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INTRODUCTION 

hyroid associated ophthalmopathy (TAO), also known as 

Graves’ ophthalmopathy or dysthyroid ophthalmopathy, is 

the most frequent extra-ocular manifestation of thyroid 

dysfunction, most commonly associated with Graves' disease 

(GD), yet it can also occur with euthyroid or hypothyroid status 

(Huang et al., 2019).  

GD is characterized by hyperthyroidism, diffuse goiter, 

ophthalmopathy, and in rare cases, dermopathy (Şahlı & 

Gündüz, 2017).  

GD, is an autoimmune condition in which autoantibodies 

target the thyroid-stimulating hormone receptor (TSH-R) 

present on thyrocytes, resulting in the production of excess 

thyroid hormone (Fröhlich & Wahl, 2017) 

In addition to elevated free thyroid hormone levels and 

suppressed thyroid stimulating hormone (TSH) levels, the 

levels of serum anti-thyroglobulin (anti-TG) antibodies, anti-

thyroid peroxidase (anti-TPO), and TSH receptor antibodies 

levels may be elevated in GD. (Molnár et al., 2019).  

The risk and severity of ophthalmopathy in patients with 

GD may be increased by many factors including tobacco 

smoking, genetics, the type of treatment for hyperthyroidism, 

TSH receptor antibody levels, advanced age, and stress. For 

example, patients who smoke have a 5 times higher risk of 

T 
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developing TAO than those who do not. The pathogenesis of 

TAO include glycosaminoglycan (GAG) deposition 

(accompanied by swelling resulting from their hydrophilic 

property), fibrosis affecting the extra-ocular muscles, and 

adipogenesis in the orbit. this leads to muscle dysfunction due 

to failure of relaxation and limitation of movement resulting in 

diplopia (Bartalena et al., 2020). 

This results in an inflammatory ocular condition, 

characterized by increased volume of the orbital tissues, fat and 

extra-ocular muscles, manifested in exophthalmos, lid 

retraction and strabismus (Cagiltay et al., 2018). 

In addition, the orbital swelling at the apex results in 

compression of the orbital structures including the optic nerve 

(resulting in dysthyroid optic neuropathy), retinal and choroidal 

microstructures (Saeed et al., 2018). 

In order to assess the disease activity clinically, the VISA 

score is used, assessing the Vision, Inflammation, Strabismus 

and Appearance, with vision being the first priority, followed 

by inflammation as the second priority (Winn and Kersten, 

2021). 

The choroid provides the blood supply to the outer 

retinal layers, and thus any changes in the choroidal 

microvasculature from the orbital compression will 

subsequently affect the retinal function (Özkan et al., 2016).  
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Few studies have measured the choroidal thickness (CT) 

in TAO using Spectral Domain Optical Coherence 

Tomography (SD-OCT), and Enhanced Depth Imaging OCT 

(EDI-OCT) and reported an increase in the central sub-foveal, 

mean and temporal CT (Zhu et al., 2018; Çalışkan et al., 2017; 

Özkan et al., 2016). 

One study suggested that the CT increase could be an 

early indicator of venous congestion, that develops before the 

elevation of the intraocular pressure (IOP) and thus can be used 

in monitoring the activity of the disease and allow timely 

intervention to avoid serious ocular complications (Cagiltay et 

al., 2018). 

 


