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Bilateral choroidal folds in thyroid-associated ophthalmopathy 
without compressive optic neuropathy: A case report
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Introduction

Thyroid-Associated Ophthalmopathy (TAO) is an immune-
mediated inflammatory disorder that affects the orbital tissues, 
commonly associated with Graves’ disease. The condition is 
characterized by symptoms such as eyelid retraction, exoph-
thalmos, diplopia due to extraocular muscle involvement, and 
in severe cases, optic nerve compression leading to vision loss 
[1]. Treatment modalities for TAO include systemic corticoste-

roids, orbital radiotherapy and orbital decompression surgery 
[2,3]. Choroidal folds are a clinical sign observed as undulations 
in the retina and choroid, typically presented with blurred vi-
sion or metamorphopsia [4]. These folds can result from vari-
ous conditions that cause sufficient compressive stress within 
the choroid, such as choroidal and orbital tumors and scleral 
buckling procedures [4]. Patients with TAO who exhibit cho-
riordal folds often experience severe and chronic compression. 

Abstract

A 54-year-old male developed bilateral vision loss and choroidal 
folds one year following COVID-19 vaccination. Initially diagnosed 
with thyroid-associated ophthalmopathy, he underwent an adequate 
course of steroid pulse therapy with no visual improvement. Further 
assessment revealed bilateral cataracts and lens dislocation. Comput-
ed tomography identified mild extraocular muscle thickening but no 
orbital apex crowding, ruling out compressive optic neuropathy. Lens 
surgery subsequently restored his vision and normalized his visual 
fields. However, two months postoperatively, he experienced recur-
rent blurred vision and restricted movement in the right eye. Magnetic 
resonance imaging confirmed extraocular muscle enlargement, lead-
ing to a diagnosis of compressive optic neuropathy, and tocilizumab 
therapy was initiated. Following treatment, the patient demonstrated 
improved vision, reduced muscle thickness, and enhanced motility. 
This case suggests that initial choroidal folds may be due to a com-
bination of vaccine-related side effects and elevated orbital pressure, 
underscoring the potential for COVID-19 vaccination to cause atypical 
ocular symptoms.
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However, this finding can also be observed during acute and 
severe exacerbations [5,6]. Treatment approaches for choroidal 
folds are primarily directed at the underlying cause, which may 
involve immunosuppressive therapy or surgical intervention 
[7]. The authors report a case of a 54-year-old male present-
ing with a one-year history of bilateral vision loss and choroi-
dal folds, who was diagnosed with TAO previously. Subsequent 
examinations revealed bilateral cataracts and lens dislocation. 
Computed Tomography scan showed mild bilateral extraocular 
muscle thickening without orbital apex crowding. So, the pa-
tient was advised to undergo cataract surgery at first, and his 
vision was restored. Two months following the procedure, the 
patient again exhibited blurred vision, along with severe restric-
tion of eye movements in all directions in the right eye. Fur-
ther assessment confirmed the diagnosis of Dysthyroid Optic 
Neuropathy (DON), and the patient was subsequently treated 
with tocilizumab. The collection and assessment of protected 
patient health data were conducted in accordance with the 
Health Insurance Portability and Accountability Act of 1996 and 
aligned with the ethical guidelines set forth in the Declaration 
of Helsinki, as revised in 2013.

Case presentation

A 54-year-old man presented with a one-year history of bi-
laterally decreased vision. Ocular examination revealed uncor-
rected visual acuities of 20/40 (Snellen Chart) in the right eye 
and 20/1000 in the left eye, with best corrected visual acuity 
improving to 20/25 in the right eye and 20/200 in the left eye. 
Intraocular pressures were within normal limits, although the 
orbital pressure was slightly elevated. There was a limitation 
in adduction and abduction in both eyes. External examination 
showed mild redness of the upper eyelids, and the lower edge 
of the upper eyelid was found to be at the level of the pupillary 
margin in both eyes (Figure 1A). Slit lamp microscope exami-
nation revealed bilateral nuclear cataracts and the staging was 
C2N3P3 in the right eye and C2N3P4 in the left eye, according 
to the Lens Opacities Classification System III (LOCS III). Fundus 
examination indicated bilateral choroidal folds, with the optic 
nerves appearing normal (Figure 2A). The patient elaborated 
on his medical history, revealing that in May 2021, he initiated 
the COVID-19 vaccination series with the Sinovac vaccine, com-
pleting the standard three-dose regimen. In July 2021, he was 
diagnosed with Type 2 Diabetes Mellitus, which was effectively 
managed. Later, in October 2021, he presented with binocular 
diplopia and progressive vision loss, leading to a diagnosis of 
hyperthyroidism and TAO at an external hospital. Despite treat-
ment with a steroid pulse therapy using methylprednisolone, 
totally a cumulative dose of 6.45 g, his symptoms of diplopia 
and vision loss continued. During this time, he tested positive 
for anti-AChR antibodies, resulting in a diagnosis of myasthe-
nia gravis. Pyridostigmine was prescribed, which alleviated the 
diplopia but did not enhance his visual acuity. In December 
2022, the patient presented to our hospital, reporting a one-
year history of bilateral vision decline. So far, the patient has 
not been infected with COVID-19. Subsequently, we evaluated 
exophthalmos and conducted a computed tomography scan. 
The patient exhibited stable exophthalmos measurements at 23 
mm bilaterally since the disease onset. The computed tomog-
raphy scan demonstrated mild bilateral thickening of multiple 
extraocular muscles, without evidence of orbital apex crowding 
or optic nerve compression by muscles or other tissues (Figure 

