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Fundamental Study of the Detection of
Metastatic Bone Tumors with
Whole-body MR Imaging

Masami lizuka, Kiyohisa Nagai,
Tsutomu Tamada, Yasumasa Kajihara
and Masao Fukunaga

Preliminary studies were performed to evaluate the use-
fulness of whole-body magnetic resonance imaging (WB-
MRI)in the screening of bone metastases. The fast short TI
inversion recovery sequence was the most suitable method
because of its minimal image distortion and uniformity of
fat suppression in a large ficld of view. In 4 cases of malig-
nant tumor, the localization of all 8 bone metastases detected
with bone scintigraphy (BS)could be clarified with WB-MRI.
Furthermore, WB-MRI with fast STIR alone could depict 4
lesions undetected by BS, and WB-MRI combined with con-
trast enhancement could depict 5 such lesions.
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Table 1 Pulse sequences for WB-MRI and their parameters

Pulse sequence Contrast TR TE NEX  Acquisition time Option
Fast short Tl inversicn recovery STIR 5000- 60 Tl 120-150 2 2:40-5:34") PG (chest)
(fast STIR) 10434" ETL 12 RTr (abdomen)
Fast spin echo T2 4000 92 ETL 12 3 2:48 FS
(FSE)
Fast gradient recalled acquisition T2 150 8.1 Flip angle 30° 1 0:20 FS
in the steady state (fast GRASS) Matrix 512 x 128
Spin echo echo planar imaging T2 1999 70 No. of shots 32 1 1:06
(SE-EPI) Matrix 256 x 128
Fast spoiled GRASS T 275-325 3.6 Flip angle 90° 4 3:33-4:12 With and without FS
(fast SPGR)
Fast spin echo T 650 14 ETL3 2 4:14 With and without FS
(FSE)

1)TR or acquisition time is dependent on the peripheral gating (PG) or respiratory triggering (RTr). FS: Fat suppression by chemical shift
presaturation. NEX: Number of excitations. ETL: Echo train length. In all sequences except fast GRASS and SE-EPI, imaging matrix was
512 % 192. A normal volunteer was imaged by all of these sequences, and four patients by fast STIR and fast SPGR with FS sequences.
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Fig. 1 A 37-year-old man with hepatocellular carcinoma.
A: Fast STIR whole-body images demonstrate metastasis at
the L4 vertebral body, pneumonia and pleural effusion of the
right lung, and a large liver mass. The hepatic turnor occu-
pies the entire liver in this slice, and the right kidney is com-
pressed to the right side.

B: Gd-enhanced fast SPGR image. The metastasis at L4 is
markedly enhanced.
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