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Abstract

e AIM. To analysis the correlation between extraocular
muscle thickness measured by quantitative CT analysis of
orbital structures and clinical activity score ( CAS) of
thyroid-associated ophthalmopathy (TAO).

* METHODS : This was a retrospective analysis, selecting
clinical data of TAO patients admitted to the hospital from
October 2020 to February 2025. Healthy individuals were
chosen from hospital’ s physical examination as the
control group. All participants underwent CT examination,
the superior rectus muscle, inferior rectus muscle, medial
rectus muscle, lateral rectus muscle, orbital area,
protrusion degree, and total cross - sectional area of
extraocular muscles/total orbital area ratio ( OM/TOA)
from the two groups of participants were compared. CAS
was used to evaluate TAO patients, and the correlation
between CAS score and quantitative analysis indicators of
CT orbital structure was analyzed. Quantitative analysis
indicators for CT orbital structure in TAO patients at
different stages of activity were compared, and the
predictive value of these indicators for TAO patients at
different activity stages was investigated.

e RESULTS: A total of 77 TAO patients were enrolled in
this study, including 38 males and 39 females, with ages
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ranging from 28 to 70 y ( mean age 49.5+6.9 y). There
were 77 cases in the control group, including 40 males
and 37 females, with ages ranging from 26 to 70 y ( mean
age 49.0£ 7.3 y). There was no significant difference in
gender and age between the two groups ( both P>0.05).
The quantitative analysis of left eye, right eye, and
binocular CT orbital structure in TAO group patients
showed significantly higher indicators than the control
group (all P<0.001), and the CAS score of TAO group
was 3. 94 + 1. 51 points. The CAS score was positively
correlated with various indicators of CT orbital structure
quantitative analysis (all P<0.05). According to the CAS
score results, 14 cases (28 eyes) of TAO patients with a
CAS score<3 were classified as inactive phase, including 8
males and 6 females, with an average age of 43.79+9.58 y.
A total of 63 cases (126 eyes) with a CAS score of =3 was
classified as active phase, including 30 males and 33
females, with an average age of 50.78+5.47 y. There was
no significant difference in gender among TAO patients
with different active phases ( P=0.519), but there was a
significant difference in age ( P<0.001). The quantitative
indicators of CT orbital structure in inactive patients were
significantly lower than those in active patients ( P<0.05).
Finally, the superior rectus muscle, age, and degree of
protrusion were selected to be included in the Logistic
regression model. The analysis results showed that there
was a correlation between the superior rectus muscle
index, degree of protrusion and TAO activity phase ( P<
0.05), while age, and TAO activity phase showed no
significant correlation ( P>0.05). The ROC curve analysis
results showed that the area under the curve (AUC) was
0.863, the standard error was 0.063, P<0.001, and the 95%
confidence interval (95% CI) of AUC was 0.740-0.985. The
sensitivity of the model prediction was 73. 0%, the
specificity was 92.9%, and the Youden index was 0.659.
The prediction accuracy was 97.9%, the recall rate was
73.0%, and the F1 value was 0.836. The predicted optimal
critical value was 0.857. The predicted probability was 0.74.
e CONCLUSION: Quantitative CT analysis of orbital
structures can be used to assess disease severity in TAO
patients.
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structure; extraocular muscle thickness;
associated ophthalmopathy; clinical
correlation; predictive value
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P REA S LR 101, 800 AR B T 56 S SCik [ 6] 7
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2077 ), R 58 A IR B 88 I Ay Ah b, (H 2K 50 5 RE
B Joi Pk 3 38 ( post —hoc power ) , 7 24 Rij £ A% & FI 5L R 8
(d=0.5) FLPRICIREE N 0.89, F BT BUA FEAR B HA i
EINGETHROT T TR 23T .

