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Abstract

e AIM. To evaluate the effects of periocular injection of
triamcinolone acetonide combined with dexamethasone
on ocular surface function and tear dynamics in patients
with thyroid-associated ophthalmopathy (TAO).

« METHODS: In this single-center retrospective study, 26
TAO patients (52 eyes) treated between September 2020
and September 2023 received periocular injections of
triamcinolone acetonide (20 mg) and dexamethasone
(2.5 mg). Clinical parameters,
score ( CAS), ocular surface disease index ( OSDI),
Schirmer | test (S | t), tear film breakup time (BUT),
tear meniscus height (TMH), corneal fluorescein staining

including clinical activity

(FL), meibomian gland loss, and lipid secretion score,
were assessed at baseline, 1 wk, and 1 mo post-injection.
¢ RESULTS: There were statistically significant differences
in CAS, 0SDI, S | t, BUT, TMH,

meibomian gland secretion score before and after

FL score, and

injection in the included patients (all P<0.05). At 1 wk
after injection, there were differences in CAS, OSDI,
S|t, BUT, TMH,
secretion score compared with those before injection (all

FL score, and meibomian gland
P<0.0167). At 1 mo after injection, there were differences

in CAS, OSDI, S | t, BUT, TMH, FL score, and
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meibomian gland secretion score compared with those at
1 wk after injection (all P<0.0167). At 1 mo after injection,
there were no differences in CAS, OSDI, S | t, BUT,
TMH, FL score, and meibomian gland secretion score
compared with those before injection (all P>0.05). There
was a difference in meibomian gland dropout score before
and after injection in the included patients ( P<0.05), but
pairwise comparisons showed no differences ( P=0.900,
0.306). During the treatment period, 1 patient experienced
transient elevation of intraocular pressure (25 mmHg),
which was alleviated after control with intraocular
pressure-lowering medication, and no cases of secondary
glaucoma occurred.

e CONCLUSION: Periocular injection of triamcinolone
acetonide combined with dexamethasone provides short-
term improvement in ocular surface symptoms, tear film
stability and secretion in TAO patients. However, efficacy
diminishes over time and does not reverse structural
damage. Long - term maintenance therapy is
recommended.
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IR % AH 5 HR 9 ( thyroid — associated ophthalmopathy
TAO) f& Graves ¥ 5 i UL B9 HR ME I & 0E , Hofs BRARAE L) HR
HE A 2R ARAMULAE J5 K 46 1 2 M i 9 o 3, mT 3 B50ER
BRI IR 2L B e kY AR RO
71, TAO B PR R D RE R 0 1) 26 22 3R R 18 60% - 80% ,
AR TH RS E VT R N A I pe A 45 ™
i S8 A R LR RAL R A W R E R
RIENTFH PRI I RESZ AR RIS A5 A 4 S B0 B i
P A RS G R i 2 B I 5 | RS 14 B I3 )2 5 i, DA i
S M KT, AR B PR BB Il F — o (tumor necrosis factor—o,
TNF-a) A4 2 (interleukin—6, IL—6) X 4 5 1 57 (1)
HAAR A

FI R R R A A TAO 6 sh ] i — 283697 T B,
B A SRR SN AN G Y AR R e e
WERIRYT BAEMCE IR ME S AE  (H A A 2L B B AL
SEARGERIVE T 0 R i MR T R M L 2 37 AR IG: S 235 B
Jie B, F HEE ) 98 P Bl B B 1) i 4 A T A BR . i 40k, HE )
PR TEGT (Inih 22 7 78 b ZE KAL) A RE L # 4 TR

