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fEHAR IDEAL-1Q PEU B B AAGE B4 (e

X\, FRIE™ FLH ZREF, KB
(1. TR RS A — E BB R, VORI 2150005 2. IR 5 IX AR E R, Y1 518100)

HE. [BH] i MRTIDEAL-TQ 202 MEAEE-BERE I 7340 (fat fraction, FF) X5 BB (osteoporosis, OP) I FRIZ i
WA, FF500T FF 5% . BRSSP R Z IS, [k ] 2022 4F 1 H—2023 4F 2 HAEARBEERHERE S 120 91 Hil %
PAAHFTE, FTRE X R % (bone mineral density, BMD) K2, NEMER HLFF] K IDEAL-1Q FE 31 A EACIEHE bR AG I o
H 4 BMD Kl i) T (BB E B =20, B REE R 15 6. B BERRARA 33 4170 OP 21 43 {7, AL =2k IE5 R, 2347 FF
SHXESEIHHICHE, R ROC /it LRENZ I OP (AkEE. (&R ] IEF4 . B2 RANALIA OP 4 =41 (a1 BMD [(1.1x0.1)
g/em’ v5(0.9+0.1) g/em? vs (0.7+0.1) g/em®, P<0.001], FF {H [(82.9+10.2)% vs (75.0+6.8)%, vs (75.8+9.2)%, P<0.05], B-CTX [(345.7+
113.0) ng/ml vs (547.7+236.7) ng/ml vs (617.5+165.3) ng/ml, P<0.05] FI2= 34 G i 245 X, (AR =418 PINP {234 245 X
(P>0.05) . MIKYE/MHrRI . FF{E5 BMD &8 E 7ML (=-0.396, P<0.05), 5 B-CTX R B EIEMHR (7=0.238, P<0.05), 5
PINP TCREA KN (r=0.081, P>0.05), ROC H1ZE Fifif (area under cure, AUC) HRZ/IMEUHN FF (0.786) >B-CTX (0.652) >
PINP (0.622) >BMD (0.033). 4 FF ZWiBI{E N 78.0%HF, HAFSFHH 67.8%, HUsid N 86.0%, [£5it] ildfitLdk IDEAL-1Q
BARBUSHY FF HY5 BMD 2 BEMADC, 5 B-CTX RRFIEAN, BB NIGIK HI2Wi BsAMERR A N E 5 B

KR HTRAE, IRDIE, B, B
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Significance of MRI IDEAL-IQ used for diagnosis of osteoporosis / LIU Peng"’, GAN Min—feng', WANG Hua—zheng', JING
Cheng—nan', ZHU Mo'. 1. Department of Orthopedics, The First Affiliated Hospital, Suzhou University, Suzhou 215000, China; 2. People’s
Hospital of Longgang District, Shenzhen 518100, China

Abstract: [Objective] To investigate the clinical diagnostic value of lumbar bone marrow fat fraction (FF) measured by MRI IDEAL-

