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Abstract

¢ AIM: To evaluate the diagnostic value of serum Thi-
type cytokine levels and extraocular muscle - related
parameters in thyroid - associated ophthalmopathy
(TAO).

e METHODS.: A retrospective study was conducted on 45
patients diagnosed with TAO in our hospital from January
2023 to December 2024, and 20 normal volunteers during
the same period as controls. Venous blood samples of the
patients were collected to detect the concentrations of
Thi-type cytokines [ interferon -y (IFN - y), tumor
necrosis factor-a ( TNF-«), interleukin-2 (IL-2), and
interleukin-12 (IL-12) ] in the serum. Additionally, the
end diastolic velocity (Ved), velocity maximum (Vmax) ,
resistance index (RIl) of the central retinal artery, as well
as the thickness and left - right diameter of the medial
rectus muscle were measured. Logistic regression model
was used to analyze the risk factors of TAO, and receiver
operating characteristic curve ( ROC) was adopted to
evaluate the diagnostic efficacy of each index for the
occurrence of TAO.

¢ RESULTS: The general information of the two groups
was comparable. Compared with the normal control
group, the serum concentrations of IFN-y and TNF-« in
TAO patients were significantly increased, Ved and Vmax
were lower than those in the control group, and Rl and
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the thickness of the medial rectus muscle were higher
than those in the control group (all P<0.05). Logistic
regression showed that IFN - vy
concentration, Ved, Vmax, and the thickness of the
medial rectus muscle were all risk factors for TAO. ROC
curve analysis indicated that the AUCs of serum IFN-vy
concentration, Ved, Vmax, and the thickness of the
medial rectus muscle for the diagnostic efficacy of TAO
were 0.756, 0.769, 0.732, and 0.642, respectively. The
combined detection of IFN - y, Ved, Vmax, and the
thickness of the medial rectus muscle had an AUC of 0.840
and a Youden index of 0.59, which was superior to the
detection of a single indicator.

¢ CONCLUSION: The levels of serum Th1-type cytokines
and extraocular muscle-related ultrasound indicators have
certain value in the diagnosis of TAO. The combination of
IFN-y, Ved, Vmax, and the thickness of the medial rectus
muscle has better diagnosis efficiency in TAO, which can
provide a certain reference for the early diagnosis of TAO.
o KEYWORDS: thyroid - associated ophthalmopathy;
extraocular muscles; Th1 - type cytokines; diagnostic
value
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TC IR MR s AN At B B S e VB sl . HEBR AR U
(1) A7 FLA IR 2 9o 0 50 5 (2) BEAE #2532 3 38 3R 7 Bk
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RUGH AL PR 7K SF | e BRG] 6 130 I 5 1T 350 O i AT A
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AR 2 - 12 (interleukin—12, IL-12) ¥k BE . HH #6 2
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(AUC) \REHE 5t B4R 8, P<0.05 4R 22 5%
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x1 HASSE—RERITLL
21 51 1% (IRED) SERE (XES, %) PRI (B2, 1) W AR st (], % ) s (B, %)
TAO 4 45(90) 42.82+10.93 21/24 12(27) 16(36)
1E % HR 20 20(40) 43.17+11.08 8/12 4(20) 5(25)
/X 0.119 1.125 1.037 1.852
P 0.906 0.233 0.309 0.174
AL IR AU IE R &R,
%2 WAESS5EME TH BEMETFKELE x+£s
20531 1% (IR %0 IFN-v(ng/mL) TNF-o( pg/mL) IL-2( pg/mL) IL-12( pg/mL)
TAO 4 45(90) 2.36+0.38 8.62+2.27 22.73+6.14 33.82+11.23
1E % HR 20 20(40) 1.17+0.16 5.18+1.41 19.94+3.87 29.56+7.72
t 13.439 6.247 1.869 1.539
P <0.001 <0.001 0.066 0.129
AL IE R AU IE R &I,
x3 WASEHEBFIERLER X%s
2059 BIEC(IREL)  Ved(em/s) Vmax(cm/s) RSPk RI RN ENUERE (em) RN ENZAEAFE (em)
TAO 21 45(90) 2.31+0.26 9.18+1.06 0.74+0.06 0.69+0.13 0.79+0.24
1E 5 X iR 2 20(40) 10.02+1.18 20.42+2.39 0.51+0.03 0.48+0.07 0.69+0.17
t 41.975 26.413 3.295 6.781 1.682
P <0.001 <0.001 0.002 <0.001 0.098

