FHEREED MRI
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NHME BEHOHE HE % HFHER
BRI )
TH5ILEENET 3,
Lo

BRRRE 1B R e ix L, BESED
L7REBE L THEES N T WA, A B
BRozl, SRMOBLICE L, BEDERL
HEOHEB LHICEHI N TV S, Z ORI
X, BROBAD N TEEERS OEL B
GLTw3, Lo UBEERS OIS #IE %
MBiawnicd, ZOEGERHELMICFENTHYER
v, MRI iZ AR FOKRRE T2 5 DfF
SEhREEICT 2, I TERE TR, BEES,
XFEB (Y YT —7), BROEERS DS
DESVEHELENS, LrLadsEiET
1%, EIFREESEETH % 72D ZF DESHIER
i<, ZNBAOERLE S L OSHR
T®H o7z, Chemical fat saturation imaging

(FS¥) RBIEMES 2RENCEREL, K9
FHOKREFOLODEER T2 LS 2 5 HEk
ThdY, T I TRERROTRGR LU IEE B
B o DESIE, BHHTOREE 2R, B
SR, SRR, BROEERS DFES %
[RBRS 2 FIREMEL B 5. ARFFE I EHEREIC B
2 EEEOEEFHT 25 2T, FSENE
R E S Iz Dn TERERIB L CERRIICBET

RERAYIREY

SR EFHE

FE BRI 1 3238 B D B Bl New Zealand
White R % vz, #AE 3.2kg~3.5kg DR 4
P B HERES L B 0 2 Bz 7z, B
FRIEFERICIE, 7V F=>0.3mg/kg %38 2 [H,
12 AFEFES L CRIAKHE LH-RH agonist
(leuproride acetate microcapsules, TAP-
144-SR) 0.3mg/kg # 4 L2 2 EE T#H 5
U7z, R IRE I X FEREC ARk %
FANS L OETICRE L 72,

EEC X GE &8 SIGNA (1.5T) #&E» H
wie, REFIREL D 2> 7% —) 25mg/kg %%
5L, NBEHHIAVERCTRE L, 72
BEREIC L 271 v OECE D FEREDE
EXy T b0, SHBRERGREIC—E
DFEERAB 2 b THIRE L 7, EERRIT
1.256mmol FEE HKEH (15T 1B % T4
120ms, T, 64ms) % Fvy, EE 1cm OFE
7 7V VEBCHALROEEICES L,
BEBIILTAE Yy a—gkE2EAY, HAIRET
FARWTTIT 8 o 72, 8 OV ARSI TR0

#—7—F fat suppression imaging, osteoporosis
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Fig.1. FS-T, image of osteoporotic rabbit. ROI is set
to measure the signal intensity of vertebral bone
marrow. Copper-sulfoxide phantom is on the back of
the rabbit.

T1 CALCULATION
EQUATION: N(T2) * ¢ 1-(1+FR) % EXP(-TR/T1) )
IMAG.NO MEAN STD.DEV. TR
168.1 29.84

3
z 238.4 19.56

1 298.2 34.47

REGION:

4
R 6.8 A 12.9 S 19.5
SIZE:
AREA:

STARTING PARAMETERS:
N(T2): 357.825
Ti: 347.110

AFTER CALCULATION:
N(T2): 355.842
Ti: 433.240

& (AR T,WI: TR500/TE 15), T,i& ¥ &
B (LT T,WI :2000/60), FS o T,5@mHE
& (BAF FS-T, 1 500/15), FS#&® T.58HE
B (LAUF FS-T, 1 2000/60) & L7z, Wiho#
Brd, wWE~ MY v 7 A12256%x192, FOV ix
16cm, A7 A A& bmm, gap 0mm TIT7Z\>,
WERAEIE, (OEREE, MAEIRTRbRro
7z, BHERDESEEIIE 1 5 558 5 EHEDE
S5HERICDOWT, BEEERIC 0.2 )5 cm BLEDOR]
EEE (region of interest : ROI) 2&E L T
HIEL 7z, BMEOESHRER, K/ VART]
2D EEIRFICHRER L 7 ERB AR OfF 5
EE TR LU ER(ESHEL & U TR HFRRES,
SHHRGNC D EF~Te, FRRCESHEAED T E, T,
fEx FS EEGE b i, F2i 3 mEHERE,
4 EIFHERECHRIE L, EHERES, SEEFO T,
&, T.f&E%2%E7: (Figl, 2).