1Q sequence for osteoporosis (OP), and to search the correlation between FF and bone mineral density, or bone metabolism markers. [Meth-
ods] From January 2022 to February 2023, 91 inpatients or outpatients of the Orthopedic Department of our hospital were enrolled in this
study. Dual-energy X—ray bone mineral density (BMD) examination, lumbar routine MRI sequence and IDEAL-IQ sequence scanning, and
blood bone metabolism markers detection were performed. The patients were divided into three groups according to the T value measured by
BMD, 15 patients fall in the normal group, 33 patients were in osteomalacia group and 43 patients were in the OP group. The detection re-
sults among the three groups were compared, the correlation between FF and related parameters was analyzed, and the efficiency of the
above detections in diagnosing OP was analyzed by ROC. [Results] The BMD [(1.1x0.1) g/lem® vs (0.9£0.1) g/em® vs (0.7£0.1) g/em®, P<
0.001], FF [(82.9+10.2)% wvs (75.0£6.8)% vs (75.8+9.2)%, P<0.05], B—CTX [(345.7+113.0) ng/ml vs (547.7+236.7) ng/ml vs (617.5+£165.3)
ng/ml, P<0.05] were significantly different among the normal group, osteomalacia group and OP group, despite insignificant difference in
PINP among the three groups (P>0.05). In term of correlation analysis, the FF value was significantly negatively correlated with BMD (r=—
0.396, P<0.05), whereas significantly positively correlated with B—CTX (r=0.238, P<0.05), and had no significant correlation with PINP (r=
0.081, P>0.05). In term of ROC analysis, the area under cure (AUC) was ranked up—down as FF (0.786) > B—CTX (0.652) > PINP (0.622) >
BMD (0.033). When the diagnostic threshold of FF was of 78.0%, its specificity was of 67.8% and sensitivity of 86.0%. [Conclusion]| The
FF value of MRI IDEAL-IQ sequence is significantly negatively correlated with BMD, while significantly positively correlated with 3—CTX,
can provide valuable information for the clinical diagnosis of osteoporosis.
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W IR B WA R3S, BB AAAE (os-
teoporosis, OP) IR IT AR [ F, M 5o i
B BB AME AT A s . FIE 50 2 DL E AR
(B R BTAR B2 19.2% , Hh s 6.0%, &
PEd 32.1% ;10 65 % DL AHEE gL B Um0
32.0%, HHBEL 10.7%, Witchkdi 51.6% .
T RAKTH BB AN AT, ELA F R A B B AE
R, AETELE R A gAY M B s AT R B i
BAARYfEE 2o IR FATXARE X Aol AL (du-
al energy X—ray absorptiometry, DXA) K I & % f&
(bone mineral density, BMD) WK A REK, SECH
JRBRAR A RIS W R AR

0 Y% 1% (magnetic resonance imaging, MRI)
VER—FPIER] . oS AR R A T BeAeiim R e pk
JHZ N T HRR AR o BT B R
BEAIFFREARERN FHENIRITZHZ (marrow adipose
tissue, MAT) 31, 7T WL AP HE(R PR MAT & 4
AR A BT OP 5 & 3T MBS A AL ™ °o Sech-
ellinger % ' Jc B, 7E HEAHE 5 8 19 AR 10y & &2 J5 1
15~29 % | 70~80 % 73l ) 20.5% . 49.4%. W5l
ANMER B BT 5 i ) 1 R (R TR A7 A — 2 1Y A
K, BRI 5 E 8 0 HUE AT S EORITEANHER
SE AR TGN 7o TREIIR A AR [R5 Y
INZ T BB IR AR Giterative decomposi-
tion of water and fat with echo asymmetry and least—
squares estimation quantitation sequence, IDEAL-1Q)
JUTASHHERAR (B DT 5350 (fat fraction, FF%) RES 10N
FRBAME P A . AR FF fH5 BMD ., 18
WHE bR Z AT AR SC P 70 M, DUBIRESR ] MRI IDE-
AL-1Q HOR T BTsiAAE o

1 BAREFE

L1 A SHERRFRIE

PAFRE: (1) HRMERESITIZEE; (2) i
40~90 %, [RINHATIEME MRI % MU 51 & IDEAL-1Q ¥
. BMD K e bnk e

HEBRFRAE : (1) X AR A7 7552 M0 9 P 43 DA %
Wi AR AR SRR (2) X4k
A F (Vi) D 585 OO FI ) B IS 0 10 T8 50 5
(3) KA THE e BrficR SO S A A 254
T (4) ZREBHRE; (5) #KRERSFERE
USRI (6) FPBEMERRE
1.2 —fgeRt

[mlEPE 3BT 2022 4F 1 H—2023 4 2 A EHH K
2B R A — R BB R 2 B WG IR TR, b 91
BT & LibkbriE, AT, Hp 5 25 i, <66
B, I 40~89 %, HRHE DXA A A4 HE AR Fh A R 1)
TR R N EIE R 4L 15 6], B8 %A% 33 1,
HIREA 43 B, B4R . HWRIZE SRR G
=X (P<0.05), 1fii BMI 2% K4 it¥% = X (P>
0.05) . WA R ERCIEZE i awt, rad
HEAE R R
1.3 K gy ik
1.3.1 DXA B RN