L - IR0 MR 2 D 1R S I

E1 WMASE5EEFRNERAREG A 5 H T IRAA R 0 3h K mAR RS ;B TAO 445 AR A 9 I8 b e 2 Jik il A5
C IEH X R AT IR AN ELL CDFT MLRAF 5 &l ;D TAO HATHRAN E AL CDFI L (5 538 2 B IE# X BB A IR N B HUR B K A2

725 F: TAO 21 72 IR N ELWURE FE RS T
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2.4 Logistic B33 #r K — M BTk P<0.05 11 IfiL 75 16 47
LS AR T Logistic FIH T, MEBH AT . B =1,
=0 ML =1, H=0; k. =1, % =04,
IFN-y TNF-o Ved , Vmax iR 2 ik R 0R P9 B LS B2 1 oy
Flf A, REEMEZEZER Logistic EEEEaE TR
MLY% IFN—vy ¥ Ved . Vmax R Y B LIS B 2 5200 TAO
KAEMERHER (ZHZRET ) P<0.05) , OR {HEE/R 1ML
i# IFN—y Ved ,Vmax HR N ELUSEE A FTF 1 807, TAO &
A US43 A 11.3% (6.8% 24.2% 23.5% , W3 4 5,

2.5 ROC MiZ& S W2 & Logistic 171743 Hr4k 5 i
FHIE (P<0.05) A9 ROC MIZR43HT, 45 0 L3 6, 1M vk
IFN-+, Ved, Vmax H} P EL LS B 36 & 4G DU /) AUC
0.840 , ZPE 840 0.59 A F B —Fg bl M PR
O3 HT AN [RE A5 SR I (R 2 3l B, e L« 270 2 M8
S AR AUC = 0.840 205 45%0=0.59, & T
“EHAMEFRRER (Z£=1.882,P=0.060) , I 5 FE /3
MEPRSFH” LB A MR F R ER TSI E X
(Z=0.188,P=0.851;Z=0.325,P=0.745) , HiZ 5 W% 52

FHPESE | AR R S VR0 R4, SOt e 220 2 M98
PR RIR TAO” gk Rl I Wibs v, W35 7, 181 2,

1.0p I i s
0.6 — —
= — |
0.4} [ J
! Jifr £ >k
IFN-y
0.2} —Ved
Vmax )
M Py B LS S
kB
% 4
00 . , . , ,
0.0 0.2 0.4 0.6 0.8 1.0