1.228EFHFE M CT S G TIm R B AL %
VLT S48 A HIER 120 kV, 42 250 mAs; H4#i 5
PR BE N ME T T8 N 64 mmx0.625 mm; 21k 0.639;
KBS EEE N 512x512; )2 )F 0.67 mm, JZ ] i1
0.33 mm; R FBP HEH A ; B/mEF (FOV) 7180 mmx
180 mm; B #8 k % A Standard (B) , i1 Zk 3450 R T 15 N
0; % %% 350 HU, i {i 40 HU, FIint, 85 % PR T CT
IR b SRR LIRS R R AT TITHE T 4
PAREFEEEIRER F5 2T %, N T Piikf A i,
AT ST R R ST 28 52 el ) 55 295 2R | BESRAG £ i, DR A2
1R, SRR FA G A 3R F R I B4 Ab 22 T
ﬁleHj( extended brilliance workspace , EBW) AT, BRI
HEEL AT T UM AIEN B JZ)E 2 mm, Z B 2 mm,
e TR 2 ULt el 7 000 R I 3 531 A P R REE 14 SR T
o 2 R [ I T TR DA T 19 40 2 I P B AR R R T Y
MARZIEN B, )2 )R 1 mm, JZE B 1 mm, 765K AR
b B EHIR RIS A AE Sy U B R R RN 1 mm  [B] B
K1 mm,E N RIS 2 mm BT, 32T T RE AT IR 3
IR S LK HIR HEE F e ) 254 o 1) D' o A 6 ) 280y 2% R AP AL
e R HE R 46 B, B 183 AutoCAD 3K {647 A sh ik 434t
DAARECR 7 ) TRUBR R, A it O 0 o ) A 1 | 5 2 AR A
U EAT 3 il O, i R ELS8R -
Oz LR MIE PN B A7 8 R QB wfe DA B At 1X 43, DR Ot )
HSEPR B2 B AN 5 ER LA R SRR (LR TE
okl et i G k) o R4l i 245 AR RS IL
R AR TR AR, A3 B IR ALY SR BT AR SR BE )

A DRSO AR 3R 14 e KA Y- T it bR A oo DA SR 22 HEE 1
B R M B T [W— 2 m, Jf H R AE 22 b T eIk
SO LR SR I B AR v, 7R 200 &2 T b
MIMESMGIE I8 — SRR L SR 43 0 5 HRE g 30 i B 2k
) LR it e RS R R Y 5 i B
123 MEEHR (1) WRHASSHEIR FEI T EL,
PNECL A B HR HE 1o AR 5 MR 2 R MR A L i A A8 i
/IR IE T 2 L (total cross—sectional area of extraocular
muscles over total orbital area, OM/TOA ) i i, , F X XL HR S
WEHATIH . (2) RTIER G PP 53 (clinical activity
score , CAS) BISE TAO 88 % 4774 SRR T %
B, B A WIC 155, 1558 =3 43, W a] 58 o 1% 3l
75 53 8 v e WD T 3 B

Gt 0T SR G SPSS 27.0 Ab B | 1144
TR n( %) R R XK T PR x+s Rom 7
21 BRI RFEAS ¢ K256, R Pearson K 5 43 AT AH 5%
M . ZiRH TVEEE ( receiver operator characteristic curve,
ROC) Hi £ Ak T30 00 4 1B, #H & 1 FX (area under curve,
AUC)0.7-0.85 £ /8 HUIN A fE— B, >0.85 o BAT Bbf
TR . DL P<0.05 N2 R4 Gt 3L,
2HR

ARSI A TAO & 77 6, Hoh 55 38 #9439
1 4F 1% 28-70( 71 49.5+6.9) % . %t HR4L 77 B, Hh 15
40 B, L 37 1) 4E S 26-70 (14 49.0£7.3) % . M S
B R R 2E R TG EE L (X’ =0.104, P =
0.747;1=0.437,P=0.663) , HLA A ok
21 MASE5HE CTIRIEELAMEES SRR TAO 4
FRE AR AT IR SRR CT R HE 285 449 5 £ 43 BT 48 Ak 259 B
B TR AL, 2 R WA G R L (P<0.001) , WL
#1-3,