21H 2 G RIEHR/N &2 ES AR LI, #
JiioHH e i 2 op b IR AT RN TAO 3 TH IR AR 2
JELRE R B 3 T A 3 ok 1 Y G AR T B T H AR
PE SR, HE JE R 1 A7 IR R T BB A R G R i
WA B, U HHA R 3 1 2 S O I R e
(P ML AT A7 76 4 0 B E SR A BTy | [l Jost
PRI FE BT, 2R G023 W HIE Jo) 1 S5 7 72 4 7 I ot FE R s
XFTAO BBFIRFRIIGERIFm , 5 76 ik TAO IR F 8
TR AR LR UEAR S
1 XA E
113 % RGBS BT, 95 A 2020 4£ 9 H
2023 4F 9 H R BERi2 i TAO M 26 1 52 IR, Hoh 5
11 6], % 15 ], 4F4% 36-52 (-3 44.92+4.59) % 15 R 1%
B (clinical activity score, CAS) #-43 K 4.00(3.00,4.00)
4 YRR S HRCE AR E EUGOGO 4%, i g R & 1k
PR HRERZE HHBE 13-17 (P39 15.38+1.03) mm; i & 2-17
(F379.58+4.26)mo, TAO i WiRHE"™ . (1) LLIR IS B 45
N ERER AIELAT 3 WUARAE s 2 45 51 2 — , If-HE
B A SR 5 32 7 2 1) FECAR I 2 B HE IR R 56 bt ik 7
W DR R AH OGP [ 05 B = IR IR R R R ( free
triiodothyronine , FT3) 7 &5 B AR AR Z (free thyroxine, FT4) |
e PR D R L B FROIR IR R I T R FRODR R R
(thyroid stimulating hormone , TSH) & FF IR iR 8 2 Z K 31
& ( thyrotrophin receptor antibody, TRAb) ] Z —5 % ;2) IR
Bk IRER IS B R FIE 5 BR824 (5 >2 mm,
AT PR IR BRSE H 53) BRAMILAZ 22 L HRIE CT SR AIE MRI
RN B U P B % a8 22 2R MR AL S B R U 3 R
(2) LAHUIR IR T RE SR F R R AR SE PR S R 1 & REAR . 40
BIFUT 3 WURIEZ —  FFHERR HoAbR S . 1) BRI IR 45 ;
2) MRERZEH;3) HRAMILAZ B, GHAFRHE: (1) TAO 2 Wi
115 (2) CAS P43 =3 43 ( A & PEIR RIS %0 IR Bk iz o) it
PR MR B 70 I MR 1 7 i 45 10 98 1M, 4% B K i 3 B e
K, IR —4310) 5 (3) 3T 2 wk P A 4 48 0 IR R R
TAHW ., HERRFRUE. (1) BA THREEAMESE A B ety
a5 (2) MR A5 SR B TR 52 5 (3) 1 0T T 30 A M4 ik 5%
S5 (4) H BT YRS FL AR DL 5 (5) TR B A oAl i R 2
P, WNEEIE A IS 55 5 (6) AR IR 42 fib A 27 # R W Jo
oo, A IE 40 3 Be 18 B 2% B At (1R
KY25153) , G 2 58 B2 8GR E,
1.2 3k A /g B A7 E &) 3 5 il 22 23 P 1t €
KA, 2 mL F S8 0.5 mL TR A7 () il &2 45 1
(1 mL :40 mg)20 mg, } 0.5 mL 1 ZEKAA (1 mL :5 mg)
2.5 mg, [RIFHHER 2% F 2R 0.2 mL, BE V00, RS
JRT LA 5% S AT 25, T 5 Bl il — oot G B AR
B VR R AT TEAL 2 AR W AL A R S
T L HEZ b 1/3 b B 25 HE 2% F 5, i SF IR BE 24
1.5 cm, F§ [m] B gk 22 R £, 36240 3 om, DB AR FE SR B,
e LA PG EEE 5, I, 2248 1 4 1.2 mL i 2253
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T8 55 Hby FE R AR AW, 1350 5 DA T TR 20 A Ta) P 4 IR 3k
255 min, B 7€ T H 1 K HAB AT |

