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Characteristics of ocular surface damage in thyroid-associated ophthalmopathy
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Abstract Objective To observe and analyze the characteristics of ocular surface damage in thyroid-associated ophthalmopathy (TAO).
Methods Thirty-three patients with TAO (65 eyes) from November 2023 to December 2024 were analyzed. The patients were divided
into an active TAO group (17 patients, 33 eyes) and an non-active TAO group (16 patients, 32 eyes) based on clinical activity score (CAS).
Fifteen healthy volunteers (30 eyes) were selected as controls. External eye,ocular surface,and meibomian gland examinations were com-
pared among the three groups. Results Compared to the control group,both TAO groups showed significantly increased exophthalmos,
palpebral fissure height, OSDI, CFS, meibomian gland dropout rates,meibum quality score,and expressibility score (all P < 0.05),
whereas NITBUTf, NITBUTav, LTMH, and SIT decreased significantly (all P < 0.05). The active TAO group showed more severe changes
than the non-active TAO group (all P < 0.05). Correlation analysis showed that the OSDI, CFS, and meibomian parameters were positively
correlated with exophthalmos and palpebral fissure height (all P < 0.05), whereas NITBUTf, NITBUTav, LTMH, and SIT were negatively
correlated (all P < 0.05). Conclusion Patients with TAO exhibited ocular surface damage,including aggravated subjective symptoms,
decreased tear film stability, corneal epithelial damage , insufficient tear secretion,reduced lower tear meniscus height, and meibomian
gland loss or dysfunction. Severity was more pronounced in patients with active TAO. Increased ocular surface exposure significantly con-
tributes to ocular surface damage observed in TAO.

Keywords thyroid-associated ophthalmopathy; ocular surface damage; tear film; meibomian gland; ocular surface exposure; ocular
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Tab.1 Comparison of general clinical characteristics among three groups
Item Active TAO group Non-active TAO group Control group X IF P
Age (year) 41.30 +6.52 40.25 + 8.38 40.73 + 8.70 0.145 0.865
Female[n (%) ] 23(69.7) 22(68.8) 20(66.7) 0.069 0.966
Exophthalmos (mm) 19.48 + 1.46"? 17.41 = 1.36" 13.03 = 1.30 177.504 <0.001
Palpebral fissure height (mm) 1124 £0.73"? 10.20 + 0.68" 8.52 +0.65 124.302 <0.001
1) P < 0.05 vs. control group;2) P < 0.05 vs. non-active TAO group.
2 SHERFHKXIERILR
Tab.2 Comparison of ocular surface-related indicators among three groups
Ttem Active TAO group Non-active TAO group Control group F/H P
0SDI 38.01+6.17"% 2324 +3.94" 12.49 +2.83 247.128 <0.01
NITBUTY (s) 4.80+1.07"? 8.03 = 1.24" 10.52 +3.04 67.634 <0.01
NITBUTav (s) 753+ 1.68"7 11.55 +1.42" 14.43 +2.48 105.256 <0.01
CFS 3.00(2.00-5.00) " 1.00(0.25-2.00) " 0.00 (0.00-1.00) 58.874 <0.01
SIT (mm/5 min) 5.48 +1.46"7 741+ 1.36" 11.00 + 1.51 117.066 <0.01
LTMH (mm) 0.16 + 0.02"% 0.21 £0.03" 0.30 £ 0.01 365.501 <0.01
Blink analysis (%) 77.00 (74.00-100.00) 83.00(76.25-94.25) 79.50 (72.00-100.00) 1.257 0.533
LLT (nm) 88.00 (86.00-97.50) 89.50 (85.00-98.75) 92.00 (85.75-98.00) 0.139 0.933

OSDI, ocular surface disease index; CFS, corneal fluorescence staining; NITBUTY, first non-invasive tear film break-up time ; NITBUTav, average non-in-

vasive tear film break-up time; LTMH, lower tear meniscus height; SIT, Schirmer [ test; LLT, lipid layer thicknes. 1) P < 0.05 vs. control group;2) P < 0.05

vs. non-active TAO group.
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Tab.3 Comparison of meibomian gland-related indicators among three groups

Ttem Active TAO group Non-active TAO group Control group X IF 14
Upper meibomian gland dropout rate (%) 34.06 +7.79"? 28.41 £ 6.75" 7.53+2.76 155.665 <0.01
Lower meibomian gland dropout rate (%) 25.97 292" 17.88 +1.76" 6.00 + 1.36 686.963 <0.01
Meibum quality score 2.00(1.00-2.00) " 1.00(0.00-1.75) " 0.00 (0.00-1.00) 45.644 <0.01
Meibomian gland expressibility score 1.00(1.00-2.00) "? 1.00(0.00-1.00) 0.00 (0.00-1.00) 31.257 <0.01

1) P < 0.05 vs. control group;Z) P < 0.05 vs. TAO group (non-active TAO gmup).
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Tab.4 Correlation analysis between TAO ocular surface indicators and exophthalmos and palpebral fissure height
Indicator Exophthalmos Palpebral fissure height
r 14 r P
0SDI 0.834 <0.01 0.847 <0.01
CFS 0.913 <0.01 0.902 <0.01
NITBUTf -0.714 <0.01 -0.709 <0.01
NITBUTav -0.763 <0.01 -0.762 <0.01
LTMH -0.759 <0.01 -0.753 <0.01
SIT -0.869 <0.01 -0.848 <0.01
Blink analysis 0.186 0.138 0.155 0.217
LLT -0.123 0.329 -0.122 0.334
Upper meibomian gland dropout rate 0.673 <0.01 0.663 <0.01
Lower meibomian gland dropout rate 0.770 <0.01 0.767 <0.01
Meibum quality score 0.589 <0.01 0.564 <0.01
Meibomian gland expressibility score 0.601 <0.01 0.588 <0.01

OSDI, ocular surface disease index;CFS, corneal fluorescence staining; NITBUTY, first non-invasive tear film break-up time; NITBUTav ,average non-in-

vasive tear film break-up time ; LTMH, lower tear meniscus height; SIT,Schirmer I test; LLT, lipid layer thicknes.
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