WAE X LB ®EN (£E, HOLOGIC 2AH]) Xf
FEMESS . EAERT IS 7 BMD S8 REGE
FEIEA, ; B L . FEAS 2 2.5~3.0 mA, 100~
140 kV; HAFYERE . KEAZE 114 em, 204 cm, %
%N AR AR E I E 2 AR XS Li~Lo MEVR FT S 457 79 BMD
(gfem®) , FFHEARUETHIR AR B9 T (B . 53R =B
AN W R U 2 B8 0 2 Wb HE TR R -
Tfi=-1.0SD, AFEHHIEHR; 4F-1.0~-2.5SD
mf, ACFREEEL; <-2.58D, 1t OP; <-2.5SD
[ A —ab sl Ak itk B4, RE™E op,
1.3.2  MRI 94

K FH f#5 [ SIEMENS Skyra 3.0T MRI 49 4 1% ,
Spine 32 jf 1B ZE R HEAT 44 . 1 S TF SR A L
i, B TIWL JARA Be T2WT JARA 55047, MR
SR AP L SRAEMESERRAE, LA AR S
S8 76 TR/TE L b, TIWI AR K 650/9.4 ms;
T2WI ZRAE 55047 2 800/98 ms., Bt i 47 AR AE 1A
ARG IDEAL-1Q JEA MG, Jelh LaEd )2 N
ik EN, AMSHWT . J2E 3 mm, TE=
(1.2~7.38) ms, TR=9 ms, %5 15°, Bk
L, A 15 s 224, FEM& L, 2% A4
BRI

B 1 IR 1 48 SR AL 2 syngo.via Ji A0 BE T 4E
i, N HZ TAE R L~ L MEACE RS 15 10 & B R AT
S E . TEAR I B0 b, SEHUEME (Li~L,) HE
PRI E I AR AT T2 BEAH P50 1 Hh 2 18 AR Tz 1Y)
FEWTOL 210, eI )2 AR T 3h 22 B SR X
(region of interest, ROI) & L, HEIAR FF{H (%),
S HERR AP 520, ROT X I 1 AR F57E 20 mmx
20 mm, 0 DX A FHEGR A BB Ak, RIS AT
FERHERR KA 15 R BB 45 . A HEIAR S AT 3 3
i, BOPEEESEIRALER (K1),
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K1 AR 8 (FF) RER. Ta: BEAREAEARIE R
ARAz; 1b: TREMERIWITE 226 ROI, HOFHE,

Figure 1. Diagram of measuring fat fraction (FF). la: Median
sagittal position of the lumbar vertebrae. 1b: The region of in-
terest (ROI) was plotted on the cross—section of the lumbar

spine, and the average value was taken.

1.3.3 AU AL I

MFAEE 8 h T, IO RS I bk L 5~8
ml, —20°CHRAFIG R Ml 4x A 3l AL ROt i 73 iR
PEAT R I A8 2 0 B- e AR AR ST 51 (beta C—terminal
cross—linked telopeptides of type I collagen, B—CTX) A
T 7R it a8 v 4 K IR (type 1 procollagen amino—ter-
minal peptide, PINP) 7K
L4 PFEER

LR —RORE, A4S AFR . M5 BML, DXA

BB FER Li~La 9 BMD {EAY-F-341H, MRI G Lo
MEARRY FF (B, DASA A sl i b Aot s o firas il
1% B-CTX K PINP /K-,
1.5 SiteEirik

SR SPSS 22.0 B AF#E T GE it b, R
Phx s Fn. WORLRIES AT, 2022 2% AT
BN ZE T 200 (ANOVA), ZHIN BRI HR B LSD
ey BORMRARIER T, SRHIESE G, T
B & KB B Fisher KBTS ; SF L GERER R
K. MRIIDEAL-1Q &2l (FF{E), 430505 HoAth
K8 AT T Pearson 8 Spearman ¥ o #5468 FR 43
A5 0ESE AT Z I R TAERRIE 2R (ve-
ceive operating characteristic curve, ROC) Zr#r. P<

0.05 NESAGIFE L,

2.1 Kigh

=ML R I 1, =HEAER . LS.
BMD 1B W5 P 4[] b3 25 S5 3 A it 22 X (<
0.05), ‘BB FF L Em T HMMA (P<
0.05), HFERA S IE R A2 M 2255 LT
B (P>0.05), HEIEF4H B-CTX KB EKT
HAMAL (P<0.05), H FREibAd 5 AR = ]
X BTG H2EE L (P>0.05), =4l PINP )% 5
Bgiit2EE L (P>0.05).