145 5 1
2 £igtR3 TAO 4K ROC &N TE R,

F4 B TAO ZEREEZE Logistic BlAR# &R
K2 B SE Wald P OR 95%CI
B 1.266 0.804 2.486 0.170 3.542 0.737-17.048
5] 0.397 0.308 1.668 0.298 1.486 0.817-2.706
W2 AR sl 0.038 0.027 2.076 0.153 1.039 0.989-1.091
ek 0.027 0.017 2.780 0.098 1.027 0.998-1.058
IFN-y 0.073 0.016 18.523 <0.001 1.163 1.028-1.247
TNF-a 0.235 0.057 9.662 0.019 1.056 0.967-1.182
Ved -0.162 0.085 22.161 <0.001 1.148 0.927-1.133
Vmax -0.122 0.028 23.472 <0.001 1.142 0.956-1.215
AR Bk R1 0.034 0.031 14.912 0.123 0.957 0.846-1.138
MR B LR 0.029 0.026 14.328 <0.001 1.242 1.131-1.356
x5 ®WTAO Z4EMEEE Logistic EIIA5H%&R
H# B SE Wald P OR 95%CI
IFN-vy 0.079 0.019 15.223 <0.001 1.113 1.008-1.212
TNF-a 0.016 0.087 7.314 0.084 0.927 0.875-1.063
Ved -0.025 0.025 17.156 0.009 1.068 0.988-1.163
Vmax -0.072 0.016 18.318 0.012 1.242 0.942-1.217
IR N E NS 0.049 0.069 1.219 0.036 1.235 1.067-1.436
®6 &IHRY TAO £4£H ROC &S iTER
% AUC P 95%CI FrifEiR REE Rk ABREL HBTE
IFN-y 0.756 0.001 0.630-0.882 0.064 0.62 0.75 0.37 1.77 ng/mlL
Ved 0.769 0.001 0.639-0.899 0.066 0.61 0.84 0.45 8.84 cm/s
Vmax 0.732 0.003 0.602-0.864 0.067 0.78 0.60 0.38 17.9 em/s
RN E R 0.642 0.046 0.541-0.825 0.077 0.53 0.69 0.22 0.62 cm
B A R 2 W B 0.840 <0.001 0.728-0.952 0.057 0.79 0.80 0.59
R7 TEBEEKRNRBENISETNEE LR
A SR AUC 95%CI Frifiis R e ARSI
201 MR 0.716 0.629-0.885 0.033 0.88 0.63 0.51
2/ 2 AN e 0.840 0.728-0.952 0.057 0.79 0.80 0.59
Z/0 3 MRS 0.855 0.774-0.946 0.056 0.75 0.88 0.63
2/ AR R 0.864 0.792-0.973 0.047 0.72 0.93 0.65
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TAO W FK SN Graves HR ¥ ( Graves’ ophthalmopathy ,
GO) , & —Fh s B RS [ B R BE MR, R R, 2
BN HIR HEE 35955 2 9 R 0 0 0271 T 4F SR s B R I
L Fh 26 1) R g i R O™ S5 ) S8 A T s o, 4K H
HIXET TAO Y % 95 BIL AT A7 7 — 2 4 33, 2% AT xF
TAO B &t 2 Wi AR IT I IF IR AR ST A5
INH TAO ARAILT 5 [ B oy SN Rl 98 1 B i HAT — 5
HI I LA BT 4E H TAO %9k 1 72 R B MRT B8
PO R — R U, X TAO
St RS I RIS WA S,

ARBFIE 45 B Bon, fE TAO B % HIfil i IFEN - I
TNF—a/K - T IE 56 B2 i — 25050 1 Thl %4 4 g P
FHE TAO Kbl ip i ZAE ], BRAEF T R, &
S TAO FRA5 IMLYE AL 3RS (7% BR IE B 2T 48 40 138 v
ATAG I E] IL-1 TNF-a J IFN—-vy, IFN-vy il TNF-o fEH
LA -, P BRI Ak U0 G e A A S S N
FHXSH TAO MREME R TAO B& IR ML
JELJE HE TN AT RE S i HR A L A4 IE RS | i — 28 48R R A1 LR
TAO i)z BIEH ARG FFERIE T —458 ., BE
WP CRIE T TAO BH /Y RI 5 IR A B AUE e
FIEH XTI {HARXT Ved , Vmax ARG Y AR S K
BUAHES T IE 5 XTI, TAO S 41 Ved . Vmax F#{%, RI
1R, IX AR TAO S0 I J5E b e 2 kot 3 £ 1 9 2L, (] s
PR v g S0y ik i g BEL 38 0, 33X 7T fiE 5 R ALY 28 E |
K b S B AR AR O

