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[ Abstract] Thyroid-associated ophthalmopathy (TAO) leads a significant negative impact on
patients' quality of life, mental health and community economy. Treatment in the early active stage of
the disease will achieve better efficacy. At present clinical activity score (CAS) is the mainly method of
judging disease activity, but it has many shortcomings. Recent studies have suggested that “Tc"-
diethylene triamine pentaacetic acid (DTPA) orbital SPECT/CT shows important value in the early
diagnosis, treatment and follow-up of TAO. It can complement with CAS and has a broad application
prospect. The authors summarize the current research progress in this field and highlight the need for
more research to establish a standardized consensus on collection method and result analysis.
Investigating a new tool to judge disease activity which can combine Tc™-DTPA orbital SPECT/CT
with the artificial intelligence will more accurately and conveniently guide the clinical practice.
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Table 1 Clinical activity score for thyroid-associated ophthalmopathy

75 4R i
1 1 MR B N 14
2 HRBR 1)L a ) VAL 143
3 AR IG 2T BE(FE M) 145
4 SEREFTIN 14
5 ZERTK b 14
6 R e i i 14
7 NEL AR IS 14
8 it 1~34 H IR ER S 3 1122 mm 14>
9 IR 1~3 H IR ERZ Shii b = 8° 14
10 IR 1~34 A B 147 (Snellent f12%) 14

H: M T W2 TAO B3, SRR 7 AT, 552
34K TAO &b Fiashi; X PRV (A7 1~3 ©~H ) TAO
B, RMFDIA 10 W5y, $F4r2> 4 433K TAO Ab
TG, TAO Jy AR BEAHSCHE IR s

BRI SEMA e Al s ARA B 1% Sk, X (H75 CAS
WG R AR S B, (H R BUEEAR, BARAY CAS W4 If:
ANREWTE i S M AR BEIRAS AR T RCRY . 53
SN, TSI FNAETS 3h30) TAO #B AT fi A Bl ™ 5 A HR AR
Uk, R T o CAS T4 RIAN I, 75 BER FH B oA 1) AR
AR, DU A O X 4 TAO B T A 1 5397 B Bt 500k
A, VEHIERIGE R

BN T TAO BB e s R4, @
SERAMULA RS | JULIA PN Il P SR L MR 8 ke 3o 46 40
TAO W& sl , H Hy TR A BE A &, I R s 32 R
CT A REIE 22 J2 TH UG, 50 b 439 MR HIE 2 2 10 i i) 245
¥, oA 45 SR ALY JEE B R 1 . AR ME AR G 25 . TH AR
KN B2 32 PR A 0 A ks, KA B, (A% A 6T
%, AR HBOME /R S E it B2 A8 4k . MRI AT LLEG CT 50K
28 b, 59 7 I HEE N AR S A S 2540, AN RT LA S s R B
THIR SR U IS N R AS H i RK G B0, 38T LLE
ST T1 A T2 BRI, X JRENG shibE AL 2 4T 2 Ak
R RER ML RAF M5 B, JF BCkaHad®, Hss T
FORBRZ W OCTE, HH i THAER K . BT &2
B, TEARE R WEITHEL . AT, 1E
e AR e 4 o7 FH A 32 31— 2 I BRI o S T 2 B R
£ TAO 5I3E I 29 25 1) RS Wi b B — 2 R (E
LA R AL Rt — 2L Wl TAO FB 27 1 4879 B 14 7
Ak, RBRER AR, IRHER Z BAZ R AHYGa . PTcm,
M FERRIC I WARGR, AR AR HIEZH LUK/ L
TEASMEEH IR, Bt ML . DA S RS i
MfE R, ARBEA i B A Y R R 34 K 1 SPECT
PET K Fil &% 4% SPECT/CT. PET/CT, K A4 TJR#Hwm



[ Bl S B 2 e 2R

202349 A% 47 5 9 Int J Radiat Med Nucl Med, September 2023, Vol.47, No.9 575

AR B FE RS HER T, R —MER . SR
B BR A Tr ik, H i AL T F R RAr i R AR W)
HPEREANAL Sy AR A OUE, I FH AR )