*1 WAES5E CTRELHEESTARIEIRLE xS
Sl RE EEM(om®) FTHI(mm®) AEN(om®)  SPEA(mm®)  REGHE(mm®) 2ZRE(mm)  OM/TOA
TAO 4 77 40.70+19.54 39.91+14.39 40.21+13.51 31.66+6.64 866.92+15.73 19.64+2.38 17.53+£4.59
X HE 2 71 28.48+2.54 22.48+2.26 28.25+1.75 27.12+2.43 715.36+72.27 14.61+1.82 14.95+1.23
t 5.442 10.500 7.704 5.635 17.981 14.735 4.765
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
eSO BIEEAEYSE T 95
x2 WMAS5HCT REZHMTENTARIEIRILE x+£s
Gl RE LEM(om®) FTEI(mn®) HEMN(mm®) SAEI(mn®) REGH(mm®) ZRE(mm)  OM/TOA
TAO 4 77 53.04+23.14 39.61+£16.93 39.99+11.92 32.51+£7.62 868.77+164.87 19.74+2.19 18.97+4.44
X 20 77 28.55+2.15 22.50+2.68 28.22+1.91 27.19+1.75 714.21£71.15 14.33+£1.26 14.99+1.10
t 9.247 8.759 8.555 5.970 7.553 18.787 7.606
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
O BRAL R R R
%3 WAES5E CTRELHEESTNRIEIRILE xS
o R A (mm®)  FEI(mm®)  AEA(mm®)  SPEN(mm®)  REEGA (mm®) RIRE(mm)  OM/TOA
TAO H 154 46.87+17.99 39.76+13.55 40.10+10.85 32.09+6.10 867.85+87.60 19.69+2.01 18.25+£3.81
X HRZH 154 28.52+2.03 22.49+2.02 28.34+1.61 27.16+19.38 714.79+64.54 14.47+1.32 14.96+0.79
t 8.896 12.372 7.411 8.319 12.369 22.286 36.862
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T Xk B R (K A R
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22 CASiES5S CT IREEEHIEE SN TISRMME X4
TAO 21 77 B3 CAS W53 H 3.941.51 43, Pearson #f
KAEAIHT SRS - CAS PE43 5 CT MR HE 25 44 5 143 7 96 b IR
FEALTENL N E AL AN E LR HE T AR 28 HR DL R
OM/TOA FJ 5 IEAHX (P<0.05) , L% 4,

23 A REiEZhHHI TAO 2% CTIRIEZEHWEE N ISR
Eb KA CAS PF/r45 3 TAO B3 CAS W4r<3 4 Mk
TES AL 14 4] 28 R, H b 55 8 i, % 6 i, 7 ¥4 i
43.79+9.58 %/, CAS W40 =3 43 M1 shili 3t 63 71 126 IR,
Horr 55 30 11, % 33 B, F-3I4E RS 50.78+5.47 & AN[AE B
B TAO BEEN LK E R LG F R L (X =0.416,P=
0.519) ,AFf i 22 R A G245 L (1=3.710,P<0.001) ,
JEiE SR CT R BE 25 74 5 £ 4% 5 A 2 B B I T 3% 3
W 2R WESI#E L (P<0.05) , L% 5,

24 CTREEZEMEE N ISR EZNH TAO BH KM
WNE BT TAO I S 5 AR 30 518 & AR IR T8 br A7
TEGETT 2R 22 5 R AR IR T BEJ2 TAO 16 SR 2 R &
IR R L9 A5 82 Logistic FIHA0#T, 7EHEAT Logistic [l
VA BT ET, SeXt CT HR ME 25 /A S F8 hn ( LB L, T EAL,
WENL AR EL AR HE T A 2 HR B2 OM/TOA ) #E47 H: 2k 4
g, LR PEi2 g R woR T AL AL AN E AL R AE
T A ZEHR B K OM/TOA 8 b [H] A7 76 7™ 55 1Y 22 5 AL 28 1