oA s TR, TESTE 1wk, 1 mo LR #54R: (1)
CAS o1 : A & PEIR 3K 5 9% R IR BR 12 3l A0 | R G 78
I HRHS: 7K P 25 58 it 45 RS i TH B K, B30T 1 4
(2) HR F2 95 9% 8 81 ( ocular surface disease index, OSDI) 1
o1 LG IR FAEAR L5 T BE AR B ik A &R 3 A4 dR o 4
1248 H LA IR 5 A H e e 4 S8 E | FR
Bifih & N ZR 3 MEH ; DAERIFLEN AR AT 53 48
IR REAR g 4 43, ARSI A FE IR A 3 43, —2 )
SEAR g 2 43, DR A3 IR SR R 1 43, DA Hh B AR
0 43, 5% OSDI ¥F43 = (A A Ar 3 H 4553 BRI 25) / 81 2%
M EE, PEArRRIE  IEH 012 4% R 13-22 43, ¥
23-32 43, ®FE 33-100 43, OSDI 4rfd B, AR IR EA
SN /N I 5 (3) JHIK 43 W3 5% ( Schirmer 1 test,
STt) ¥ 5 mmx35 mm Y TH WA I 48 Y Sk 38 = £ &b it
FTRAT BB AR B E TR 25 e h Ay 1/3 28 BB AL, 7
AT ML R LIRS win AL
THREZ, 1a] R 104, XAt e AT g, 0 i LT R
AR ;(4) TH R A 24t (8] (break—up time, BUT) A
Az BREER K SR O R SN ARG I U4, 45 BT A 1 TR ¢
JCRIN, W A HZ RO AR AN Sy M o A TE IR 3%
Wi I A8 RT3 A S, T A0 R 0 Sk B N T A AT S G, M
AR BAGRT BB WS B R WD SR RS 1 IR bR
I MR 2 R B2 1 A PR (BREIR | ZotR 5O JL
BE) R ] A R 3% 2 A 3 Y, BT YA, A T A 5
FHIREZEHR 5 (5) JHI 5 B (tear meniscus height, TMH) ; i}
FHHR 2 43 HrAic 55 TMH , Weg I A8 25 BCRT 35 Ak o7, T i A 4t
Sk B T aRT A AR, P AN 1 e B TR I T A
AR B W I R PR S TR ER e B £E 0 R
W IR AT A2 A6 A U S e A RS 22 R 5 (6) f 9Ok
F YL, (fluorescent staining, FL) 743 FH JC B A= BRER /K 45
MR ANIRBAM AR, 25 B A 1 2R, U8
B IRBOR DR AN ) 3 A FE MR 3% 7R 2L B AT
AR R O T MRS R Y 3 L K A IR0 S
LGB B BRI RN RR AT, A
0 73 BAERUIRE 6 1 73, IRIE RUIRE 6,2 47 BRE 6

345, B 012 4315 (7)) B MR BRI 43« o Al 4
il P4 21 A1 G AR 53 BT AU 5 G2 B R AR AR 40, 0 43 6
BRI TG 1 53 AR AR B S /N T 13,2 53 S 16 Al ke
K 1/3-2/3,3 43 MIGHRERR K F2/3, 45520 0-6 435 (8)
FG: AR R 6 42 Y- 4 < B FIR G foff 3 7 6 11 L 10 min
Jei , 5 BRAT S DRI HIR VR 0E A7 IR 2 RK 1, U RR 2 P R A R,
2 mini7 FHIZR LT IG5 Bl 2 R B 16 2, W A4k
53 A B TR T 0 225 M T 5 S WG 5, L8 G A B T 11 Ak 4 5
JEH 30640 ,0 43 R 1E 8 IS iR i e B, 1 o b R
B ARIR R I, 2 4y b B IG BR S Ss TR il Lk S0k
ARG, 3 43 0 F G G 5 S AR A 2F B R 5 (9)
AR o foft PRI A T ok e R 300 o IR, S 8 3 kil
RO A,