2 “Tc¢"-DTPA SPECT/CT FREE B & HIFF s ILL

1983 4F, Alevizaki-Harhalaki 2" 9 Yk W25 3] TAO 1%
B 300 8 3 AR EE A0 A 1 1 2 K BB A7 19 Te™-DTPA BB,
MR HE &2 A2 2002 4F FF 46 9 1w 1 T TAO 1Y lii IR BfF 58 1Y
PTc"-DTPA J&—Fh R RATIE SR EY), AR 4 AF &5
PR B AN M AL, I FL AT LA 3 A2 15 1 6 20 1M 55 RE 25 JF
M RB I B T, S AR 2 IR S RS 50,
L, “Tc"-DTPA 7 B HE J] fr) 55 R AN 2 200 ffd 5552 1A 5
1, B RRR R R AR, S MRHE SR B A
RS INAR G, oW T SPECT/CT AW BE A% S B 3] 38
B RLSEAR L, IO RE T A DG 1 B M 1 B AR B
ITAESE, “Tc™-DTPA SPECT/CT HRIE /% 1E TAO 2H7 534
Sr R R FHES T RCHERE , RGBS IR B3R YT PR i
T EI S,

3 “Tc"-DTPA SPECT/CT FREERE&TE TAO i Hh i iz B

T HIR AR 5 A AT 538 3 SR FH 8 PE I RS DA 7, an R
TAO fH A G 7R ARSMIURCR PR 2R v SR 5 15 M
P2, DU PRMESS S, $Es BRAE N A7 7E Jm A e, B
TAO 4 TR 50, B4l SPECT WARMT, PAMEZE 5 H AU
MR RE S5 DX IAF AR A RE TG B, 1T AS BE AR fff b {07 A6 35437 52
FIRAEMIFEM o BLAL, TR 2 A B R SR AR AT i
IRME Y B2, BRI R EUR P 45 . SPECT/CT
Bt R AR B IR v T RS AORSEA , RERS TE TR v 5
HuE L TAO B IR A AE R AR AL, 5 MRI BT LLAF5E
LERIR, ®Tc"-DTPA SPECT/CT NRIE SAZ1E s TAO 153
PR B RALEES MRI AT, (B4R &™), JEE AT HE
& Tc"-DTPA SPECT/CT il ¥y i 11 B it il ik 31| Bz B /R %
W, A AR T (CT. MRI) H RS 31 2288 IR 2 3]0

IR B 585 149 43 A 30 B 368 ek 00 5 48 BB T 4 (uptake
activities, UA) ¥ S 24 5 I 5 B L (H (uptake ratio, UR)
., Galuska 25U 58 3 *Tc™-DTPA SPECT MR HE i 1% UA
{55 MRI I CAS P47 HER, 455 B R i sh W4 tLaETg
DI TAO R E ) UAMH S, UA{H S MRIZ AR IEAH
X, 5 MRIEARIFESERLGEE, G0 B CAS IT4)
PRI FEAE B o UR WEH R IR IE S 7K ROT HEEL
THECH LU AT TR L8R SRBL AR X [ T Te™-DTPA
SPECT/CT. MRI 5 CAS 3% TAO ISk E, 18
SPECT/CT ¥ imf 5 L= 35 B HIR M S5 DX 5 B e 725 11402 1 % ]
JEHCER 2 m ROIFFH4E UR, 45 RE7R UR 55 CAS T &

FREEARICTE, 5 MRI 4595 B AR56M:, JE T°Tc"-DTPA
SPECT/CT Myl JRA %5t o XIFHEE LL”Te"-DTPA SPECT/
CT " R BT JLULIE B4R AT Te™-DTPA i 5 e 45 B i v 1
A TAO W SRS WibR b A T oA, TR AR A IR Z1 L
ROI 55 i 75 AP 28 e A A3 T 1 A B P i 2H 20 UR, 455
A UR Y CAS W4 A — 5, Lok, HF Tc™-DTPA
SPECT/CT HRHE & 4% nT ARG v . o T $e s b B — 2R IR A1
WL RE N, PR T TAO I Bh i 9 BEM He CAS TE4>
TMEN . HEH,

£ TAO JHBMHAE 2, “Tc™-DTPA SPECT/CT R
HE i AR Son I ZE IS WM. A BF5E & 7E TAO JB %
“Tc"-DTPA SPECT/CT 4 (1 1H B Fnk i £ B ROI 47
I3, GEFRBRIE S TAO S35 (0 H R S R BB 5 He
Pl s ARG SRR, e AHE D 1,735, HIHMR
PSR MR UK AP 5 £ B AR IR 3R 2 R0 (TRAD) 7K - AH
X, FEIEPTe™-DTPA SPECT/CT KU LIVE T4l TAO &
HH IR A AE RGN S R T Y, PR 3T
“Tc"-DTPA SPECT/CT BAZXHHMRMATE B AW, &R D
R, VHESEORHIRIATR S CAS A AR MR AT, HRE
HERA S W IR 0 RAEAR B, (HH e B 2, TR IR
A v R A i AR T T VT 50 S 5 e v 199 22 T 5 e
JG2H 2 ) ROT, UM, 4R AR A S5 H S AR