F 72T L7 HETR 1P R BR < TR 3 PN D
T, [FREICE M8 CT X ¥ ¥ > Image
Max [I ZFHWwWT CT e E7:, CTICTEMERE

T2 CALCULATION
EQUATION: N(T1) % EXP ¢ -TE/T2 )
IMAG.NO MEAN STD.DEV. TE CONTRIB. TO CHISQ. (%)

9 482.2 4@.17 20
7] 238.5 40.89 40
% 145.7 25.84 [=]7]

1
1
1 2 18.17 80

REGION: 1 a
R 6.6 A 11.3 1 10.9 Seo
SIZE: 3x 3
AREA: .09 SQ CH

STARTING PARAMETERS:
N(T1): 667.576
T2: 39.481

AFTER 1 ITERATION(S):
N(T1): 669.719
T2: 38.7@3

REDUCED
CHISQ: . 709163

FOR 2 DEG(S) OF FREEDOM

Fig.2. a) T, value calcuration was performed.
b) T, value calcuration was performed.

199261228 HZ 3 19934 8 H12HEGR]

BIRIEERSE T693 EBARRBHETIRAGHISI-1 BREMKERGREFHE NHMHE
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Fig.3. CT of lumber vertebra of osteoporotic rabbit.

O CTEZHIEL . (Fig.3)., =Bt iz
student T #&E % F2 7z,

& R

BHBRES, SR8 2E5EELY,
BV ARYIEICRT (Table 1), T,WI D1
SiEE X B HRRES, SR TEREDE LR
oz, T,WI OFESMEL b BHEAEL, X
HEp & R OMICERDE 2RO Lo T2,
—%#, FSEoESmELkIE, FS-T,, FS-T,
HICEHBREGI DS BEN LN THERE &Y 5
7z,

FSikic & 2 THE X EHERESH462.1 £152.1
(ms), SHHEHIAS 492.3+125.5 (ms) THo7z
2, MEHCEEDEZ RO B »o:, —H, FS
HIC & % TAEIZBEHFRERZ 35.6+£3.6 (ms)
TXHEFID 39.0+2.7 (ms) ICHAFEREICE»S
7. 2B CTEIC D W TIXBEHERER 11315+
150.1 (HU), &I 8 #11328.6+111.2 (HU) T
MEICEEZ IO o hzho iz,

EFRTEOIEIZ & 32 ZLNigsT

TR L Hik

FRRAFELIAD»S 8 A TICHRE TERI
MRI % #if7 L, FS# TasaARKE & (500/
15) ZEE LI ERE L, 20N, B
R EEMEER, MRS, FBEMMERNREER 2R

Table 1. Signal intensity ratio

rabbit No.  osteoporosis control
T,WI 1 0.53+0.043  0.55+0.019
2 0.51+0.041  0.55+0.017
T,WI 1 0.284+0.073  0.27£0.091
2 0.28+0.063  0.26+0.090
FST, 1 0.2740.029  0.38+£0.022 =*
2 0.28+0.026  0.38+£0.023 =
FST, 1 0.11+£0.017  0.16%0.007 =*
2 0.10£0.036  0.16%0.021 =*
*: p<0.05

U722 50 N (19~82 1%, FIIHES 439 /%)
PRREIRR E L7z, Table 2 ICESH|DBELRZ
Y.