BT 0T < 0T BUE R SPSS 26.0 S AFHEAT43HT
XF BT A BE AT IE AR I 46 IR 400 A TR BERHE
PR B AR E2E (x£s) o, 85O0 50080 R FH o 42 ) o
5 225307 s AR IES A (TR SRR M (P, Pos) K,
A I HEBE R ) Friedman 558 347 40, B9 L 30R
FH Bonferroni % 1E7:, LA P<0.05 IR I ) 22 58 Gt
2R RIE S P AL A B /K HE 1R E ) P<0.0167
2HER
2A ANBEEHWESTISIRLLE WABHETH T
J& CAS 343 ,0SDI ¥4y S 1t BUT ,TMH FL $£43 | i A I
SRV R 25 S A ST # X (P<0.05) . HATE
1 wk CAS #¥43 ,0SDI ¥-43.S | t BUT ,TMH ,FL $¥-43 | i A
R ATV VT 43 5 B AT LA 22 R A ST B L (P<
0.0167) ; T ES /5 1 mo CAS #¥43.0SDI 34> .S 1 t.BUT,
TMH FL P73 AR R o i 043 5 e 1 wk g2
S G L (P<0.0167) ;7 EST)S 1 mo CAS 34>,
OSDI ¥4 .S I t . BUT , TMH , FL $F-43- | i A Jijt 5 W 40 1F 5
SR E S TG # 8 L (P>0.05) ; A B H
T SRR FS SRR R 2R I 40 A S i 2= B L (P<0.05) B
WL 7R 25 S ¥ e e it 2 5 (P =0.900,0.306) , UL
1, WAL R UL 1,
22MNBEEFRHZEER BTN 1 FIEE B
— i VR THE (25 mmHg) | 28 FEHR T 25 W 42 ] I S it
Tedk R AEF CIR 4

R1 WANBHEEHAEETUEIRILER

eIty SR HEHE 1wk WS 1 mo X/F P

CAS T3 [ M(P,s ,Pos) , 53] 4.00(3.00,4.00) 3.00(3.00,3.75)* 4.00(3.00,4.00)"  27.781 <0.01
0SDI P43 (X £s,43) 23.73+6.22 16.85+3.99" 18.92+3.84" 36.490 <0.01
STt[M(Py,P;5) ,mm/5 min] 6.90(6.18,7.73) 9.80(8.20,10.43)" 8.25(7.30,9.10)"  82.038 <0.01
TMH[ M( Py ,P;5) ,mm ] 0.17(0.16,0.18) 0.19(0.18,0.20)* 0.18(0.17,0.19)">  50.242 <0.01
BUT[ M( Py ,Ps5) ,5] 5.90(5.40,6.40) 8.40(7.50,9.20)* 6.30(5.80,6.70)" 79.695 <0.01
FLLM(P,s,Ps5) 57 ] 1.00(0.75,2.00) 0.50(0.00,1.00)* 1.00(0.00,1.00)"  36.500 <0.01
W AR BB PE 5 [ M (P, Pys) , 53] 1.00(1.00,2.00) 1.00(1.00,2.00) 1.00(1.00,2.00) 15.167 <0.01
W AR AR A PE 53 [ M(Pos , Pys ) , 7] 2.00(1.00,2.00) 1.00(0.00,1.00)° 1.50(1.00,2.00)"  75.375 <0.01

1 P<0.0167 vs FESTET;"P<0.0167 vs {415 1 wk,
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S AR

1wk, 1 mo _EHRIG I AR MR ERG TCWT AL AL C . FESSHT, TESS 1wk, 1 mo T HR IS I A i 2 TE ] A8 4K

3itit

TAO J&— 4 2% B 4 0 B B G pEVEBR , 2R
FeH WL IR BESG . TAO 15T IR 2 ) 177 42 2% 1 X1 5 B
AR, TAO 85 T IR A FE % 5 18 60% —80% , I
W KA T B TH 53 A RS P S 4 B0 TH W
Rk AR T RERE TR S I AR L2 S, LU H B
G SN X S B Rz B B L RE IV AE TAO
g R b o 4 A, BRI R R I (A TL-6,
TNF-o) $il 3 TAO £ 34 1 HR HE 5% £ 4 40 A, (5 5 5 5 44
B, SR AMILIE S HEJi 7 38 A=, i SR Bk s o (IR
IR 45 RHILSEARAE B R AR A A R A A inH
F S BN AR I 0 5 R BB R A I A, — A5
TR A5G L AN, T Wk EL4R M Th17/ Treg £ il 2% i nl
PEAE TL—-17A S0 B A B8 1 Je R s oy g7 i VE i
T 10 L 5 42 J8 75 1 8 ( matrix metalloprotein—9, MMP-9)
V) 0E— 2 65 i B8 5 I B 33k 4 i L 3 7 A ) A
TAO T HR 1 2 2 % 95 P 2%