Bl R PR 2R A TR RIS BT, IR K SUV TP
IEH TAO B Tc"-DTPA SPECT/CT HRHE FAZ MY E &
Brigts, APPEAE TAO IGRIES A, SUV e 55 CAS 71
I35 BT R ARSEERY, A 05T R B I 8 9T T SUV e
M UR, G5RE/RTHEYS CAS WA RIEMIE, TRk
e LG @225, ¥l I TAO 16 it YA 234,
1H SUV o FEAS I 25 2 [B) 1) B2 M B A T, BB S VA
TR AMILARAE S5y A

B A5 R 5% 45 32 585 Tc"-DTPA SPECT/CT HR HE 1%
455 CAS PR A—3L, 488 ZHIFTOMISEHE, X FHaE
HIBIFFE L5 FAE T °Te™-DTPA SPECT/CT HRHE BAZE RS,
7E 1 PR BIRGE H, TAO B3 CAS #E4r (7 43) A shill,
Mi*Tc"-DTPA SPECT/CT HRHE B AR B /R NAETE 2, B
A7 HR ME SR A I Bl 15 45 R s e R I, 74 CAS
P4 AP Tc"-DTPA SPECT/CT AR MIE & 45 ) IR i 2% e 14 i
R RS T HRHE S e i s i1k e, HRBRZE H A I 2 R
SRR SLAF A, S SR AT PR A R AZ 1 S8, i
CAS PFArHA ST 1 3~7 B ARG Hr iy iy 8, 2
WK 1 1~2 T A = MESZ R A TIE4), BTLL CAS T
b HAR BN AL TG s, M Tc™-DTPA SPECT/CT HRHE
AR DA B R B — SRR AL B R B, R IR R
IEFAETE S, K CAS ¥4I RABE R . & W 4T



576 [l BRgC S B 2 i R 2 2

2023 4F- 9 HE 47 B 9 W)

Int J Radiat Med Nucl Med, September 2023, Vol.47, No.9

4 “Tc"-DTPA SPECT/CT FREEE &7 TAO &7 %k MK
R RIR A

FIWT TAO J& A0 T s FRY7 I Rk B 0 E
B, NS A MR T T R RS AR A AR
Galuska 25 C9 #fi: 77 #3 # °Tc™-DTPA SPECT/CT HR HE & 1% 4
S TAO BEEH I %, MTHATRA WL . 2k
Vi, JRRMEE MR IT R . Lin F P94 T 06 30
TAO BF X RFRRFEMENEIT RN, 458 BRI IRIT
1) B35 IR JE) X Te™-DTPA 19 88 B AR T R 3R 97 B R
BB CAS PB4 ARG S HI{H”Tc"-DTPA SPECT/CT HR
HIE AR L7 A6 B3, 3 2o 7 HIR 3o Y v S il 2 2 1/ bR
AR P, I Tc™-DTPA SPECT/CT HRIE B4 425 T
Xt e E TG S AR AR Y RARRE s I A, AT &
“Tc"-DTPA SPECT/CTHR HE {5 {550 7T 48 T 14 S A0 Ao ) e %
A R RO S A X N R R TS . AR E K
B, “Tc"-DTPA #EUE T 12.28 MBg/cm® () TAO 3% Xt
W BT IR A B RAFMI RN, 1897 /57 Te™-DTPA I
MeWE B, 3@ Tc™-DTPA SPECT HRIE &A% 7T T304 1z
JRBEIRITIARERY, Tiang Z07 (RFSE A5 T ARBLSE
W, XEFRIKIATT I IR IR AE RN A R P E I B, IR
IP SRR A o A, IbAh, HRHE™Tc™-DTPA $EHL
TR FTTON TAO B AT G BRI AR, BIGE &
BT W AR R, AR ICE 5 s AN B
BET, BUTAOEA AR, B E RIS RIE,
HIL, S TIESTEAY A TAO B, W% EHMEST
Uk S