Rl ZHBE-RABSILR

Table 1 Comparison of general information among the three groups

Eictun HRIEWRH (n=15) FHRFEARAL (n=33) FRHIAE (n=43) PAH
AR (, x19) 59.2+10.7 63.410.8 68.6+10.3 0.009
PER (19, B3 /%) 9/6 11/22 5/38 <0.001
BMI (kg/m’, & ) 243242 24.223.0 22.623.1 0.070
BMD (g/cm’, % +s) 1.1+0.1 0.9+0.1 0.7+0.1 <0.001
FF {4 (%, X +s) 75.8+9.2 75.026.8 82.9+10.2 <0.001
PINP (ng/ml) 48.3+11.2 46.1+14.2 52.4+14.0 0.138
B—CTX (ng/ml) 345.7+113.0 547.7+236.7 617.5£165.3 <0.001

2.2 FHIAES T

FF {5 BMD, PINP, B-CTX, 4Fi%. BMI f)4H
Kotk W 2, ZEHEW], FF{E5 BMD & W& fAHx%
(r=—-0.396, P<0.05), 5 B-CTX 2 B FIEM L (=
0.238, P<0.05), 5 BMI 2R E AL (r=-0.283, P<
0.05), 5 PINP (=0.081, P>0.05) M4E# (r=0.076,
P>0.05) JoiE M
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®2 FFESHEMEHMEXSHT

Table 2 Correlation analysis between FF value and other data

eIzt r i PE
RS 0.076 0.472
BMI -0.283 0.007
BMD -0.396 <0.001
PINP 0.081 0.446
B-CTX 0.238 0.023
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2.3 ROC 43#r

o1 {4l /& # ¥ J& 75 & OP 47 ROC Hi £ 43 BT FF
i . PINP, B-CTX. BMI, BMD %f OP HY1i& Wb 5L
AE, S5RULE 2 k3, ML TR (area un-
der the curve, AUC) 43 %l Ky 0.786, 0.622, 0.652.
0.351, 0.033, H:f, FF {1 AUC>B-CTX>PINP>

BMI>BMD, H. FF {f % AUC K 0.7~0.9, W]
FF I O 75 T DU, 45 F )
FEOh. FF X OP GLIAHEE R % FF )
SN 5.0 0T, SUEAE SEEERIATRE, %
86.0% . 67.8%.

* 3 TUlEREME ROC 47

Table 3 ROC analysis for predicting osteoporosis

Sk AUC 95%CI ek (%) WU (%) HRIr
FF 0.786 0.687~0.886 67.7 86.0 78.0
BMI 0.351 0.237~0.466 95.8 4.7 30.4
BMD 0.033 0.000~0.071 10.4 2.3 0.8
PINP 0.622 0.506~0.738 56.2 67.4 46.5
B-CTX 0.652 0.532~0.772 58.3 88.4 485.7

. R, HUMERERE , HEREIRE SR Y, %T QCT

b = R ik, HMONEET =4 BAL IR, RESH E sk

; —rapom SRR IR Y 1125 P A L L 8 8 2 A PR Y

fj — 2o G AR B R [ R TR S I 7E 1 7

N | OP 77 7 A 3 Pt 34, (FL 2 e 25 11 0 S 7 0 15 9%
% (ﬁ ' FH, X2 R G PR 3 AR

o4 i Naverias 55 % &8, X T E8EHEAE, 58T

NI ARIAR 2 B R, TR e

= FAZAN, BERS AT o B B RS R R LR B 1 1 T

4 [ B Y 1 V8D . Justesen 55 1 I IFSY 53 44 1R H

e e Y - A 26 ] OP BFRBEIRRZI, OP 5EIBILA

Bl 2 HIWOE A B B ROC 20T
Figure 2. ROC analysis to determine whether osteoporosis is

diagnosed.