W R B R AR TG S TAO B 1 2RI YT T R, HY
B BRAE ST 9 AF FH 2 T, B8 3 3k 22 L A S ) HR 3
AR ZE AT . BERBIRIT LS 3290 S RO
AT (1) @i R I i NF-«B 5 58 sk, B
FEAIE TL—6 IL— 1B 45 G HE 4 E A 5 1) 2235 7K 7, I 4L
ISEL DR T i S 6 e Ji 14 20 A 8 BB S o7 5 (2) 3 a3 15 HIR HIE
LT 24k A0 L P 184 A 0 D R 0y £ 4 3
Az 3R B R G DL P T R S EL AR FE4R 2
52X 1T EE J) Jh 308 7 S (A ol 2 % ot K Ay ) 5
PR X sk 2 W e B, T S BT G 28 R A B 4 R o T
T, 1 — 45 205 B A B A 3 A L v SR 7 A A TR
Al R G A B 2R 2551 KR Bl — 3 A - B B

IREIN I 45 RGN R

RIFFE BN, CAS BEATETES S 1 wk, 1 mo ¥ 5
T 25 A (2 P<0.0167) (HIERE 1 mo BESE 1 wk
AT (P<0.0167) . X — a5 OSDI W43 1Y 3l &
JEE— B, $ 7 M JRI 98 22 1) e BB 2 A FH TRkt 2 fie IR 2 3
WCREIR , Y7 R U AT R -5 R AS A AE T 3 B S A
ORI — B AR HIE JE R 0 3 Akht AV T RA AL
P, AL AT REALHE . (1) 3051 2 1 40 R i) - 98 3R 5l ik
Bl /L T 9 28 40 R 0 200 A R HIE 2 2 3, AR I a5
IL-6  TNF-a 254 58 T /KF1 5 (2) BT A B3k 5
BRI BE FONE - TRAD AT 850776 HR HE A8 2T 44 4 i % 1f £ TSH 3%
A, M 33 3 1 32 AR R R S e L5 (3) IR
LUK M R R I PN R A s o A A 1
T 22 gt HEE RV ALK i 35 S 2 1 B 5T b s e Bk I 3R
AT R H AR B2 R TE 4 wk J5 B0 R, $E R B
W FIRTT BIT SRR R B, S AR 7 i S5 1 mo
CAS 1145 J OSDI P43 [ THE5 53— B0, X 0] BEVR T-0 i it
WFEARML 250 3 12845 . 5 Wong %Y R L5 25
WARAT , RIS R VA7 Al Pad il TAO 1 sl R0 B
TAYERRGYT LA R 3R A TAO S8 2 W HIE A 2T 4 40 i f)
FRELH LT RE FBORMEA AR . BRI, X 1 i 8 i
(CAS=543) [, 25 B4R U S s A5 B 28 400 1 391 LA
HRITRL,