5 INESRE

TAO W IHS W A B E CE T, TENMWRHIR
BlEIm LR ER, R RER, TAO ZWREM (14
W) Ee 3267 R R 3T, IRYTRRELET R AT 16 4>
AR BEINRIT RN, R 18 A BT R %
PEMHITATT ROR A WA 25, BRI 2 A ok £ IR R
BE A2 FRYT B R T R & S 800 #2570, (Rt
R B AS WG Sh TAO 3, 4 2R it g
MO TRERZIRITRE T EE, 25%~50% I Graves &
Hrha kA TAO, HREBMEMRFN AR AR D) R8T % R BT H 30
e 18 AN A A /E BRI H RiE A T4 A T R 2=
ST A L1 B ABAEIR (Y Graves SR 5 IR0 & R 5T, —
Ui B P 191 %) BRI SR 45 SR B R, £ G TAO ¥ Graves &
i, LEWERRERN TAO, “Tc"-DTPA YT,
PE7R A Graves B # AR A7 78 W I PR 19 HR E 6 322 3% 3h 7
*Tc"-DTPA SPECT/CT HRHE {545 22 FH F 75l Graves &

BN TAO,

ARk, N TR BEHORSS G IRFBHE R e As
kA%, Song %P it TAO M il AMYHRIE CT %4
P&, @BALT TAO BMEMRIE CT AN T e &AL, Lin
BN Ry T TAO B HYHRIE MRI B2 RS, 1R
THETHUNMRAE MRI B9 58 TAO /- RSt 25 bk
i, ®Tc™-DTPA SPECT/CT HRHE BARTE TAO 27 Iy
B R, £ TAO RIS Wr . 1hy7 . BV PR s i &
B E. AT, HETHA A RRE . BRI B2 R AT
SRR G — bR, AT T P S8 A5 B4 3 S 79 £
R E MR AL TE], QAT ROT S A ARt ] B4
PR B A A TEWINE, FFEITRE 2B, DU AR
HEAL B R AR RN S R A3 A iR, 47 Tc"-DTPA SPECT/CT IR
HE AR5 N TR REROARARSS &, $RAE—FhFiY TAO ffik T
B, S s S R, SR AEEIORS v S A AR 2T

WS

FlEEhsE  TATEE AR R
YEBEBRARA KBTI SR IIRE SIS EIRITRITERAR
WIS MRS TTERR AR | ZRIRA T Bl

2 £ x ™

[ 1] Bartalena L, Kahaly GJ, Baldeschi L, et al. The 2021 European
Group on Graves' Orbitopathy (EUGOGO) clinical practice
guidelines for the medical management of Graves' orbitopathy
[J]. Eur J Endocrinol, 2021, 185(4): G43—G67. DOI: 10.1530/
EJE-21-0479.

[ 2] Kahaly GJ. Management of Graves thyroidal and extrathyroidal
disease: an update[J]. J Clin Endocrinol Metab, 2020, 105(12):
3704-3720. DOI: 10.1210/clinem/dgaa646.

[ 3] Taylor PN, Zhang L, Lee RW]J, et al. New insights into the
pathogenesis and nonsurgical management of Graves orbitopathy
[J]. Nat Rev Endocrinol, 2020, 16(2): 104—116. DOIL: 10.1038/
s41574-019-0305-4.

[4] Lee ACH, Kahaly GJ. Pathophysiology of thyroid-associated
orbitopathy [J]. Best Pract Res Clin Endocrinol Metab, 2023,
37(2): 101620. DOI: 10.1016/j.beem.2022.101620.

[ 5] Cockerham KP, Padnick-Silver L, Stuertz N, et al. Quality of life
in patients with chronic thyroid eye disease in the United States
[J]. Ophthalmol Ther, 2021, 10(4): 975-987. DOI: 10.1007/
$40123-021-00385-8.

[ 6 ] Bruscolini A, Sacchetti M, La Cava M, et al. Quality of life and
neuropsychiatric disorders in patients with Graves' Orbitopathy:
current concepts[J]. Autoimmun Rev, 2018, 17(7): 639—643.
DOI: 10.1016/j.autrev.2017.12.012.