IFN—y VE A {12 4 4 M K5~ , B8 175 0 o = 1R BIE 9 1%
RAEN . FE TAO B h  TFN—y 7] BB 42 JF IR HE i 2T
Ak 240 LR I 20 L 1) S 3 A R SO ILEE 44k R s 4
e 438 A= FTHR AU B S5 B e AE 2 TNF-a RERE S 5 1A
NG IRE T 1T DA S R A T, 5% i HC A G 328 240 i 1) T RE
R IR AR AR F B e R, S5 B AR R D e = 8 5
b AR HE AAE A 5T AR ORI 98 i 248 L i 35240, o Je TR I 2 48
B SAE SV, HETAT 5 1S TAO BRI IFN—y (L AEAE A
SEHUIR B M A R T, IR AU RAE Y, 5 TNF-a 5
[ VE I — 25 i) TAO o $H o #2 | A F 98 JE e By 5 9
Jpa itk | S B R R T e S R HIR FORE R R R AR 3 B
TAO W& FA &, 1A MR b g B ik Ved , Vmax 1 RI
D)2 fz e B 2 ik i 9 80 00 2 W B ELER bR, 7 TAO A
TR IE PN AR RE SN L £F 4 Ak DL T 6 i M B A5 B i
g A RE R BUR B Kk 52 2 He 38 SO 7 | 3 1052 i H: 1 38 30
FRARAR Y AR SR B 5 Z ] &R Logistic 1114
ST, ML TFN—y ¥R | Ved |, Vmax | HE P EL LR 2
M TAO K ARG R, ROC M4 73 #r 7w, s
IFN—y ¥ & Ved , Vmax HE PN ELILEE B SRS 0 X T TAO
AW B — M E, 1 IFN-v ¥ FF  Ved , Vmax IR N &
LIS BE R A 0 AT DA i 35 88 55 TAO 2 AUC, A 8K
e UM AR S R s IR G A B v B I2 B TE
BORE T 5 —FE R A . TAO ZH 40 I B 0 31 Jlik Ved |
Vmax 1 RT B92E 4k 7T GE$E 7 MR HE P9 1045 A7 AE AR EE 7K i
LS N S R A n b VN = =1 E A B2 = ]
T LR ) AR AL, X 5 TAO AR LA Y &
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TAO S5 IR S LI Bk Fn 27 44k, = 250IR L) Be B
i FIARERZE 2 HR P B LVE A IR AML A — 3B 4, H=
FERIGINAEAE 5 TAO B IE ™ H AR B ARG, 7E TAO &
R, B B g UIRe S H T Be S BOIRAE Py FITHE JE] 41 21
BR8P SO, 39T 5 2 HIE 2 2047 24 Ak A s 4 AL, MK
SR N USRS A6 sk S5 R 2 AL L
TR e R R RN MR JULAG 25 460 AT B | 18 7T R 1<k 52 e HR 20 ik
B LI 36 1127, (8] 32 S B R I g B ik Ved , Vmax 11 RI
HEE S E AR

ZE LA, LT Thl AI40HE K 17K 5 HR ZMIUAH G 8
FRARARAE TAO 2 W HAT EEEAN A, %5 IFN—y e B
Ved , Vmax , RT IR P B LS B2 8K G 0 DX T TAO 12 W
BA—EI2WRGE, XEIRRARES I TAO B35 1Y
GRERAS IR ML BRAS AL, 1T FLBE#E R TAO 1Y 1)
Wit — 2 2% SRR R E —EREM. (1)
ALK I T 4 Ff Thl B0 fg A F (IFN =y, TNF — o,
TL-2 L - 12), & i 35 Ho Al 56 5 Th1 AU 40 g 97 (n
IL-18 1L-27) , Al fig 3 BOJC ik 4 i #8 7~ Th1 AU 48 fg (X -+
M54 TAO TIVER , R RMF R T R4 i K 7R, &
Gt TAO SR BEAILH ; (2) ABHFTE x5 BRZH AL AN A TE
AR AR R DIRE 5 (HJC TAO™ () &3 (n
B4l Graves Jig () , A FE 75 35 1z 41 A DL i 48
FRAZAE I TAO F5 574 AR 24 R AT 5 (3) RIS AF 78 Qs
BIREA /D s R 5 B — S5 Ry BRAE AR TR R 2 s |
KEEARTHEPERIFTT , 40 AN [a] b X [] 395 1 7 2 A )

TAO B | [P RRS AR A&, LIRIEAF 5T 45 3 1A
TEVERIE T

) 35 i SR B AR SO AE R 2 R

13 Sk A R AR IR SO S B 0, MR R E S X 2T
TRl 2R RSN SCERL R BIE 0 s R AR Se ke 5 i
SCESRCH BE BT A A T 0 ) B R A BSOS

&% 3k
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