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bone tumor, T,*-weighted images, gradient field echo, compression fracture
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Tablel Patients studied

Bone tumors 27
benign primary tumors 3
malignant primary tumors 5
metastatic tumors 19

(HCC: 6, lung cancer: 3, RCC: 3,
colon cancer : 2, others: 5)

spine 17
pelvis 3
femur 3
others 4

Non-tumorous compression fractures 12

HCC : hepatocellular carcinoma
RCC ! renal cell carcinoma

#l, RE1HFD, KEEE 3G (&TEMN), B8
3B (&TEM), ZoM 44 CBME, BEX2
) Thote., BHELITH, LHE10HFTHD,
Flimnld 15~TT % (F¥I55%) Thote,

FEREB R R X 2 EEETT 12 HloWRIE,
BL& 66T, FEiE 21~89 % (FHY 54 %)
ThHholz, Ao RIMEOBREDH 2 b DI 6
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Table2 Averaged values of C/N
for each group

T,SE T,*FE T,SE

Bone tumors Mean 7.6 9.6 3.9
(all cases) S.D. 8.4 4.0 4.0

n 27 27 13
Bone tumors Mean 2.9 7.7
(in spine) S.D. 2.6 3.4 —
n 17 17
non-tumorous Mean 1.0 0.7
compression S.D. 2.4 1.2 —
fractures n 12 12

S.D. : standard deviation
n : number of cases

% Table 2 IR LTz, 70, BHEEEE & JEEE
HEEBEITICDOWTIE, ZNEFNDEFID T, SE
& T,* FEuc 815 C/N {EDOBUR K 2 1ER
L, FigurelZ/xL 7z,
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%o

a) T, SE & & O H#iRas

T,* FE Iz BT, BlEE2HI2S, [EE B
IVEEERETAHEE L L THRICHE LS
7z. T, SE &IZB W TiZ, HfT L7z 13 §ldk 7 41
ZBWT, BEBEIEESHE L THREFRET
Hot=h, 6FIIcEVTIE, EXEHELOMD
AVNTANBLRETH Y, HHEETH - 7.
49 C/N {1, T,* FE&® 9.6 icxfL T, SE
%BTZ3.9THY,T,* FEGNERZENLTY
7z (p<0.01).

b) T, SE & & D HEiRET

FEAEDEEIL, T,SEBRIIBWT, B
L0 HEESOMER & L T s k.
T, SE®IZ8 15 C/N E1X 7.6 T, T,* FE
GrOBICEEE X k»ro7. LrL, 56l
BOT, REH L EFRBHOETEBEICERY
ZLL, MEDEMIR#ETH-/:, Zhod
EFNE, TRTCEHOEE CH- 72, BHEE
B1THIZR > T T,*FE B & T, SE&DFH
C/NERE~RZ L, 7.7L2.9THD, T,*FE

|
|
|
|
|
|
|
|
| e
|
|
|
|
0 3l
|
|
|
|

o

Figurel Scatter diagram of C/N value on T,

SE and T,* FE images

T2*FE

® : bone tumors
O ! non-tumorous compression fractures
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BREHEICBI 2 T,* 5858 Gradient Field Echo E0OB B

Figure 2

Case 1, a 32-year-old male.

A T, SE image (Fig. 2 a) clearly dem-
onstrates the lesion of osteosarcoma
at the distal metaphysis of the femur
as a low-intensity area compared
with normal marrow.

On a T,;SE image (Fig.2b), this
lesion becomes hyperintense so the
boundary between the tumor and the
adjacent muscle is clearly noted. But
differentiation between the lesion and
fat-tissue or marrow is unclear.

A T,* FE image (Fig. 2 c) excellently
describes the lesion as a markedly
hyperintense area. The boundary
between the lesion and marrow, fat-
tissue, or muscle can be easily
identified.
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BICBWTERCE»> 72 (p<0.01),
(2) EHERERS & IEBEBMEE BT & O HHBRET
JEEEMEEEITD% <3, T, SE&, T,* FE
BEDICEEBHERAEEOESHELTRLT:
3, 343 T, SE &R TEFES %, 143 T,* FE
BTEES*EL7. T.SERZB I 3F¥H C/
NEiz1.0T, Zhid, BHEEERELDOMT
BEEER oM. —H, T,* FERIZBIT 5 F
¥ C/N{EIZ 0.7 T, 203, BHEEEFICL
NRTERIE» -7 (p<0.01). Figurel &=
T, T,* FEBRICBIT 5 C/N{H3.0 =H#
BEICEREL, BB I EEEEEEET & D&
BE % MRS T % &, sensitivity=100 %,
specificity =92 %, accuracy=97 % &7 > 7z,
fEGI 2 HET 2,
GERBIL1) 327, B, RBREEMBFRICHE
4 L7-BAE T,SE®& (Fig.2a) T, E¥
ER L VIRES2ET 2 WA IR ICHEE S
N5, T,SE (Fig.2b) Tix, RETIIHEE
Brkb, BrOERERE 50, BHEP
FERG#EM » DEFIITHB TH 5. T,* FE &
(Fig.2¢) T, BBEIBHLVEESZ2ET S
FEE L L CEHBRICHEE &, e RERARERR & D
BROLEETE 5,
CE@I2) 69m%, Bl 5 2 MHEOEBIETE
% (AF#0feRE). T, SE & (Fig. 3a) Tl&, HEfE
DESBEOELE LTHRERLHZ DLW
KgTH 2 (C/N=0.3). T,* FE# (Fig.3b)
2T, MU ZAMDOERFEEERD S (C/
N=3.4), Z DB OFBEL I T, AT ER