[ 7] Rundle FF. Management of exophthalmos and related ocular
changes in Graves' disease [J]. Metabolism, 1957, 6(1): 36—48.


https://doi.org/10.1530/EJE-21-0479
https://doi.org/10.1530/EJE-21-0479
https://doi.org/10.1530/EJE-21-0479
https://doi.org/10.1210/clinem/dgaa646
https://doi.org/10.1210/clinem/dgaa646
https://doi.org/10.1038/s41574-019-0305-4
https://doi.org/10.1038/s41574-019-0305-4
https://doi.org/10.1038/s41574-019-0305-4
https://doi.org/10.1016/j.beem.2022.101620
https://doi.org/10.1016/j.beem.2022.101620
https://doi.org/10.1007/s40123-021-00385-8
https://doi.org/10.1007/s40123-021-00385-8
https://doi.org/10.1007/s40123-021-00385-8
https://doi.org/10.1016/j.autrev.2017.12.012
https://doi.org/10.1016/j.autrev.2017.12.012

[ Bl S B 2 e 2R

2023 4F 9 HE 47 5 9 )

Int J Radiat Med Nucl Med, September 2023, Vol.47, No.9

577

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Dolman PJ. Grading severity and activity in thyroid eye disease
[J]. Ophthalmic Plast Reconstr Surg, 2018, 34(4S Suppl 1):
S34-840. DOI: 10.1097/10P.0000000000001150.

Mourits MP, Prummel MF, Wiersinga WM, et al. Clinical
activity score as a guide in the management of patients with
Graves' ophthalmopathy [J]. Clin Endocrinol, 1997, 47(1): 9-14.
DOLI: 10.1046/j.1365-2265.1997.2331047 x.

Alevizaki-Harhalaki M, Alevizaki C, Georgiou E, et al. Increased
Tc-99m DTPA uptake in active Graves' ophthalmopathy and
pretibial myxoedemalJ]. J Nucl Med, 1983, 24(2): 174-176.
Galuska L, Leovey A, Szucs-Farkas Z, et al. SPECT using *"Tc-
DTPA for the assessment of disease activity in Graves'
ophthalmopathy: a comparison with the results from MRI[J].
Nucl Med Commun, 2002, 23(12): 1211-1216. DOI: 10.1097/
00006231-200212000-00010.

Rinderknecht J, Shapiro L, Krauthammer M, et al. Accelerated
clearance of small solutes from the lungs in interstitial lung
disease[J]. Am Rev Respir Dis, 1980, 121(1): 105-117. DOI:
10.1164/arrd.1980.121.1.105.

Galuska L, Varga J, Sziics-Farkas Z, et al. Differences in SPET
analysis of thyroid-associated orbitopathy[J]. Eur J Nucl Med
Mol Imaging, 2004, 31(5): 793—795. DOI: 10.1007/s00259-004-
1459-3.

Szumowski P, Abdelrazek S, Zukowski L., et al. Efficacy of
#"Tc-DTPA SPECT/CT in diagnosing orbitopathy in graves'
disease[J/OL]. BMC Endocr Disord, 2019, 19(1): 10[2023-01-
12]. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339418.
DOLI: 10.1186/s12902-019-0340-0.

Gotthardt M, Bleeker-Rovers CP, Boerman OC, et al. Imaging of
inflammation by PET, conventional scintigraphy, and other
imaging techniques[J]. J Nucl Med Technol, 2013, 41(3): 157—
169. DOLI: 10.2967/jnumed.110.076232.

Galuska L, Leovey A, Szucs-Farkas Z, et al. Imaging of disease
activity in Graves' orbitopathy with different methods:
comparison of *"Tc-DTPA and *"Tc-depreotide single photon
emission tomography, magnetic resonance imaging and clinical
activity scores[J]. Nucl Med Commun, 2005, 26(5): 407—414.
DOI: 10.1097/00006231-200505000-00003.

SR0E, WEREW], XI5 7, 5. “Tc™-DTPA SPECT/CT HRHE & %11
i TR B S MRS 15 Sl 5 I R 23743 B2 MRI 4%
P T (0], [ Bl 5 I 2 B R 2 2 K, 2019, 43(5): 416-421.
DOI: 10.3760/cma.j.issn.1673-4114.2019.05.006.

Guo Y, Yao ZM, Liu XQ, et al. The activity of thyroid-associated
ophthalmopathy assessed by “Tc"™-DTPA orbit SPECT/CT:
comparison with clinical activity score and MRI[J]. Int J Radiat
Med Nucl Med, 2019, 43(5): 416—421. DOI: 10.3760/cma.j.issn.
1673-4114.2019.05.006.

