 0 0 3
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Table 4 Primary tumor and metastatic

intensity
TIW/T2W Primary tumor and number of lesions
L/H lung:56 breast: 33 others: 23
L/1 basal cell ca. © 1 malg. melanoma :1 lang : 1
A lung(adenocarcinoma) : 1
I/H renal cell ca. : 2
H/H  hepatocellular ca. : 3

L:low intensity I:isointensity H: high intensity

Table 5 40 lesions detected only by MRI

1) site 2) size

Skull 0 < 10mm 18
Cervical s. 5 W=, <20mm 12
Thoracic s. 12 20mm= 10
Lumbosacral s. 23

Pelvis 0

Extremities 0

§.: spine
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Fig. 2 Patient with lung cancer (adenocarci-
noma)
(a) : Coronal section of lumbar spine with multi-
ple metastases, (b), (c) : Sagittal MR scans in the
midline section of the spine. Metastases show low
intensity on T1l-weighted image (b) and high
intensity on T2-weighted image (¢). Note a small
lesion is also demonstrated well by MRI (arrow).
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Fig. 3 Patient with lung cancer (adenocarci-
noma)
(a) : Radiograph showing markedly blastic met-
astasis in L3. Correlative sagittal MR scans show-
ing low intensity both on T1(b)- and T2(c)-
weighted images. Gd-DTPA administration (d)
and its subtraction image (e¢) demonstrate no
enhancement in the lesion.
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