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[ Abstract] Thyroid associated ophthalmopathy ( TAO) is an organ-specific autoimmune disease.
TAO is clinically classified into active and inactive stage, and the accurate judgment is the key point of
treatment choice. Clinical activity score (CAS) is often used for the assessment of TAO activity, which is
subjective to some extent. With the development of imaging techniques, ultrasonography, CT, MRI and ra-
dionuclide imaging have gradually been applied into the diagnosis and treatment of TAO. What's more, the
imaging is an important complement to CAS from the aspects of anatomical and functional metabolism, which
can better assess the activity and the therapy response of TAO. The clinical value of medical imaging in ac-
tivity and treatment efficacy evaluation of TAO is reviewed in this article.
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AR, X B B 75 50 LA K R B fig AT i ™ R e O (R 1)
TAO [ 9K % i R A 5% LA A 8 96 M 2 B Ay =2 11 375 20 1
AT 2 Ak RS W R B ok RIS s Ay a2
BT i ih shve B = R AR, L, 4 TAO 5T
Sl A MR KT AR N T,

Nl

1 FURBRAESEMEER R (TAO) HRIE /R 2 K 5 % WY AR 40
flAFEERAL, TAO HRIEM 2 2s . OIR BRI & m b g i, @
THIRAARFE I IRAMILE KL DIEN IR 2, IRIE A AT
X ELIRERZE H B IR A UL ELAR 1 A8 A X TAO TR Y7 RBOR 17 M
M(D®) ; ARHE CT 1T ARBE Py A D7 HRSMUL TH AR 1A 5 2%
BELLALER)G 2 mm AR HR S LA A% A T AR 5 AR E T AR A L fEafE
T TAO W& SR IFAL (QB@D) 5 HRIE MRI i 428 B HE & 7 4 15
SR MRAMULRNE Py BRI B TH AR 28 B (HEE N R 43 F 4 I
WS AL TAO 9T 3 M 5973k (Q@@) ; HUHE SPECT/CT
K PET/CT S5 A4 FRR A LT 558 452 700 14 35 BORER 32 o 355 Bl ok B
JPRGHATHIB S T (3)

H R, G PR 32 8 R FH i PR3 3014 ¥ 43 (clinical activity
score, CAS)PRUEFE S TAO 1297, (HiZpE R E R TR ER
FURFNEE I LGS, A 1= I 114 == 00 40 e e PR 28 46, 200
PR AT INELL B L RG]  BEE RS A SR YA
K, HEFS CT MRI SPECT/CT 452 A5 W I T TAO 1yl K2
JP i IRl CAS I EBAN TR, A 5 KR
TIEAE TAO W& S AT ROFAL s i IR PROMEEA T T 845

LHRHERE RS, TS 45 20 5 32 B PR as M iy T4, 5
FE TAO i FAEXT 80 B Al F 2 T TAO Jr A0 1Y
W5, BZARTIREDUIA (teprotumumab ) J&—F % ZHEA:
KK F 1 3Z K (insulin-like growth factor 1 receptor, IGF-1R)
IR, e A 9 HIE P 4 AP s oz IR HEE i 7 R AR Bl R
BROSH A L, 2 25 B & 5 5 25 5 B S BLR) (Food and
Drug Administration, FDA) #t#ERIEE 1 FEYT TAO M Szl
Bpt2l R HE R R R WS teprotumumab I8 YT KN Y — Tl 42
& ZURIY BUSR T7 %, Tran A58 F) F AR ME A 74 G A5 4R 15 TG
Btk TAO SBFIRYT IS IRAMILE AR 1 22 1k, LL# E 1R 97
N BIFSE & BIGYT A BB R IR AL Bk 475 2wt . X Tk
T B 42 IR HE 6k 5 36 97 19 TAO 3, Pérez-Lopez 14 &
A (0 25 iy 75 ] )T A 9 T AR 2 A 2 U 3RO Il
M L2t R R AR FTA R IR P g Bl ( central retinal artery,
CRA) FHR 3l Jik ( ophthalmic artery, OA) A% BH J1 38 %X ( resist-
ance indexes, Rls) B 2 & T X1 B4 (P<0.001,P=0.001) , 1M

JFEFAJG CRA F1 OA 9 Rls B & F R (P=0.002,P<0.001) , Jf
H. RIs BE& IRk AR (9 B 880/ i IS, BRI, TR HE e
75 AT AR AMILE A2 DA B3R5 1 3 B 805 Tk TAO B 3%
HEFTF R I