XUPE, VFE 55, 3P, %5 " Te-DTPA IRHE SPECT/CT X FAR AR
AHICPENR SR 2 PR 5 SR PFA (0] v I7 2841 BR2E AR, 2018,
43(4): 457-460. DOI: 10.11817/j.issn.1672-7347.2018.04.020.

[19]

[20]

[21]

[22]

23]

[24]

[25]

Liu D, Xu XL, Wen D, et al. Evaluation of inflammatory activity
in thyroid associated ophthalmopathy by SPECT/CT with *"Tc-
DTPA[J]. J Cent South Univ Med Sci, 2018, 43(4): 457-460.
DOLI: 10.11817/.issn.1672-7347.2018.04.020.

Zhao RX, Shi TT, Luo S, et al. The value of SPECT/CT imaging
of lacrimal glands as a means of assessing the activity of Graves'
orbitopathy[J/OL]. Endocr Connect, 2022, 11(2): €210590[2023-
01-12]. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8859942.
DOI: 10.1530/EC-21-0590.

PR, Z50THE, 80, 45, *"Tc-DTPA HRIE SPECT/CT X Ftk
JHRAR SRR S TH B S AE BOTTAS (B LT]. P Il B o
2, 2019, 44(3): 322-328. DOIL: 10.11817/j.issn.1672-7347.2019.
03.014.

Jiang CZ, Li XH, Zhao M, et al. Efficacy of “"Tc-DTPA orbital
SPECT/CT on the evaluation of lacrimal gland inflammation in
patients with thyroid associated ophthalmopathy[J]. J Cent
South Univ Med Sci, 2019, 44(3): 322-328. DOI: 10.11817/j.
issn.1672-7347.2019.03.014.

JEt, BREEN, 2500, 45, P Tc"-DTPA HRHE SPECT/CT 7EHUHRM:
AR & IR 43 A o A P (0] AR IR B 24AR, 2021, 57(11):
830—836. DOI: 10.3760/cma.j.cn112142-20210331-00152.

Tang MT, Zeng XY, Li Y, et al. The application of *Tc"-DTPA
orbital SPECT/CT in staging evaluation of thyroid associated
ophthalmopathy [J]. Chin J Ophthalmol, 2021, 57(11): 830-836.
DOI: 10.3760/cma.j.cn112142-20210331-00152.

JKim5, F 5, =K. “Tc"-DTPA SPECT/CT HRHIE AR HR AL
SUV ax 7E FUPR AR 56 4 B 955 355 211 B DAl o iyl RN (.
rRAERL 2 5y T 45 24 K, 2021, 41(9): 525-530. DOI: 10.
3760/cma.j.cn321828-20200415-00151.

Zhang JN, Yu J, Yuan X. Application of SUV . of extraocular
muscle on “Tc™-DTPA orbital SPECT/CT for evaluating activity
of thyroid associated ophthalmopathy [J]. Chin J Nucl Med Mol
Imaging, 2021, 41(9): 525-530. DOI: 10.3760/cma.j.cn321828-
20200415-00151.

BRI, B, 22083, %. “Tc"-DTPA SPECT/CT £ {5l R
A KA R g 6258 S Al o g 1 P R Sk &2 > (). [
TS BE 2 A% I 2R 4 AR, 2022, 46(2): 125-128. DOIL: 10.3760/
cma.j.cn121381-202102010-00137.

Xia XT, Hu F, Lan XL, et al. Application of “Tc"-DTPA
SPECT/CT in the activity assessment in two patients with thyroid
associated ophthalmopathy and literature review[J]. Int J Radiat
Med Nucl Med, 2022, 46(2): 125-128. DOI: 10.3760/cma.j.
cn121381-202102010-00137.

Galuska L, Barna SK, Varga J, et al. The role of *"Tc-DTPA
retrobulbar SPECT
orbitopathy[J]. Nucl Med Rev Cent East Eur, 2018, 21(1):
54-58. DOI: 10.5603/NMR.a2018.0005.

