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(BE] BE RIT#ALRIR E &5 R (MR mDixon-quant) P4 BB B AH 5C IR 95 (TAO) & 3l (1 1
Ho Fix SRABGIXIRE T, W4 2016 4 9 J1 % 2018 4 3 [ 7 B % A i X R B Be 545 Mourits 2 W
FRUERS TAO 35 50 f5i] 100 HR , AR 2 1 A 1% 8l BE 3 43 (CAS) K¢ TAO iR 35 43 AiE 2h 4l (CAS=3 43,29 £ 58 R )
FAETE S 4L (CAS<3 43,21 Bi 42 1R ) o [FIHAURSE 23 ] 46 MR felt Je 76 Ji A 1 Oy IE 8 X JR . i &2l % 17 IR
HE MR mDixon-quant J7 51 # 5 , 435/ U it TAO 75 Zh 20 . TAO JE i 3l 41 Rl 1 5 %o HE 20 B HIE Jig 17 75 42 A MR 3k 28
BE o I JH Spearman FRAH 43T PE A TAO B IRMEAG 7% 5 5 CAS W43 ARG , 3R M 3218 L /EFRAE i 2k
(ROC i £e) ¥FH g 7 & | B TAO 1 2l M 19 85 B , K T Kappa 43 VA IR BE G 105 &5 1 55 CAS 2 Wirdm i i —
FrE, MR ME U7 o B R 3R 5 L R0 2 258 2 P O 2 [ 1Y i A2k 0 T SR T 4 AR O R AL (TCC) A,
LR TAO GBI TAO 1 3l 20 I IE 5 X B 21 IR MIE Jig s & 42t 4 J31) 2 (85. 190+4. 346) % , (88. 715+5. 686) %
HI(82.345+5.445) % , 20 [B] B AK LB 22 R et B L (F=17.072,P<0.001) , Horf TAO % 20 Al TAO ki
Bl 20 MR HE i 15 5 e Y 0o0) B A T8, TAO TR Bl 40 MR MIE i s & ik 4 TAO TR 34 &, 2 WA Gt B X (1
P<0.001),TAO i% B2 . TAO E 3% 3l 41 A0 1E # 4 BR 20 IR BR 5€ 3 8 43 551 4 (20. 221+1. 714) ((20. 855+2. 103)
(15.363+1.667) mm, £ [a] BAK L322 A Gt 2F 2 L (F=126.298,P<0.01) , Hh TAO 7§ 341 #1 TAO JE7E
Bl 2 ML BR 28 1 BE 1405 T OE 3 0 BRA, 22 R °A e it 2 (3 P<0.01) . TAO {fg2H 5 TAO k15 3 4 IR Bk &
HE R, 2R G 8 L (P>0.05) , TAO A MWIEEAR I & it 5 CAS W/ 2 A 3¢ (r, =-0.443, P<
0.01) , IRMENG 7 & & 15 CAS 2 WA B A7 — Bk (Kappa = 0.431,P<0.001) . RIE S 7 & &34 TAO % 3
PER) ROC £ T AL (AUC) 2 0.703,95% w] {5 [X [A] iy 0.595~0. 810, LI 87. 180% Ay Il F 1 , 12 Wi 08 B
74.14% (43/58) , 7 5 BE S 66. 67% (28/42) , FHYETHIIAE H 75. 44% (43/57) , FPET MG H 65. 129% (28/43) ,
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[ Abstract] Objective To explore the value of magnetic resonance fat quantification technology ( MR