2.MRME CT, CT & & 4 H7 AT F T TAO BYIE B PEPEAN
Byun %" 1 HL 80 Bl TAO 3 I 40 4 1E ¥ 52 i & AT IR
HE CT HH LA K =4 RGBT, Dl T HRBE P9 Mg 7 IR SR AL
FITHBR AR B, 25 51 i 16 sh 4 MR AL BR 19 - 2
SERRRIA K TR B4 (BRAMUL . 4.57+2.03 55 3.31+1.42,
THAR:2.01£0.89 5 1.70+0.46) , 3+ H I FHRAMIL TH IR X HE
PR 107 S PR HEE S i M B T 285 B 1) Tl IS A 784 5 TAO
TGRSR HE M A 84.5% , WA HRT Cr KR
E TAO BB BRIG 2 mm 4b 4% HRAMURS B i AR IR HE /AR L R,
IRERZSHR B 518 B M i D6 R, K BUHR SN LA A e AR/ MR HE
TR HE S CAS BUIE L, I B2 iR HAE =0.18 B, X TAO I
BIERISWI R Bt RAEE N 89% , (H &4 LR 53.5%.,
CT Bl PP R FE At 771 45 #4 ( i 2s , J LB Ak e 3 55 4%
ShPERISC R B AIBT TAO 3 sh ik 51897 R0, A & B 1)
AP {H AR TR 2 25 51 A HR AL R 45 HIR HEE A7t 5]
SERII AR | IR CT PEAE TAO 3% s ds S I AN

3.HRHE MRI, MRI HA R A7 M A LU BEER W5 Wi i
JRHE PG AR AMUL TH IR SR AR IE N L R s b, it
Gh, 275N R G LA K TC L B8 R 5T A5 AR #1145 MRI ¢ CT
2 b H T TAO 35 3h P T R A

MRI %G i [ #4452 ( short-time inversion-recovery, STIR)
FF 90 IR AL A7 5 0 B 38 AR M B 0 5 e R K i, T LA SE
ARG P S, Higashiyama L0855 51 153% 3
PEFN 19 HlEIE 3P TAO 835 IRNE MRI STIR EME#E47 43097,
RIE SN IR IEAR I F-34 155 58 B LU {5 (signal intensity ratio,
SIR) M. TAR TG 341 (1.94+0.19 5 1.70+0.21) , 3+ H 5
CAS 2IEAX (r=0.53,P<0.001) . Hu %! & B AT MRI
HFHR AL HR HE B8 17 J55 BE (orbital fat thickness, OFT) FI7H
Z& ¥ (lacrimal gland herniation, LGH) i E B E , LS
HRAMIL-5% /)y SIR (minimum SIR, SIR ) F1 LGH/OFT L {2
T - E BT S TAO R I E AT RN A 3R W), 24
ARAMIL-SIR,, =1.43 Fl LGH/OFT =1.65 i, REUE 5 56.9%,
TSN 94.4% , (K, MRT th AT 3 s o AR AE P9 41 4L 60
I E 7E TAO W& Bl LU Ry 7 P Al 5 i R ¥4, 5 CT M
L, JHT HIR HE R 500 e 371 445 A b 7 8 A 358 A, T o — R Ok
/D JE R RE 0 T, RO 4 SR B T &

WAL 7% A% ( magnetization transfer imaging, MTI) $ AR
SEREAL A5 158 7R ( magnetization transfer ratio, MTR) 7] [a] % )
WK A BER B TP 9 R 43 MR, LRI TIE S AT 1A 22 g
02 Hu % 2RISR A 60 ] TAO B BEAT MTLLT,
AL B R BOmMAOSAG, IE 43 2 T 16 sh 4 5 Ak T sh 4
TAO 1 MTR (SIR FIF IR 2L (apparent diffusion co-
efficient, ADC){H ,Z5 RFEWTESNA TAO BEHHY MTR W] 1%
FAEIE B4, 1 SIRs Fl ADC B & FAEIE 3140 (P<0.05) ,
HH 14 MTR (mean MTR, MTR, . )5 CAS MK R S, &
FAASE (r=-0.61,P<0.001) , MR =75 ¥R Bk 48 A% ( diffu-
sion tensor imaging, DTI) e AR AT AL LU S5 4 15 8, I id
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WESE Al F Tz Rk B OCIRGELFIRGR > R
M2 DTI 7E TAO 15 3tk 4310 v A A0 11, 3 /I 2600 36T 26 451)
TAO FBHFEATIITE, K B LT Y 58 B e BB M 1 4% i) S
438 (fractional anisotropy, FA) {E7E % zh 1 B WAL TR
IR H S CAS 2 HAHIC, PRIk, F B A 7] 5 B Be
RAELH LN TR I3 00725 4k, MRI 22531 SR A2 A X AT % TAO 1Y
TEEIPESAT R N B WY Sm . (R T 52 2R At Rl | 2% H
AN R 45 AU IR, MRI 7E TAO H A BRTIEAR 2,

4. JIRHE SPECT/CT, HRHE SPECT/CT ZA%3#id 1 W B4
RVRT ] s 3R A5 MR HEE 7 (1 B BB A5 8 Sl 8., ELARG A et
B0 AR TAO I PR 1 FH R 372 . TAO 1 sl Bk
Je 2TV 14 0 U 200 0 A P B A A i vy R A R
P2 PR e A K 2 2 0 A5 8 W UE 52 T F T4
TAO & HIE Bk BaAT A 0 JHe e B il R A% 2 [ P
FBAINATBIEM TAO BRJE S PE SRR B ) i sz —. B
AR A T L8 2 2%, L P R

