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Clinical Utility of Gd-DTPA subtraction MR imaging for Spinal Bone Metastasis
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Based on reports that Gd-DTPA contributes fo the detection of tumors, we used it in 31 cases (97
lesions) of spinal bone metastases. The result was that Gd-DTPA increased the intensity of tumors
and the surrounding bone marrow to almost the same level in 53%. To show the metastases clearly, an
existing subtraction command system was utilized. The technique included the pixel-by-pixel method,
to obtain a Gd-DTPA T1-weighted image (T1WI) subtracted by the original TIWI. The detectability of
the subtraction image was improved up to 96%, but was less than the original T1WI (99%). Because of
the different imaging rationale between two methods, a means to assess the quality of diagnosis must
be proposed. To check the normal background, the same kind of postprocessing was performed in 21
patients without malignancy. Gd-DTPA prefusion was highest in the paravertebral veins, moderate in
muscles and epidural fat, and lowest in the spinal cord, intervertebral disk and bone cortex. Gd-DTPA
enhanced subtraction MR imaging provides a new diagnostic tool to detect and to assess bone
metastasis.
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Table 1 Gd-DTPA enhancement in/around the
spine in patients without malignnacy (n=21)

Anatomic site Score of enhancement

basivertebral vein 2~3(3.00
epidural plexus 2~3(3.0)
paraspinal muscle 1~2(1.2)
bone marrow 1(1.0)
epidural fat 1(1.00
cortical bone 000
intervertebral disk 000y
spinal cord 000y

Score 0 no enhancement, 1 : faint, 2 | moderate,
3 marked. (average score)
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Table 2 Signal intensity of bone metastasis on T1
WI and Gd-DTPA T1WI

Signal intensity TIWI Gd-DTPA T1WI
(LL) 1 1
(L) 95 37
m 1 50
(H) 9

Signal intensity (L): lower than bone marrow, and
higher than nomal skeletal muscles, (I) : isointensity to
bone marrow, (H) : higher than bone marrow, and lower
than fat, (LL) : much lower than (L).
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Table 3 Detectability of bone metastasis in com-
parison among T1WI, Gd-T1W1 and subtraction
MRI

Level of spine | TIWI ~ G&-TIWI ~ Subtraction MRI
cervical (8)  5(100%) 4(80%) 5(100%)
thoracic (29) 28 (97 14(48) 28 (97
lumbosacral  (63) 63(100)  28(44) 60 (95)

Size ! <2cm (18) 18(100) 5(28) 1801002
=2cm  (79) 78 (99) 41052 75 (85)
Total (97) 89 (99) 46047 93 (962

Table 4 Enhancement pattern of bone metas-
tasis in relation to grade of intensity on T1WI,
size and primary lesion

Enhancement pattern solid  mottled ;:apfed enharr]gim nt
Intensity on T1WI:
(LL) 1 — — =
(L) 76 14 1 4
(I 1 = — —
Size : <Zem 18 — — -
22cm 60 14 1 4
Primary lesion:
lung cancer 30 7 1 4
breast cancer 39 5 — —
others 9 2 = —
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Fig. 1 *“Solid enhancement” A 43-year-old female
with uterine leiomyosarcoma.
a) Sagittal TIWI shows areas of low intensity in
12,4 and 5. b) Gd-DTPA enhancerent causes L4
and L& almost equal to normal vertebrae in inten-
sity. ¢) Subtraction process makes clearer image
homogeneous in intensity.

2) mottled enhancement | &N —i2E #ahs (Fig 3)
#ahs (Fig. 2) 4) no enhancement . EFEBE Dol b D
3) ring-shaped enhancement : & & @ i (Fig. 4)

(14) HAERSE #53& $25
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Fig. 2 “Mottled enhancement” A 38-year-old male
with adenocarcinoma of unknown origin.
a) T1WI shows multiple areas of low intensity in
lumbosacral vertebrae. b) Gd-DTPA enhance-
ment causes inhomogeneous increase in intensity,
but subtle. ¢) Subtraction image shows (mottled
enhancement” in L2~S1.
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Fig. 3 “Ring-shaped enhancement” A 66-year-old

male with lung cancer (poorly differentiated
squamous cell carcinoma)
a) Axial TIWI of the pelvis shows a large area
of low intensity in left lateral portion of S1. b)
Gd-DTPA enhancement sharply demarcates cen-
tral low intensity area from surrounded tissues.
¢) Subtraction image shows marked (ring-
shaped enhancement” despite misregistration
artifacts.
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@boﬂﬁ%%ﬂﬁgﬁﬁmﬁﬁLﬁ%Driﬁ
BrElL, MEOCaYFFRAMET LD T
BB,

DX 5Bz GA-DTPA TEE X 1T 521
TiY, 2o TEBROBEEIMETT 50T,
EROEEDRELEENCH LN TS DI
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Fig. 4 “No enhancement” A 56-year-old female
with lung cancer (adenocarcinoma)
a) TIWI shows an area of very low istensity
(classified as LL) involving the entire L3. A
semilunar area of low intensity (classified as L)
is also seen in L4 posteriorly. b) Gd-DTPA en-
hancement fails to increase intensity in L3, but
causes homogeneous increase in L4. ¢) Subtrac-
tion image shows “no enhancement” in L3, and
solid or mottled in L4.
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