Liu D, Xu XL, Wang S, et al. 99mTc-DTPA SPECT/CT

in staging and follow-up of Graves'

provided guide on triamcinolone Graves'

ophthalmopathy patients[J]. Int Ophthalmol, 2020, 40(3):

therapy in


https://doi.org/10.1046/j.1365-2265.1997.2331047.x
https://doi.org/10.1046/j.1365-2265.1997.2331047.x
https://doi.org/10.1097/00006231-200212000-00010
https://doi.org/10.1097/00006231-200212000-00010
https://doi.org/10.1097/00006231-200212000-00010
https://doi.org/10.1164/arrd.1980.121.1.105
https://doi.org/10.1164/arrd.1980.121.1.105
https://doi.org/10.1007/s00259-004-1459-3
https://doi.org/10.1007/s00259-004-1459-3
https://doi.org/10.1007/s00259-004-1459-3
https://doi.org/10.1007/s00259-004-1459-3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6339418
https://doi.org/10.2967/jnumed.110.076232
https://doi.org/10.2967/jnumed.110.076232
https://doi.org/10.1097/00006231-200505000-00003
https://doi.org/10.1097/00006231-200505000-00003
https://doi.org/10.3760/cma.j.issn.1673-4114.2019.05.006
https://doi.org/10.3760/cma.j.issn.1673-4114.2019.05.006
https://doi.org/10.3760/cma.j.issn.1673-4114.2019.05.006
https://doi.org/10.3760/cma.j.issn.1673-4114.2019.05.006
https://doi.org/10.3760/cma.j.issn.1673-4114.2019.05.006
https://doi.org/10.3760/cma.j.issn.1673-4114.2019.05.006
https://doi.org/10.11817/j.issn.1672-7347.2018.04.020
https://doi.org/10.11817/j.issn.1672-7347.2018.04.020
https://doi.org/10.11817/j.issn.1672-7347.2018.04.020
https://doi.org/10.11817/j.issn.1672-7347.2018.04.020
https://doi.org/10.11817/j.issn.1672-7347.2018.04.020
https://doi.org/10.11817/j.issn.1672-7347.2018.04.020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8859942
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.11817/j.issn.1672-7347.2019.03.014
https://doi.org/10.3760/cma.j.cn112142-20210331-00152
https://doi.org/10.3760/cma.j.cn112142-20210331-00152
https://doi.org/10.3760/cma.j.cn112142-20210331-00152
https://doi.org/10.3760/cma.j.cn112142-20210331-00152
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn321828-20200415-00151
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.3760/cma.j.cn121381-202102010-00137
https://doi.org/10.5603/NMR.a2018.0005
https://doi.org/10.5603/NMR.a2018.0005
https://doi.org/10.1007/s10792-019-01213-6

578 [E PRI B S 2023 4F 9 A% 47 55 9 Int J Radiat Med Nucl Med, September 2023, Vol.47, No.9

553-561. DOI: 10.1007/s10792-019-01213-6. [J]. Clin Endocrinol (Oxf), 2005, 62(2): 145-155. DOIL: 10.

[26] Ujhelyi B, Erdei A, Galuska L, et al. Retrobulbar *"Tc- 1111/4.1365-2265.2005.02186.x.
diethylenetriamine-pentaacetic-acid uptake may predict the [31] Turck N, Eperon S, de Los Angeles Gracia M, et al. Thyroid-
effectiveness of immunosuppressive therapy in Graves' associated orbitopathy and biomarkers: where we are and what
ophthalmopathy [J]. Thyroid, 2009, 19(4): 375-380. DOI: 10. we can hope for the future[J]. Dis Markers, 2018, 2018:
1089/thy.2008.0298. 7010196. DOI: 10.1155/2018/7010196.

[27] Jiang CZ, Deng ZL, Huang J, et al. Monitoring and predicting [32] Berta E, Bodor M, Galuska L, et al. Early stage Graves' disease is
treatment response of extraocular muscles in Grave's orbitopathy uniformly accompanied by orbital immune activity even in
by “"Tc-DTPA SPECT/CT[J/OL]. Front Med (Lausanne), 2021, patients who fail to develop orbithopathy during follow-up[J].
8:791131[2023-01-12fttps://www.ncbi.nlm.nih.gov/pmc/articles/ Exp Clin Endocrinol Diabetes, 2018, 126(10): 628—631. DOI: 10.
PMC8716578. DOI: 10.3389/fmed.2021.791131. 1055/5-0043-125065.

[28] Szabados L, Nagy EV, Ujhelyi B, et al. The impact of *"Tc- [33] Song XF, Liu ZJ, Li LH, et al. Artificial intelligence CT
DTPA orbital SPECT in patient selection for external radiation screening model for thyroid-associated ophthalmopathy and tests
therapy in Graves' ophthalmopathy[J]. Nucl Med Commun, under clinical conditions[J]. Int J Comput Assist Radiol Surg,
2013, 34(2): 108—112. DOI: 10.1097/MNM.0b013e32835¢1910. 2021, 16(2): 323—330. DOI: 10.1007/s11548-020-02281-1.