PTe™ - 4% = Wit 1. TR ( diethylene triamine pentaacetic
acid, DTPA) ]k HE J&] 48 1 S5 07 DX 3l 458 A 1) 6 400 1 5 92
IR LN, 5 40 A 0 22 K4S 4, 2E 1 7R TAO TR
HE P I A P S R % Sl PR B R S e Y [l B B 5 T
40 B XUAR SRR TAO H T -DTPA SPECT/CT BAZYEHL,
g RIS sh TAO BFHIRIE SUV,, WA & TR G shib &
F (O3RN 2.24+0.47 F1 1.5720.43) , 3 H. SUV, 5 CAS 2 £;
PETEAH S, Szumowski 2517 1, % B Te™-DTPA SPECT/CT ]
FATFPEM TAO BF G ShPE, IF H 5 MR A bL, JLs S vk
(43514 0.78 F10.89) , Jiang % 7£ SPECT/CT FE{% 1355
T 206 1] TAO FRFHHRAMILAY L DL S BRI, 45 3 W R 16 3l
AR AMIURE BE R4 R 35 B 0 v ARG sh . bAh, #edz
327 MR R e B VAT I 86 FUHR b A5 2 I 2 A R AL )5
J¥ KRR AR A Bt KA U Y R %, I H logistic
VA5 2 30 o R e 3R 2 oy 28 2 A4 At Sz 00 R -, Ujhelyi
SRR SRR 57 B TAO [ BOR 4 5 oh ik 107 1 Te-
DTPA B HUE FIA)T 5 [ (11.03£4.26) MBg/cm’ Al (9.84=
3.51) MBg/cm’;P<0.001], I HATEGHEUK T 12.28 MBg/cm’
MR 67.6% 097 IRV RAF, Yao YRR T HTIRE ¥
2 RYHRHE SPECT/CT #£ TAO BTGS2 Wi M H , BIF 5
R T B4 CT B8, CT SPECT LA K R &M UL A 56
HERELA S AF (2 WAk AR , HEPRAY TAO 35 Shitk i R AU 45
4y 84.63% 83.87% ,AUC 9 0.89,,

SEf ) 45 K 5 ) R AR S B T — IR 19 Te-DTPA
SPECT/CT BAZF AR T 00 % 1 HE P 20 £ 25 4 35 i 527 o1
T S Ak AR Ay 0 T I HEE P 8 Mk I T st R AR
AARBSIEME R X HTE TAO W 3h 4 3 W A7 50T b
RIETEEAE,

5.HRHE PET/CT . PET/MR, BT SPECT/CT 4}, PET/CT
J PET/MR 0] T TAO 1297, Weber %% iff 55 &L B F-
FDG PET/MR HCIZ% SUV, (R*=0.16, P=0.05) it
AT (tumor metabolic volume, MTV; R*=0.31, P=0.003) %
JEBHEE 7 i R (total lesion glycolysis, TLG; R*=0.33, P=
0.002) 5 TAO I 3l 4 B | AH G, [RI B, MTV | TLG #E 5 &
TR S Z R AR 2 R AR EE L, XS

MTV TLG J B 11 J2 4 1 955 28 4 24U F-FDG R Bk U
K B Ga-Ji 2T 2 21 Il 38 7% A 1 30 1 77 ( fibroblast activation
protein inhibitor, FAPT) J&—F# A1 PET RAZF, ® Ga-FAPI
PET/CT T H T ZHi g v | 26 4% M s A7 FAPL
FEHCHAE T Liu %1 R Rao %5 B4 & L Ga-FAPI
PET/CT = TAO fEEIRSMULE BL FAPL =i X1, I 4 I ik mT
B TAO AR F—F [ B Gl A5 1 RPN A &, 1M X
R E® Ga-FAPT 0] RETE PEAY TAO 4 M5 78 F2 BE 1 L
AENX, HlF PET #r & 28 &, B i HA TAO Hi K
b,

6./NE, TAO B—Fh s 36 0 K 1 28 B e Rk A
BB RN , WEB VT AN 16 2 M RIR YT RO N R e
B, SRR A R BB SRR B R R AR I R
P RAE T AR EY, #5  CT i3 % IR AL HE PY ZM IS i
T R A5 Y R AR BT BB TAO HR 35 (9165 R 3% 3l Mk ; MRI 19
R BU BER DL T 2R e BUAR A X, R v 78 1 4 B IR 41
WU Ik ik S ARG EHEU 7K 43, W A — R R B 1 VA 0 1 B0
PEBIRIT RO B % R B AR, R J SPECT/CT # J&
PET/CT ¥Jrlilat 1 BRI SRAFIRIEA 2R R S
s A EFIWHBIT TS TAO RYIE S FLE r i AA B
RN HE , BB RTA T TAO 3% shidk 0 W 7 Al
52 AG2F TAFR BT M R TR G — , SR AR R B IMERE
PRI A VEHE TSI 45 th e
EBERBKAE M5 0 SURE 288 X TR Sk B |
PRAT BB BSR4 55 R IR o T e scikih 5k 4 9%
X
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