STt A BUT ZE7ESTE 1wk B7ESAT 22 T (3 P<
0.0167) (HIESE 1 mo BIES G 1 wk S Tt FF&, BUT 1K
BEREHRIKT, TAO BH FIHE WD 5 Th17/ Treg
20 M S AE S TL=17A 51O TH AR EF 2 Ak 25 0k 5 i HiE
JE e S 0 2 DR S A7 4030 YH R, J i v e U 3% T i
A T R B AR VR S SO B Th17 4
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W53k, U £ A Ak HE AR | DA T BT B4 52 30 4 AR 3 s T
Al PESETHIR A 00 . BEES RS Acar %7 B 5T— 3, Ll
i SR A B LR R VAT S T IR AR IR . B AR
R B I AR B BB A BRI ARG A | HL A 4R AR e
PR SCHEEY . Wong %™ RGLLEARTE 1 R IGIT X
TH ARG PR Rl T8 2008 s T2 B & AR B 5 v i
MRS WV AAE T S 1 w5 B iy i 2 1G]
REME AT I D MG 2 R MR8 B I RIS TR BR A B, T e
1 modif 43 [ T | B 7 38 28 % WG AR AR 43 00 T R 1 0 5 LA
BPE R TG ME AR SE R S IS AR AR . LA, 1 Al R dike O
VEA 6 A5 0 8 3 ARk, 457 HIE JRL 8 0 B & A 1 i
PR AR s AT AL TCW VR T, 5 3 O I 250 M4 RV
FOAT O I M o {E TGV T R AR 2 4 K 2 A T
PIAAS AT 300 | P RE R A B 53 5 A 4 9 IR = 48 A (1
OSDI #1453 . BUT) 348K eess i 5% 77 2 22 S 1 O )it
P, HABBFGE T REGNA T 5 2 LLARAE K Ml 3= B4R S5 44
W AE I SR AT, T AS TR GE R P n] BE A7 7 BT 5 25 1 G R e 21
AT 5 . PR RS A RN B AR AR RAE K i B B
I AR MR (A TR O 28 22 40 sl 2T 4R AL (9 BRAR F2E . Acar
ST L R AR B S B, KR AT TS
£ RS L 7 200 B LR 2 35 TR 2 AR TRk, it —
B RS R R R B RS RS
BT TH AR ETEB A I A K I BGE A B, v RE 5 MR
Xof AR 5 4 A9 R T S 48 405 (AT 4k ) B = 18 B AR LA K
B MR S X I G AR T AR R A 1
TAO %%‘,?ﬁﬁaﬁ%ﬂ%{ B M 2 R w5 Dk R G (intense
pulsed light, IPL) i&77 DA ERI TR

BEAh ARLIFE ™ & L TAO Hi3% TMH 5% H A5 R fAH
K ARMSE T TAO B3 TMH MRS E 1 wk $ i, ESY IR
1 mo [E13% , HEW AT fE 2 DR R B BG: P A5 R 4 R e A7 A, 1l
5% H AR N R, NI BOH W78 Kol ml R HRIH T
FPURAL T 530 0 B Y T AL

AW R S A 1 wk FL P4 51 SR HLR B 3
[ (P<0.0167) (HIEEST G 1 mo PR &2 2 ST K, X
— AR R TR IR TAO B A I b R iy
BB EAE R R R R, FL D755 (1 Pk T R
HEE 3] 95 2 308 o 410 o) Jmy 308 4% i S N, A 2850k 2 1 JEE I 2 45
P, HALHIFREALHE . (1) BRI HIAE R B+ B il . TAO
TSN P IL-6 TNF-a 25 R 1 47K F- T, o] 8
BRI A IS 1 Rz 2 e % 12 SR AL BT NF-B {55
D LR DR B, DT 28 A L R i R T
(2) ¥ MMP -9 &P, WF 58 R i TAO % H |+
MMP-97K - 5 3 T 5, MMP -9 18 5o [ fife /1 T 1 pig e i it
PRI A, SE PRI H MMP-9 335 {2
R BREEEE Y BHLHS Sun S B BF ST S R 2K,
AR T8 SR U 2 T AR TAO M3 JH W MMP -9 /K,
(3) P4 ZE T LAk /b G 02 40 MV T . M & 3 S 0 R mT A T
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AR UL 200 R 4 R ) 5% )R 8 D S
M R RS FL PR EESTE 1 wk BB kg,
AESE 1 mo R4 & I AT, #Em I R s ZEH A
P, FEHLH AT BE 5 RE R 35 MMP -9 1) P31 AH
KB R SIS, 29wk B R AR T R, SRR 48
HF (40 TL-17A) Jx MMP-9 Rl BEFF AL 2, S8/ i 1
B E LN . WA TFITIE Y B SRE 5 i, o 22 5 9
ST SRR VO R EFE AN A, A TH R
SEVE R B R BN EI RN , AR SE R BUT A TMH 76 7 5t 5
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