Figure 3 Case 2, a 69-year-old male.

A T, SE image (Fig. 3 a) fails to dem-
onstrate a metastatic hepatocellular
carcinoma at Th2 (C/N=0.3).

A T,* FE image (Fig. 3b) can clearly
describe the metastatic lesion as a
diffusely increased-intensity area (C/
N=3.4). b
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TR & RS S BEE BT X 2 FREL R o 1,
REVICBERRS & 2 s iz,

GEBI3) 497K, B, =i X 255 10 Mottt
FEs8E#. T,SEf# (Fig.4a) 12T, FHEEF
ZEIUIMEDESHEE T 25895 (C/N=
2.8). L»L, T,*FE & (Fig. 4b) TIZ, #fk
D—ERICHRROBEEHREZRD 2 b DD, 2
ELTEFEERIZLALYERTHS (C/N=
0.6). 12 » BEOFBEIZIC T, BRI EM
S 2R BT 2RI 7% <, FHERER b ke
EL7,

4 F =

FE i3, MM COMBHATRER 72 0, 1EE
PEWEHOBRBICB T AEREIC DWW T,
BRICE R OMENR N 29-9, ULhL, BRE
2817 % FE BOMHEECOW T, ThETie
FrEoBERSINTHLR L,

4, B w7 T,* FE BOFFIZ, kD
2 HICER s, #1127, 300 msec D TR &
/N& 7% flip angle (20 &) OfAEHLHIZ LD,
T, SE BICEELIL 72 B 2GR THE 2 2 L
AEETH 5. EK,S/N 2 EIF 572012 NEX %
4F72138 L TH, BED T, SE BICHA~IE
GEEE 1/3 7200 2/310F 32 8T,

Figure4 Case3. This 49-year-old male en-
countered an accident, and was found
to be suffering from a compression
fracture of Th 10.

On a T, SE image (Fig. 4 a), irregular-
ly decreased signal intensity is
revealed in the fractured vertebra (C/
N=2.38).

A T,*FE image (Fig.4b) image
shows almost normal signal intensity
(C/N=0.6) though a linear-shaped
high signal is noted.
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Bone Lesions : Evaluation with T,*-Weighted
Gradient-Field-Echo MR Imaging

Hajime FUJIMOTO,! Kojt MURAKAMI!
Tomoak1 ICHIKAWA,* Mikio TAUCHI*
SHIGERU MOCHIZUKI,! TaAMOTSU MATSUBARA?
YosHIHARU TSUMURAIZ? Sumio MASUDA?
NoBORU ARIMIZU®

'Department of Radiology, Numazu City Hospital
550, Harunoki-aza, Higashishiiji, Numazu, Shizuoka 410-03
2Department of Orthopedic Surgery, Numazu City Hospital
8 Department of Radiology, Chiba University School of Medicine

The purpose of this study is to evaluate the ability of opposed-phase T,*-weighted
gradient-field-echo (T,* FE) MR imaging to image bone lesions. The series included 27
bone tumors and 12 benign compression fractures. Images were acquired on a 0.5T
magnet with T,* FE imaging (300/ 22[repetition time msec/echo time msec], 20°). Results
were compared with those of T,-weighted spin-echo (T, SE) images (500/20-40) and T,-
weighted spin-echo (T, SE) images (2,000/80). Schorter (about one-third or two-thirds)
scanning time was required to obtain T,* FE images than to obtain T, SE images. T,* FE
images were superior to T, SE images in describing bone tumors as high-intensity areas
or in delineating the tumors and adjacent soft-tissue. In most cases, T,* FE images were
equal to T,; SE images in depicting bone lesions. T,* FE images could demonstrate some
lesions which were not clearly detected on T, SE images. On T,* FE images, a contrast
-noise ratio (C/N) was calculated for each lesion. The value of C/N was helpful to
distinguish vertebral tumors from benign compression fractures. In conclusion, T,* FE
images together with T, SE images are advantageous to evaluate bone lesions.
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