3). Choroidal folds were deemed unlikely to be caused by DON 
and were suspected to have other factors. Slit lamp microscope 
examination following mydriasis revealed a shallow anterior 
chamber in the right eye and an asymmetric depth of the an-
terior chamber in the left eye, indicative of lens dislocation 
(Figure 4). Consequently, the patient was diagnosed with bilat-
eral lens dislocation and the vision loss was attributed to the 
dislocation and the presence of nuclear cataracts. It was rec-
ommended that the patient undergo bilateral cataract surgery 
initially to improve visual acuity and to facilitate the diagnostic 
evaluation for potential DON, given the progressive characteris-
tics of TAO. The patient underwent cataract surgery in January 
and February 2023 and returned to our hospital for a follow-up 
visit. The examination showed that the patient’s best corrected 
visual acuity could reach 20/25 in the right eye and 20/22 in 
the left eye. Postoperative fundus photography report revealed 
that choroidal folds still existed in both eyes, similar to the pre-
operative condition (Figure 2B). Despite the presence of cho-
roidal folds, there was significant improvement in vision after 
the procedure. Notably, 2 months following the cataract opera-
tion, the patient presented with vision blurred and a significant 
limitation in all directions of eye movement in the right eye, ac-
companied by severe conjunctival hyperemia and edema (Fig-
ure 1B). And he also experienced exophthalmos measured at 26 
mm in both eyes. Additionally, magnetic resonance imaging re-
port indicated obvious thickening and enlargement of multiple 
extraocular muscles on the right side, suggesting optic nerve 
compression (Figure 5A). Since the patient had already received 
an adequate number of corticosteroids, further increasing the 
dosage might lead to systemic and local side effects. Therefore, 
it was recommended that the patient was treated with tocili-
zumab (Actemra) from July 2023 to February 2024, with a dose 
of 720 mg each time, for a total of six doses. Due to the favor-
able response to tocilizumab, the eye movement was improved 
and the exophthalmos was reduced (Figure 1C). After 6 months 
of follow-up, the patient’s visual acuity improved to 20/20 in 
both eyes, exophthalmos was reduced to 22 mm bilaterally, 
and ocular motility normalized. Magnetic resonance imaging 
showed that the degree of thickening and enlargement of the 
extraocular muscles in the right eye was reduced, and the STIR 
signal intensity was also decreased (Figure 5B). Ultimately, the 
patient did not undergo surgical intervention.

Discussion

In this case, a patient with a one-year history of vision loss 
and bilateral choroidal folds was previously diagnosed with 
TAO. Comprehensive examination revealed that the primary 
causes of vision loss were binocular lens dislocation and nucle-
ar cataracts. The presence of choroidal folds was deemed idio-
pathic rather than due to DON. Consequently, cataract surgery 
was performed as an initial step to establish a basis for further 
therapeutic interventions. While some studies have implicated 
COVID-19 vaccination in causing ocular manifestations such as 
blurred vision, scleritis and choroidal folds [8,9]. Given these 
associations, we hypothesized that our patient might have de-
veloped posterior scleritis as an adverse effect of COVID-19 vac-
cination, which subsequently improved with steroid therapy. 
However, the choroidal folds observed did not show improve-
ment following the steroid treatment, indicating a separate or 
ongoing pathological process. The pharmacological manage-
ment of TAO includes corticosteroids, immunosuppressants, 
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Figure 1: External photographs of eye movements in all directions. (A) December 2022; (B) April 2023; 
(C) February 2024.

Figure 2: Fundus examinations revealing bilateral choroidal folds. 
(A) OCT scan in December 2022; (B) Post-cataract surgery fundus 
photography in April 2023.

and monoclonal antibodies. Notably, in this case, a patient with 
DON unresponsive to corticosteroids showed a favorable re-
sponse to tocilizumab treatment, which is consistent with an-
other reported case [6]. Tocilizumab, a recombinant humanized 
monoclonal antibody targeting the interleukin-6 (IL-6) receptor, 
is FDA-approved for the treatment of patients with moderately 
to severely active TAO who do not respond to corticosteroids 
[10,11]. Adverse reactions can include infections, gastrointesti-
nal issues, elevated liver enzymes, neutropenia, thrombocyto-
penia, hypercholesterolemia, and urticaria [12]. The standard 

treatment protocol is an 8 mg/kg dose administered intrave-
nously every 4 weeks. However, the potential for relapse after 
discontinuation of the medication remains uncertain, necessi-
tating further exploration and clinical experience to determine 
the optimal treatment duration and approach. This case pres-
ents a unique diagnostic and therapeutic approach, highlight-
ing the importance of carefully exploring the reasons behind 
choroidal folds when they appear with TAO. To achieve effec-

Figure 3: CT scans demonstrating mild thickening of multiple extra-
ocular muscles without orbital apex crowding.
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Figure 4: Slit lamp microscopy images. (A) Nuclear cataract in the right eye; (B) Nuclear 
cataract and lens dislocation in the left eye.

Figure 5: Magnetic resonance imaging scans. A. T1-weighted image and STIR sequence showing signifi-
cant thickening and enlargement of extraocular muscles on the right side, indicative of optic nerve com-
pression; B. T1-weighted image showing reduction in muscle thickening and enlargement in the right 
eye with tocilizumab treatment, and a corresponding decrease in STIR signal intensity.

tive management, it’s crucial to consider all therapeutic options 
available. By employing tocilizumab treatment, patients can po-
tentially avoid orbital decompression surgery and still achieve 
favorable outcomes. We encourage more research on this tar-
geted medical therapy as a potential alternative to surgical in-
tervention. Additionally, larger study samples and longer dura-
tions of research are necessary to validate the effectiveness of 
these treatment methods.
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