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Abstract

We observed an under-recognized, ethnic-related 
sign in thyroid eye disease in a 41-year-old Chinese 
woman. Spontaneous corneal epithelial folds form 
after fluorescein staining as a result of tear film 
disruption related to orbital tension and upper lid 
pressure on the cornea. They occur in anatomically 
predisposed eyes similar to acquired lower lid 
epiblepharon. Like their chorioretinal counterparts, 
presence of corneal epithelial folds prompt for further 
workup, even in East Asian patients whose thyroid 
eye changes may appear less impressive.

Case presentation

In June 2018, a non-smoking 41-year-old Chinese woman 
presented with a 3-month history of worsening periocular 
swelling and tightness. She had a 4-year history of stable 
Graves disease after radioactive iodide treatment, and she 
was taking 50 mg thyroxine supplement. On examination, 
visual acuity of each eye was 20/30, with normal Ishihara 
and pupillary responses and visual field on confrontation. 
Intraocular pressure was 13 mm Hg and 11 mm Hg at primary 
gaze and 17 mm Hg and 19 mm Hg on upgaze for right and 
left eye, respectively. Spontaneous, intercalated corneal 
epithelial (CE) folds were evident only after fluorescein 
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eyedrop staining and under cobalt-blue lights (Figure 1) 
before applanation tonometry. She had bilateral upper lid 
puffiness, retraction, and increased resistance to retropulsion. 
Despite having mild exophthalmos of 18 mm bilaterally 
on Hertel exophthalmometry, normal eye movement, and a 
low clinical activity score of 1 on eyelid swelling, she was 
referred for further oculoplastic evaluation that showed no 
chorioretinal fold or optic disc swelling. The patient’s anterior 
chamber depth, intraocular pressures, anterior segment optical 
coherence tomography, and corneal topographies (Figure 3) 
were all normal.

Magnetic resonance imaging demonstrated minimally 
enlarged or inflamed extraocular muscles with predominant 
fat expansion (Figure 2). Combined intravenous pulse 
methylprednisolone with orbital radiotherapy was proposed 
as compassionate treatment for progressive and symptomatic 
thyroid eye disease despite a low clinical activity score, which 
was well tolerated.

At the 3-month follow-up, periocular swelling and 
exophthalmos improved, but CE folds persisted. Patient was 
offered options of staged rehabilitative orbital decompression, 
upper lid recession, and blepharoplasty for residual 
deformities. At the 21-month follow-up, CE folds were static.

Discussion

To the best of our knowledge, there has been only one 
case report describing corneal stromal (deep) striae (folds) 
persisting after endoscopic decompression for optic 
neuropathies in an Asian woman with thyroid eye disease.1 
These corneal stromal striae were evidence of raised orbital 
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pressure and were resolved upon further three-wall orbital 
decompression and radiotherapy.1 In our patient, the CE folds 
were superficially located as alternating bands of negative 
staining. They were present only after fluorescein staining 
and indicated tear film disruption over the elevated, optically 
disruptive epithelial microfolds. The patient’s anterior 
chamber depth, intraocular pressures, anterior segment 
optical coherence tomography, and corneal topographies 
were all normal.

Folds form at the front (cornea) or back (chorioretina) of 
the eye when tissue layers buckle back as vertical lines. 
Chorioretinal folds are another sign indicating raised orbital 
pressure in thyroid eye disease.2 We propose that CE folds 
or stromal striae are more prevalent among the anatomically 
predisposed eyes, similar to acquired lower lid epiblepharon 
in thyroid eye disease.3-5 In East Asians whose upper lid 
creases are low or absent, progressive fat expansion beneath 
a tight orbital septum exerts pressure on the most superficial 
(ie epithelial) layer of the cornea leading to formation of CE 
folds.

In our patient, CE folds did not interfere with visual acuity, 
analogous to microstriae after LASIK, although contrast 
sensitivity, higher order aberration or Maddox rod effect 
was not evaluated.6 Similar to chorioretinal folds, there is no 
treatment guideline for CE folds per se in thyroid eye disease. 
Soft tissue signs improved although CE folds persisted 
after combined pulse methylprednisolone and radiotherapy. 
For patients with no demonstratable visual consequence, 
continuing management of any associated ocular surface 
problem (eg dry eye) is an acceptable option. In patients 
with symptomatic periocular deformities (including upper 
lid swelling, retraction, and exophthalmos), structural 
changes after orbital decompression, upper lid recession, and 
blepharoplasties may lead to resolution of CE folds. Persistent 
chorioretinal folds, attributed to scleral remodeling, was 
reported despite complete removal of retrobulbar tumor.7

Figure 3. Unremarkable corneal topography

Figure 1. Corneal epithelial folds in an eye with formed 
anterior chamber and clear cornea visible under (a) 
fluorescein staining and (b) cobalt-blue lights

Figure 2. Magnetic resonance imaging showing normal-sized 
extraocular muscles with fat expansion

(a)

(b)
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Conclusion

The presence of CE or chorioretinal folds in patients 
with thyroid eye disease may prompt further oculoplastic 
evaluation or radiological workup, especially in East Asian 
patients whose periorbital deformities or disease activities are 
often minimal or subtle.
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