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Correlation between Thyroid-stimulating Antibody Level Change and
Extraocular Muscle Thickness Change in Thyroid Eye Disease
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Purpose: To investigate the changes in extraocular muscle thicknesses by variations in the thyroid stimulating antibody (TSAb)
level in patients with thyroid eye disease (TED).

Methods: A total of 67 TED patients were enrolled. They were divided into two groups: an experimental group with clinically sig-
nificant elevated TSAb levels (=140 IU/L) and a control group (TSAb <140 IU/L). All of the lateral, medial, superior, and inferior
rectus muscle thicknesses were measured with the aid of anterior segment optical coherence tomography (OCT). The average
thicknesses for both eyes were recorded for each patient based on the values measured at the ends of the muscles (which be-
come vertically thinner from the points of tendon attachment). We measured changes in TSAD levels and extraocular muscle
thicknesses after two follow-up periods and sought correlations among these parameters.

Results: At the initial visits, the inferior rectus muscle thickness was positively correlated with the TSAb level in the experimental
group (p = 0.045, r = 0.478). None of the medial, superior, or lateral rectus muscle thicknesses were so correlated. On follow-up,
the variation in TSAb level correlated negatively with changes in lateral rectus muscle thickness (p = 0.038, r =-0.357). The su-
perior rectus muscle thickness tended to be negatively correlated with the TSADb level, but statistical significance was not at-
tained (p = 0.146, r = -0.669). The thicknesses of the inferior and superior rectus muscles did not change over time.
Conclusions: In TED patients, TSAb variations seem to reflect the extent of periorbital tissue edema, thus correlating negatively
with especially lateral rectus muscle thickness changes.
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Figure 1. Anterior segment-optical coherence tomography (AS-OCT) showing the thickness of the lateral rectus muscle (LRM) of
the right eye. (A) Infrared (IR) Image of the LRM insertion of the right eye. (B) AS-OCT B-scan image correlating to the green line
on the IR image. Short green line, which makes 90 degree to the plane of muscle insertion site, shows the LRM thickness. (C)
Enlarged illustration of the muscle insertion site.
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Table 1. Baseline characteristics of the patients

Baseline characteristic Value

Total number of subjects 67

Age (years) 42.79 + 15.06

Sex (male:female) 16:51

Mean interval to second follow up 66.89 + 28.49
(days)

VA (LogMAR, Rt./Lt.)
IOP (mmHg, Rt./Lt.)

0.08 + 0.26/0.05 + 0.08
16.76 + 3.59/17.07 + 3.48
TSAb (IU/L) 358.27 + 231.51
CAS (n = 34) 2.68 + 1.17

Values are presented as mean + standard deviation or number.

VA = visual acuity; logMAR = logarithm of minimal angle of res-
olution; Rt. = right; Lt. = left; IOP = intraocular pressure; TSAb
= thyroid stimulating autoantibody; CAS = clinical activity score.

H Rt 2ot £ -
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Figure 2. Scatter plots of thyroid stimulating autoantibody (TSAb) and its associations with clinical activity score (CAS). There was
no correlation between TSAb and CAS. ATSAb = 2nd follow up TSAb-initial TSAb; ACAS = 2nd follow up CAS-initial CAS.

Table 2. Comparison of the means of TSAb and extraocular muscle thickness at the initial visit between experimental and control
group eyes

1st visit ?;szr;nflifé %{]0/1]13 (nggtrzoll 4g0r?3;L) t-value Mean difference p-value*
TSAb (IU/L) 46.16 456.18 -16.720 -410.02 8.179
CAS (n = 34) 2.50 2.71 -0.272 -0.21 0.795
Mean MRM thickenss (pum) 307.43 320.78 -0.363 -13.35 0.718
Mean LRM thickness (um) 192.04 169.85 1.403 22.18 0.170
Mean SRM thickness (pum) 166.65 161.07 0.297 5.583 0.768
Mean IRM thickness (um) 253.77 196.91 2.735 56.86 0.009

TSADb = thyroid stimulating autoantibody; CAS = clinical activity score; MRM = medial rectus muscle; LRM = lateral rectus muscle; SRM
= superior rectus muscle; IRM = inferior rectus muscle.
*One sample test was used for statistical analysis, p < 0.05.
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Figure 3. Scatter plots of thyroid stimulating autoantibody (TSAb) and its associations with each extraocular muscles (EOMs). TSAb
was positively correlated with inferior rectus muscle thickness in the experimental group. There were no correlations with other
EOMs, on the other hand. MR = medial rectus; LR = lateral rectus; SR = superior rectus; IR = inferior rectus.
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Figure 4. Scatter plots of the changes in thyroid stimulating autoantibody (TSAD) in the experimental group and its associations with
the changes in extraocular muscles (EOMs). ATSAb negatively correlated with Alateral rectus muscle thickness. ATSAb showed

negative tendency with Asuperior rectus muscle thickness. MR = medial rectus; LR =
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lateral rectus; SR = superior rectus; IR =
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Figure 5. Scatter plots of the thyroid stimulating autoantibody (TSAb) changes in Group A (140 <TSAb < 435 IU/L, showed as blue
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