FE X GE#H 8 1.5T HEHEE SIGNA %
BAwi, Ea4 v v, FS-T, (TR500/
TE15) OFRWEGR = EEEHER 0 1 )V THR& L
7z. A74 AEbmm, gap 1.5mm, FOV 42cm
ThHb, EFRENIBWTE 2~ 4 EHEHEMAE5E
R 1.5cm?PA D ROI %3 E L5558 E & #l
ELFERERD: (Figd), RBERECLLY
A VDERFYVENT B0, KL FERE
AR BEETHICRE UIRER L 72, EHER
FH21Z 0.02mmol GA-DTPA &R Y E=—n
Fa—VElT v A (15T THIEL: ToE
270ms, T.{H 92ms) %® w7z, EHAEDEE
BEE, FERNOESHE CRL -E%2 &M
HOFTHELE Uiz, 82, 3, 4 EHEHEEE
HMOFESHMELEFHL, FBEICBITBFS-
T.OfEEEEL e L.

Table 2. Distribution of subjects by age

Age(y) Subjects
<20 1
21-30 7
31-40 18
41-50 9
51-60 6
61< 9
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& R

HERESBELDFHM % Figh 10R T,
BEMELLIIERIC R 5 1> TIET T 318\
WZh-otz, Tk 30T (groupl, n=8),
3125 50 (group 2, n=27), 51wl
(group 3, n=15) D 3FECHI TR L 72 =
5, group 1=0.39£0.15, group 2=0.35+0.06,
group 3=0.3240.09 &, FEEIZZBICHEVES
SEELITEME R Lz (Table3). LixLghs
SREEIEINIC I, FaE FS-T\OESHEHD

Fig.4. FS-T, of vertebral bone marrow of 35 years
old woman. ROI is set to measure the signal intensity
of bone marrow and phantom on the back.

FICEEOHBIEEED 2 - 7z,

= o

BHRERREORHEEDAZ ST, %<
FEABRKO—BRELTELTL 35, ZOE
A, BFICDOWTEES»IZIN TR NESD
DEV, KEBEHAREROZ A Loy > oRd
272> THEL BHI0% <99, BEEMLBED
T > TRELEERY OO H 2, 22
TEWEEHEL T2 210k ->T, REBDOE
A, WF2EAT 2 L8E8EER>T WD,
BHROWA BT 22WikIE X Rk, BiHE
BEZMaLickoThantns, LI a0E
FERERFHMEY 2 5 2T, B EE L F
HEEOEAIZOWT, BHEEETIE in vivo THIE

TERHFEFHS N T LR,

0.6

0.5 o
.2 . o]
= ol
E 0.4+ @ F m a
o o] “.nlnn‘_
'z W mﬂ’m g
S 031 E'n'f'mﬁm E#In o]
g o B o B
g o0.2- =
.20 o
n

0.1 4

0.0 , : . : . . ,

0 20 40 60 80
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Fig.5. Distribution of signal intensity ratio of lumber
vertebral bone marrow according to age.

Table 3. Signal intensity of bone marrow according to subject age

Group Age Range(y) Number Signal Intensity (mean+SD)
1 <30 8 0.39+0.15
2 31-50 27 0.35+0.06
3 51< 15 0.32+0.09
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MRI ZKERETF» 6 DES2EBEIET 2, &
DD DZ L BED DAY T L6 DfF
213, MR EfRIZ suceptibility effect & LT,
WOEERE 2w, TR, BICERED»
5D MREEIE, BHAOFHEME, XEFH
B, BEEICEET 2K, BIHOKRRFICE
S, MERIZUD T 2ERENOENEE
MR, DM & R EERE, S BHOEH, T
b b IElE & A BRI T 5. Tl
2k 2 EHRESHERT 2 EEHLUETE, &
KB OIEHHILSETL TWED,

Faif» &0 MR (51358 <, R TR E R
TRED TKERESEHT. THEARTOE
SiaE 02 ix, PR RWEERH 5 2
LN TBY, & szt
RRBIZTERATHSLEENTWED, S0
DEBRIMES TIE, B HRER &SRO
T.WI, T,WIXZFEREDEZTDZ»>
oo TNEBERE D S DESBRE VI, oD
BRHEBERES A LOEMBELTYH, F5
BECEREBELC ol bDEEZSNS,
—HRERsMGIE G T, FS-T,, FS-T,iz,
EHHBRER SR IC LR CTERICEFEEL
METFTL T, Zhid T EDIEE, T.E0E
EERBLTwa, FSEOEENRE b T.(E
WZEHBRER I TESERCEREL TBD,
BEBMEDEMEEL—HL Tz, SEOMK
SHIBHERE, WHRE b1 10 HEET O Lokt
LTBLY, FBmCiEESRTL, LrLigss,
BHEOAY YT —%TRES Lo 2L
3, FS#EETRVWIEHES2IHI T2 2L
rFoTENMESNTZ LIZERENATDH S,