mDixon-quant) in evaluating thyroid-associated ophthalmopathy (TAO) activity. Methods Case control study was
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performed. Fifty patients (100 eyes) with TAO which met Mourits criterion were enrolled from September 2016 to
March 2018 in Ningxia Hui Autonomous Region People’s Hospital. The TAO patients were grouped by clinical activity
score (CAS). Twenty nine patients (58 eyes) with CAS=3 served as TAO active group, twenty one patients (42
eyes) with CAS<3 served as TAO non-active group. Twenty three healthy subjects (46 eyes) were collected as normal
control group at the same time. All subjects underwent orbital MR mDixon-quant and MR imaging. Orbital fat content
(FF values) and exophthalmus was calculated on MR work-station. FF values and degree of exophthalmus were
analyzed by analysis of variance. The correlation of FF values and CAS in TAO patients was conducted by Spearman
rank correlation analysis. The cut-off values of FF in predicting TAO activity was determined by receiver operating
characteristics (ROC) curve. The Kappa consistency test was chosen to assess the consistency of CAS and FF values.
Intraclass correlation coefficient (ICC) were used to analyze the intra-observer and inter-observer repeatability of the
FF values and the degree of exophthalmus. This study was approved by the Ethics Committee of Ningxia Hui
Autonomous Region People’s Hospital (No.20160718). All the candidates signed informed consent. ~ Results The
FF values were (85.190+4.346)%, (88.715+5.686)% and (82.345+5.445)% in TAO active group, TAO
inactive group and normal control group,respectively,with a significant difference among the 3 groups (F=17.072,
P<0.001). The FF values of TAO active group and TAO inactive group were significantly higher than that of control
group,and the FF value of TAO active group was significantly lower than that of TAO inactive group (all at P<
0.01). The degrees of exophthalmos were (20.221+1.714),(20.855+2.103) and (15.363+1.667)mm in TAO
active group,TAO inactive group and normal control group,respectively,with a significant difference among the three
groups ( F=126.298,P<0.01). The degrees of exophthalmos in TAO active group and TAO inactive group were
significantly higher than that in normal control group ( both at P<0.01) ,there was no statistical difference in degrees
of exophthalmos between TAO active group and TAO inactive group (P<0.05). Spearman rank correlation revealed
that FF value was negative correlated with CAS (r =-0.443,P<0.01). The cut-off value of FF value was 87. 180% ,
the sensitivity, specificity , positive predictive value, negative predictive value and accuracy were 74. 14% (43/58) ,
66.67% (28/42) ,75.44% (43/57) ,65. 12% (28/43) and 71.00% (71/100) ,respectively. There were consistencies
of FF values with the CAS ( Kappa =0.431,P<0.001). The intra-observe and inter-observer reproducibility were
fairly good for FF value (ICC=0.953,0.920) and degree of exophthalmus (ICC=0.935,0.917). Conclusions
MR mDixon-quant can quantitative measure orbital fat with good measurement repeatability. Fat quantification
technology by MR is valuable in evaluating TAO activity.
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MRI £ 25 & 30 A Ath J5t R 5| e iy IR 28t 5 (2) #%%2
It SR HA T BB A T SRR T (3) SRR IR
A Graves Y% 85, WL AL | Cushing Z5 G AE HE (R
JIE JHE R I o 20 4% R kMR L 4R L R SO LR L BEE bk 2
o i BELURE S . SR A CAS PEM TAO RyTEshtE: (1) A
KPR IRER G P9 5 (2) IR 3Kz gh A % 5 (3) IR
o 70 I 5 (4) BRB ZK s (5) BRES IR FE 1ML 5 (6) BR 45 JIEE K
Jirs (7) HRELK i, HOE I R RBLAF G DL AT 1
P14, 8 L CAS=3 430 TAO {G )], #& CAS 94>
PR o3 4515 2 51 (TAO 15 3l 41) 29 7] 58 1R, 55 8
i 16 BR, % 21 5] 42 B 4R % 16 ~68 %, F- 14 (36. 21+
11.94) % . TAO 3% g4l 21 fi 42 MR, Fo 55 9 4] 18
AR, 12 f] 24 BR, 4E % 22 ~ 63 %, F 1) (39.57 +
13.43) %, fREER IR (I X4 ) 23 A 46 [, I
7 AN 1408, 4 16 A 32 i 4F i 24~ 63 %, 8
(34.78+12.14) %, 3 A2l 3238 & Ml A AR Il o
5% (body mass index, BMI) SR L4, 22 5 ¥ Jo 4e it
FREX (¥ P>0.05) (£ 1), ARLTHEEAR
XN R EE e 48 #1251 2 it v (i 305 :20160718) , I
A 321 B S A AE 0 KRS Sl £3 e i — 2 SRR
e W T IR AR T

R 1 TAO FZH4A TAO JEFESHAFMEE T RBA—HARLLE

P i BMI( mean+SD
Eigl| %K (5 /E ﬁnj/n) (meajfs,y ) k<g/mz ) ’
TEH R4 23 /16 34.78+12. 14 23.9423. 30
TAO %40 29 8/21 36.21x11.94 24.06+3. 13
TAO kWG 21 9/12 39.57+13.43 25.21+3.09
X*/F 1.378 0. 854 1.068
P8 0. 502 0.430 0.349