[29] Bartalena L, Baldeschi L, Boboridis K, et al. The 2016 European [34] Lin CY, Song XF, Li LH, et al. Detection of active and inactive
Thyroid Association/European Group on Graves' Orbitopathy phases of thyroid-associated ophthalmopathy using deep
guidelines for the management of Graves' orbitopathy[J]. Eur convolutional neural network[J/OL]. BMC Ophthalmol, 2021,
Thyroid J, 2016, 5(1): 9-26. DOI: 10.1159/000443828. 21(1): 39[2023-01-12]. https://www.ncbi.nlm.nih.gov/pmc/articles/

[30] Terwee CB, Prummel MF, Gerding MN, et al. Measuring disease PMC7807896. DOI: 10.1186/s12886-020-01783-5.
activity to predict therapeutic outcome in Graves' ophthalmopathy (ke H3B3: 2023-01-13 )

R I S I I e

A - ARE - -

KT HPRAEREK

LRMBCENA B TR . BT EHREETR . RN AERR SO RIEERER, aTI &A%, IS
T A OSCTRORIUKR BB, AR RBME TR, B UOEHIFRM . RN AERNES IESOCF KRN AT R . Rk
AR E G . R T, RO R, A5k, A APtk

2. KNG AR R B, JOREM TN (DR, b H R 25 EA IR, BiE—RE TRIA
m, EE R E TR, BRI =43RS IHTEERIA G A AR AT, WITEZAT i — 450 SRk
(2) WA Ffaf IR, s b s Ze HRENFER N BT . (B) P AN ", A AR UL R0t (Bl an P {ES5), Wl
TERNA RNAERA AR ERAT S R LRESONG FREF AR, TEZRRIRZ T 77 AR AR5 51 T 2R
SCFERE . (4) RPN RS H 1A, ZE0 R bR H il — 8Ok 8 St B LR S o 3R A SR LA ],
ARREAE R A L7, SRS (65 A2 R AR, W SDRE AT S IS SARIEEA AR H a5 50RO,
s EAR BRSBTS Z M RLY, TRRTT . ()RR L, “[RZE o TR, — A BT (RS )
OO AT SR ORI BRI, RAEFARRE YR 7 AR50 R

3. FifRihs H RS S HH 2 m 32 Bibs HAMZmE, RERibs B M40 15905 P AR, 122 )=
PREZEIE R . A BibR B2 — ROl 2 2, MR 3 =,

4. KPP TS ARGESFOATS IESOR 2 O PRREREY L IIME, R P R AR T R

5. RHPIER AR T—HR AR EAMIEX, SIS R NSIEAMPEM: al by ol d.... FEREPK
SEOFHRIIPUAR o FFAEA “ iE: "7HE, LRSI g,

6. B PRAE SRR IE SO AR

AT 4REES


https://doi.org/10.1007/s10792-019-01213-6
https://doi.org/10.1089/thy.2008.0298
https://doi.org/10.1089/thy.2008.0298
https://doi.org/10.1089/thy.2008.0298
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8716578
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8716578
10.3389/fmed.2021.791131
https://doi.org/10.1097/MNM.0b013e32835c19f0
https://doi.org/10.1097/MNM.0b013e32835c19f0
https://doi.org/10.1159/000443828
https://doi.org/10.1159/000443828
https://doi.org/10.1159/000443828
https://doi.org/10.1111/j.1365-2265.2005.02186.x
https://doi.org/10.1111/j.1365-2265.2005.02186.x
https://doi.org/10.1111/j.1365-2265.2005.02186.x
https://doi.org/10.1155/2018/7010196
https://doi.org/10.1155/2018/7010196
https://doi.org/10.1055/s-0043-125065
https://doi.org/10.1055/s-0043-125065
https://doi.org/10.1055/s-0043-125065
https://doi.org/10.1007/s11548-020-02281-1
https://doi.org/10.1007/s11548-020-02281-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7807896
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7807896
10.1186/s12886-020-01783-5

	1 TAO的诊疗进展
	2 99Tcm-DTPA SPECT/CT眼眶显像的研究现状
	3 99Tcm-DTPA SPECT/CT眼眶显像在TAO诊断中的应用
	4 99Tcm-DTPA SPECT/CT眼眶显像在TAO治疗决策及随访中的应用
	5 小结与展望
	参考文献

