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Purpose: We describe the use of optical coherence tomography angiography (OCTA) to investigate the relationship between
thyroid-stimulating hormone receptor autoantibody (TSHR Ab) levels and retinal vessel and choroid changes in patients with thy-
roid eye disease (TED).

Methods: We enrolled 23 TED patients with abnormal TSHR Ab levels (>1.5 IU/L; all right eyes). Sex, visual acuity, intraocular
pressure and TSHR Ab level were recorded at baseline and after 1 month. We used OCTA to determine the size of the superficial
and deep foveal avascular zones (sFAZ and dFAZ, respectively), as well as the 1-mm foveal and 3-mm parafoveal superficial ca-
pillary plexus density (SCPD) and choroidal thickness (CT), at baseline and after 1 month later.

Results: The mean age of the 23 patients was 43.30 + 16.16 years and 18 were female (78%). The mean baseline TSHR Ab lev-
elwas 11.47 £ 11.22 IU/L. The TSHR Ab level showed non-significant correlations with sFAZ and dFAZ size, and with the 1-mm
foveal sCPD; the correlation coefficients were 0.173, 0.073, and 0.266, respectively (p = 0.465, p = 0.759, and p = 0.224, re-
spectively). The 3-mm parafoveal sCPD and CT showed non-significant correlations with the TSHR Ab level; the correlation co-
efficients were -0.185 and -0.16 (p = 0.421, p = 0.487).

Conclusions: In TED patients, changes in TSHR Ab level over 1 month do not affect retinal blood flow or CT, but show a non-sig-
nificant positive association with the 1-mm foveal sCPD.
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Figure 1. An example of swept-source optical coherence tomography angiography image from the right eye of 19-year-old female
with thyroid eye disease. Superficial and deep foveal avascular zone size, choroidal thickness (CT) and superficial capillary plexus
density were measured, respectively using built-in software at the initial visit (A-D). The same measurements were done again one
month after the initial visit (E-H). To measure CT, from the retinal pigment epithelium to the outer boundary of the choroidal large
vessels at the macular center, the mean of the left and the right 100 um and the three vertical lines in the middle were measured (C,
G).
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Table 1. Demographic characteristics of patients

Condition Value
Age (years) 43 + 16
Sex (female) 18 (78)
BCVA (logMAR) 0.08 + 0.14
IOP (mmHg) 149 £ 2.9
Baseline TSHR Ab (IU/L) 11.47 £ 11.22

Baseline sFAZ (mm’)

Baseline dFAZ (mm®)

Baseline 1 mm fovea sCPD (%)
Baseline 3 mm parafovea sCPD (%)
Baseline CT (um)

289,319.95 + 166,409.06
312,646.04 + 167,368.65
19.50 + 4.99
54.62 + 2.84
189.22 + 73.34

Values are presented as mean + standard deviation or number (%).
BCVA = best corrected visual acuity; logMAR = logarithm of
minimal angle of resolution; IOP = intraocular pressure; TSHR Ab
= thyroid stimulating hormone receptor antibody; sFAZ = super-
ficial foveal avascular zone; dFAZ = deep foveal avascular zone;
sCPD = superficial capillary plexus density; CT = choroidal
thickness.
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Figure 2. Scatter plots of thyroid stimulating hormone receptor antibody (TSHR Ab >1.5 IU/L) and its associations with superficial
foveal avascular zone (sFAZ), deep foveal avascular zone (AFAZ), superficial capillary plexus density (sCPD), and choroidal thick-
ness (CT). TSHR Ab was negatively associated with 3-mm parafovea sCPD (D). TSHR Ab had no tendency with other variables
(A-C, E). p-value were calculated Pearson’s correlation analysis.
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Figure 3. Scatter plots of thyroid stimulating hormone receptor antibody (TSHR Ab <1.5 IU/L) and its associations with superficial
foveal avascular zone (sFAZ), deep foveal avascular zone (dAFAZ), superficial capillary plexus density (SCPD), and choroidal thick-
ness (CT). TSHR Ab was negatively associated with SFAZ and dFAZ but had no significance (A, B). TSHR Ab had no tendency
with other variables (C-E). p-value were calculated Pearson’s correlation analysis.
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