T TAO : FFUAR B AH 56 IR s BMI: (R R 15 K ( = oX° A s #: AR 7
L5 HT)

1.2 F¥:

1.2.1 MR #&&ESEI%E KA Philips Ingenia 3. 0T
i I 471 45 A% BT A W 58 % 447 HR BIE MR mDixon-
quant J¥51 % 3 B MR ¥ 90K #5. 1% ¥ mDixon-quant
FIHI BB TR 9 8.7 ms, TE S 1. 42 ms, B#E 4% 3°.,
REH 1.2 mmx1. 19 mmx6 mm, 42 EH 6 mm , i
B3 200 mmx200 mmx60 mm , 4 [y 168x 168 , i# Jifh
WEH 2,

1.2.2 [RMEENS WG & & E 458 58 UG, 78 Philips
3.0 MR fig D5 2t 8R4 ob It MR RE Jis 7 & 2 (%) o fh
R R 7, 1 JUUHE P R 7 T AR A R Y Al AL T
(LA HE A B A2 2 7R T [A) — 7K P ) B8 R X

(regions of interest, ROI) #E47 1/ & , ROI & 5 78 4 i &8
Hi 173 7K, ROL 9 1 B 24 mm® (16 PR R) ,ROI
AT ARMEAR 5 P 8T 058 LA 28 B AR s A2 o
1.2.3 REREHEME 7F Philips 3.0 MR J5 Ab 3
A ol o 0 e R R O R A ) AR E R
P 22 HE PN B 4 A 78 7 [] — 7KK oD, U0 AR BR A6
XS HE S 2% Ak T B I s o LA O D0 2 s Y 1) IR AE
N2 SF- AT, 7R T2WT STIR Hp 28 5 1R IE &1 ] B 35 1 fIE 2
IRV LI e G2 i A £k A a5 00 0 HIR B 91 RE i e
FUBOHE 2 i o AR I R LA R R Dy MR
2 T AR BR 58 H B8 26 XA
1.2.4 mDixon-quant WAl TAO G s L RE 2l %
i & L AE 45 1E (receiver operating characteristic, ROC)
M e, 5 i 26 T 1 FH (area under curve, AUC) |, 1% B
I S W OB BT SRy S B 1 i SR
1.2.5  HRHENG B % it B ARBRZE 1 B D i 3 5 1k A
TERT T A S AR RE A v sl s il 45 vk BB AL Al B 20 HIR 323K
B 2 2 250 1 WL S AT IR HE s s
i SRBRIE 34, o TS AE 14 d J5 P
SO 1o o il S L% A DL 4 3 1) R HE g 17
i M MR RS R Y A
1.3 Sil* 07k

K SPSS 19.0 ZE it 22 84 (£ [H IBM 2> 7] ) ik
rgeitortn, w5k & K-S K 3 £F & IE A 4010, LU
mean+SD F/x, TAO 1§34 . TAO JE G s 4H 1 1E & X
SR [0 S0 B LE R X K, 4F B (BMITL i
U5 2 i AR BR O H BE 2480248 Levene K 36 52 J7 22 57 M
3 A2 1) 2% B EORE SR EL AR B R T = 0
ZH 5] 9 5 L R T LSD-¢ 3. B E MR R B K HE o =
0.05. N Spearman B AH 73 HriFA TAO & IR MIE
& S CAS PR A et IRIEAEN & & 5
CAS 2 Wit i 19 — B 70 B R i Kappa 16 52, Kappa
H=0.4 Jy—BrERAr . HRIE RS DG & S IR Bk 5 s B
N2 W28 5 N WL 5 (R] 1) 5 52 1 4 T SR A 9 R R
% %0 (intra-class correlation coefficients, ICC ) 7F #r,
ICC>0. 8 Sy H & MR,

2 #R

2.1 KA HRHE RS 7 & ) LA

FAMRMERR N & o BRI, ZER A RIF¥E X
(F=17.072,P<0.01) , H:¥ TAO 3% sh 4L f1 TAO JE 1%
Sl IR RE Jig 7 5 i 189 8 0F %o BEAH W) 2 5, TAO 3%
A MRMERS 7 & AT TAO JRiG sh 4, 2 R YA S it
FREX (¥ P<0.01) (K 1,5%2),
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2.2 HAIARERTE M B R