3 3t i

OP J2& s 2 N R 28— R . Rattd
Wio HEE, RIS IFAREGRAIE i = B 28R
9 OP LR FEE A

TERFFE 52 W OP Jril, A8 e ds k136 it
YER, TERB AW RS, ZIILARIRYT OP K
T2 AR TR, BAENXT OP SR AR 7 S DXA
i CT, i (quantitative ultrasound scanning,
QUS) FIMRI &, Hrr, DXA b HHATIFHT BMD )
b, HAOCATE T T WE R B
BRI AR OGRS i O i b 69 1/30) 1, B8 289
AR BMD B8 260705, SR TITAH GBI 58 25 21

DUBREN IR o A, (AR TUTFE . Beres-
ford 45 " N FH B W) SIS AR SE T X 8, aE
HER £ LR AR 22 (adipocyte, AT) . Meuni-
er 55 1O WY 84 H T IARKRASHE B B AR 0 25
WoR, TE20~65 AR ECN, AT & 159% F i
B2 60% , MBENEEA 26% FHE] 16% 417,
AT &8 4R T7E OP B &ALt & #3515 Kkt
AIVER, [t 2 S Bl o et 722 A ) i 5 e PR 3%
MR IDEAL-1Q BUGIL BRI AT ZUN g 7 55
T TC RN , 30 Jk A I REAFEAEAA R I D5 2385, DNITTPF
fHHEMRIY) OP F2JE, A B IR IR X TR R BIIG .
AR IDEAL-1Q $oA& ,  IUE ik & 1T
GIHET 1984 AFEHE ST AR Dixon W AR 7, W
6 NS FSE JFFIIT KR8, nIf33)] 6 41K
55T AR 225 FREIE, Zh 6 dIEHR5EL
K& NREGHITE, HICASIRI 40 E , b T 18
ZARKEMTI, O T2 T30 N £
ARSI AN G o AR T AR GEAY Dixon P ALV
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TR I b ZE SIS N . g MEACE TG 7 (] . v BRI AR A, 2021, 29 (10) : 870-

9 P46 5 TR R 3RAS AP ™

ARG R UESE , B AR P 0 s X R
BRI RY . R AT B IORITEN . T
W O R0 5 2 SR AR PEA L 2 A AR T L
AEE ™ A SCHERGE B SR S BMD &2 —
SERAENE, H PINP. B-CTX Uk Fl s v 4%
i, WEF/N, TR DXA KU 2 W
JRERAAE -

Ergen % ' % ] IDEAL-1Q XF 91 {5 i 5 2
(Li~La) 4 AHERP SRR 0 B AT e, [WIes
DXA Kl g 3 5, DL G50 T R B AR S
bR, JEHEET DXA KA frds TR0 3 A4, 15 4
PR B RIER AL, 33 FIga A S SRR, 43 f
B A B AL . WA BT, FFEHYS
BMD 776 — & W SR S, 100 BH B2 52 14 ALK T g
S— BRI E RE AR T AU, IR
AT RN GE FF (B — R AR 5 Y
AR B, AT HE— 2L T SN . T FF S
B-CTX fFAE—EMIEAENE, 24 FF {EAS LA AT 45 B
T B-CTX fE ], PTG T 1 BT A AE -

EmﬁﬁiUDmﬂﬁﬂm 21 2 IR HE
B S PERAR, Iwi2 2 8m, JF HASRE B i 1)
W%ﬁ%?@%*%oﬁ&MMmmemﬁ%ﬁ
AR BEME T HEHE R AR A, X HER B BRI 107
MH%@@ME,E@Mﬁ@ﬁ,WﬁREBML
B-CTX fAfE EW Ik FR . e #4055 8 OP &4
B, FF (A THE L PINP, B-CTX /KP4 F
Fhn] —E B AR RIS SR B A, 1IDE-
AL-1Q AR HE AR TG AR IR ] LIME N 5 DXA BA
PR B A E 1A RO 12—
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