INFEHEIME, R, BEEDS
LEOwTn»ie, BHEREC L 2ZRMNELT
bOEEZTIW, XEIIC, BRRE CER
HRZEAET 2 2 37 L, BFEEMIIRHE
B, TOLUBEEEOWITNLIEERSEL:Y
DEEZOND, BHEECBWT, BEER
AP ENT 2 2 e BFEIN TV, B
27— rOEbE LT, EEEOE, 73

J B OZE, S THERBOERLDHRE S L
TWBIOD 260N, SRIOERRIIMRET
WWBWT, FSIET T EHA, T.HMfRe bicE
SHRENFEELLEEROVEDERS>T VRS D
DEEZOHND,

% 72, EBRIRETIE, BHEERIERE & SHIREE
O CTEOZRBRD o7z, ZHIDWV
THNREEES D 2T diEw 2 H T I RE
B, BHEREICE T 5 BERE G KILHE
BEOERTIZa7—7 Y ORENESE L TWw2 &
TREERRIEL CWAEREEN D D, ERE
WIERTH B,

EERRIMRES % B & 2 TIT7% - TeERIRBI D iRaT
X, FS-T % d L ifT%e o7z, EBRIRET Tl
FS-T,3 X O FS ki & 2 T EHIE»VEHEE
DEEEZEZR OB L 5 2 2 AREMEE
potz, Lo LENERORIE I X X D ERFR
WBETH D0, BEREITIIESEEL TR
THIEELT ERESMEICOVWTY,
BIRE L U CIHEERM RS €5 FS-T, T
37 <, FS-T, Ttk -7:. ZO®FEE, FS-T,
DIESBELR, ik VETT 2ERICH-
7o, L LRI ZEEEELOERTRERE
TWahol, ZORRE LT, K& TiEm
BB X 2 EMEBORY, BRORIME b ZE
LTWw3EeEZ65, I CIEMICHEEE
BOELERZBICIEINS DEERRET S
BERHY, SHRORFTFEETH .

FS ¥z X 25 5MEHIE, HEEBERESD
L EEEEREES, BRaEMe, HENER
HIREDEERZEZ TWBE EEZOND, Kk
kb, RERTELD ST in vivo TIEIZEERIZ
FEERHETE 2AREES T T & 2, KD
JE B HRRRIE OB EE O L OfEEH, fRREME
BHO—Bh L 2 2R b 5 L E X o 5,

KPR O—ERIL, T 4 FEXEERIERZE
BEBREghE (04670669) DBk %= 72,
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MRI of Osteoporosis
-Efficacy of Chemical Fat Saturation Imaging-

Nobue UCHIDA, Kazuro SUGIMURA,

Takeshi YOSHIZAKO,

Tetsuya ISHIDA

Department of Radiology, Shimane Medical University
89-1, Enya-cho, Izumo, Shimane, 693

Chemical fat saturation imaging (FS) was used to quantify vertebral bone marrow of two

experimental osteoporotic rabbits (ten vertebrae) and two normal rabbits (ten vertebrae). Signal

intensity ratio on FS-T, weighted and FS-T, weighted images of osteoporotic rabbits were both

stastically lower than that of normal rabbits. Quantitative measurements of T, and T, relaxa-

tion times on FS of osteoporotic rabbits were shorter

than that of normal ones. Signal intensity

ratio on FS-T, weighted images of vertebral bone marrow of fifty women were also calculated.

The results showed a decrease of signal intensity ratio with advancing age. This suggests that

FS imaging can depict the change of trabecular matrix collagen that occur in such cases like

osteoporosis or aging.
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