(VIF>10,%522<0.1) , Ho DLy B LAY e 2 M i ol o 3
(VIF=200.622) , iX 3 B [ 38 bR 2 8] 77 76 5000 1) 26
PEE S, IR PARR 2 RS HAGT R, ML
ZF, FEEWNL(VIF=4.414) R4 (VIF=1.064) f8 45 1Y
VIF ¥/NF 10, 8522 KF 0.1, % Jo W g Fh 28 a3t
Bl BA R R sr vk, BB R AL SRR
FE(HTRIBES T AN AN S E L IR E
OM/TOA FETEILZ M A0 A 43 Bt B, 328 BRI PR AR 38 1
5 1) S MR AR S L MR AR B A AR R B T 90 A Logistic
MR 25 R s B L IR BE 5 TAO 1 3 A7 78
MM (P<0.05) , 4145 TAO 7% 3h 11 6 41 5 % (P>
0.05), W% 6.7,

R (115 437 T 45 01 09 2R 58, $0& TAO 3 3l 3 3
MG B R AL L& AR Logit (P) = 0.603 (# 41
TH)+0.113 % | E L -0.149x F £ L -0.042 x P 21 L +
0.051 x5 ELHL+0.014 xHR E [ £ +0.020 x4 #4 - 0. 136 x 58 i
BE . HETIZIA AT ROC 40T, 45 5 s . i 46
THFL(AUC) A 0.863, hnifEiR 24 0.063,P<0.001, AUC
I 95% EAZ X 18] (95% CI) H 0.740—0.985 ; 5 71 T3 I i Jak
BENT73.0% 57 58 K 92.9% , B8 50K 0.659 ; TS
9 97.9% , B 181%H 73.0% , F1 18 77 0.836; Fil il f £E il 7t
54 0.857, TIAE 0.74, FHCHIZR LK 1-3,

&4 CASEL5E CT RIEAHMEESITIEIRHEXEER

T i T L EL SR RIER R R OM/TOA

r 0.783 0.343 0.370 0.403 0.407 0.311 0.567

P <0.001 0.002 <0.001 <0.001 <0.001 0.002 <0.001

%5 REEHE TAO 8% CT RIESHE RS ISR xs

B BB AN (om)  FEM(mm®) AR () AR EL(mm®) TRIEGE (mo’) 2SI (mm)  OM/TOA

JERE 5 24.21+14.74 33.12+16.36 29.66+11.8 26.6+6.62 800.08+95.21 18.40+1.96 14.08+4.07

W s 51.91+14.48 41.24+12.52 42.42+9.23 33.3+5.3 882.90+78.98 19.98+1.93 19.18+3.08

t 6.455 2.070 4.442 4.089 3.418 2.766 5.271

P <0.001 0.042 <0.001 0.001 <0.001 0.007 <0.001

£6 HEMAFER
. RIERAE (T P AR
B PR Beta "= VIF

EEMM 0.015 0.005 0.68 3.107 0.003 0.227 4.414

THI -0.012 0.019 -0.506 -0.599 0.551 0.015 65.829

N EL -0.006 0.042 -0.194 -0.131 0.896 0.005 200.622

ANE L 0.040 0.032 1.379 1.257 0.213 0.009 110.927

H HEE T FR -0.043 0.04 -1.191 -1.063 0.291 0.009 115.744

ZEHR B 0.006 0.033 0.127 0.180 0.858 0.022 45.562

OM/TOA -0.003 0.292 -0.009 -0.012 0.990 0.019 51.617

AW 0.005 0.006 0.083 0.777 0.440 0.940 1.064

% 7 Logistic BN MLER

o B iR UK aEE BER Epp)  —p(B)SRETIXEH
IR I

FE 0.113 0.032 12.699 1 <0.001 1.12 1.052 1.192

Y 0.020 0.049 0.177 1 0.674 1.021 0.928 1.122

KRR E -0.136 0.063 4.593 1 0.032 0.873 0.771 0.988
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IR Z — , WE LT B LR E UL R 3% B 5
B1LOHAE, T CT RIS EY CAS P43 2 H] X & 1
WEFERIRT A R, R, o — 2 W ah CT AR HE 4544 5 1 0
Prdgbn5 TAO I Sl Z A1 9 56 &, 0 TOU LB i B 5
s A H 2

ARSCHFFEEE SRR TAO B H FENL,FEIL N
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JiL IS IR A UL, R0 38 B £ 24 40 B 3 5 0 e B B 11 A
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