FAMBRREE LR, ZR A% EX
(F=126.30,P<0.01), H  TAO JF zh 41 1 TAO
TG S AT IRBR 28 B 4 1F %t B A 38, 22 39 G it
FE X (¥ P<0.01); TAO & g 240 5 TAO HEE 3h 4
ARERZE Y BE H 4, Z R G124 B X (P>0.05) (A 2,
#£2),

F2 FHRERER S 2 RRKE Y E L% (mean+SD)
4151 MR%L  HRMEAS W54 (%) HRERZE M (mm)
1F X B 4 46 82.345+5. 445 15.363%1. 667
TAO 35 321 58 85. 190+4. 346" 20.221=1.714*
TAO L% 3 240 42 88.715+5. 686" 20. 855+2. 103"
F Al 17.072 126. 298
P4 <0.001 <0.001

T 5 IR X B4 Fo 4, P<0. 05555 TAO i 3 41 Fo 4%, " P<0. 05 ( 2K
EIT 250, LSD-t K56 )  TAO : FIR AR AH ¢ R g

E1 &A#EMAGIRE MR mDixon- quanti%‘b'u#‘ﬁ A+ TE R o I 2 IR HE i I 2 A5 TR o 76. 117% zzﬁiuj

79.121% B:TAO i ol 41 BRME Jig 17 &

FHHR N 95.703% , 72 HE N 94. 945%

;"I_/,x ,,. ";: o f @ A

2 ZAHWAIAREE MR T2WI STIR FE5|# 2 AB NHESNZ L, AR CD *ﬂZEEfé EF 2h ff I 1) % 28 E’J
MR A IRERZS B AR XA MR ER S AT AR 14. 7 mm, ZE AR 7 14. 1 mm B TAO §§ 2h 41 AR Bk

HATHR % 85. 641% , /=1L Jg 83. 150%
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Mr,n=100) EF: 85 & & ; CAS: i PR 6 3y B ¥ 4 4 TAO &
HERAEMSHF & 21T f5 TAO EZN1EH ROC HiZk AUC 5 0.703(n=
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2.4 RHERS ;&
& )i A2 M

Wi AL Aty U A v IR TE G 07 25 12 S MR BR 5 1 5 WL 5%
H N ICC 40 51 A 0.953 F1 0.935; M £ & [a] 1) 1CC
Y R 0.920 1 0.917,
HiE AT .

i SR ER TR H R A L5 N AL 4%

3 it

TAO ¥ MR HE g
[l 25 B S MR Ak WL JEE B 34
i, T BOR Tt IR BR S
HH B Ak . IR
HEE JIig 7 2L 23 1 384 o 2 46 i
177 240 B A B % B s 44t L
H [\ w84 fm. %%
FLU R PR S I 1 4 4
A 5 HA A 5T W Y RE
sy AERKE T B
a3 1 B Mg s 4 i 7 4%
Horp sy W7 FE H 4 F

C:TAO I 75 2 41 iR HE Bg 1y 75

RHEAR N 24.7 mm, £MR K 25. 6 mm  C.TAO JEIG IR BRE H ARy 23. 0 mm, £ R Ky 21. 2 mm

2.3 [RHERS I & S EAG

TAO IE Zh 4 9 5B TAO B HIRIENS I & & 5
CAS PE4F M X (r,=-0. 443 ,P<0.01) (& 3),

JA TAO i85 BRHE i 7 & = PP Al TAO W& s PE i
AUC 2y 0.703,95% w[ {% X [a] & 0.595 ~ 0.810, L)
87. 180% y lifi FL{H , 12 Wi UK BE S 74. 14% (43/58) , 4
SRR 66.67% (28/42), FH M T I {H A 75.44%
(43/57) , B T AE Ky 65. 12% (28/43) , 1 & Ny
71.00% (71/100) (& 4) , TAO I gl 20 HR HE g 7 & &
5 CAS 12 Wi b5 i B A 845 19 — UM (Kappa {8 =
0.431,P<0.001),

25 TAO [ kAEFK R,
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HHR B B
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W MR FEAR . AR — B R 6 A1, W
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B4 PE T B MG T & i A B — B T A
FEE R R, W A mDixon- quantﬁﬂwmﬂiﬁﬁﬁmaﬂﬁa
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