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ABSTRACT

PURPOSE: To present a case of new-onset, bilateral, rapidly pro-
gressive keratoconus induced by secondary hypothyroidism after 
radioactive iodine therapy during the sixth decade of life that was 
successfully treated with corneal cross-linking.

METHODS: Case report and literature review.

RESULTS: A 53-year-old woman with no ocular complaints but with 
a history of Graves’ disease and thyrotoxicosis was treated with 
radioactive iodine therapy and oral levothyroxine for secondary ac-
quired hypothyroidism. Initially, uncorrected distance visual acuity 
(UDVA) was 20/40 and corrected distance visual acuity (CDVA) was 
20/25 in both eyes. Over the following 3 years, the patient devel-
oped worsening UDVA and CDVA, with increasing manifest astig-
matism of greater than 7.00 diopters (D) in the right eye and 4.75 
D in the left eye, with corneal thinning and focal steepening and 
was diagnosed as having bilateral progressive keratoconus. The 
patient underwent sequential corneal cross-linking with resultant 
postoperative CDVA of 20/20 and reduced maximum keratometry 
and manifest astigmatism in both eyes. The patient’s thyroid levels 
were within normal limits throughout the clinical course.

CONCLUSIONS: This case provides evidence of the relationship 
between keratoconus development and thyroid gland dysfunction. 
The pathophysiology of this relationship has yet to be completely 
elucidated, but elevated levels of thyroxine in the aqueous humor 
and tear film and thyroxine receptors in the cornea likely play a 
role. Screening topographies for patients with thyroid gland dys-
function may be of value for these higher risk patients.

[J Refract Surg. 201X;X(X):XX-XX.]

Although the mechanism in which thyroid 
gland dysfunction affects keratoconus is not 
known, evidence is mounting that an asso-

ciation exists between thyroid hormone alterations 
and keratocouns disease progression. Previous case 
reports described keratoconus developing after surgi-
cal thyroidectomy,1 acute severe hydrops in a child 
with Down syndrome and hyperthyroidism,2 acute 
deterioration of keratoconus induced by hypothyrox-
emia during pregnancy,3 bilateral keratoconus asso-
ciated with Hashimoto’s disease,4 and keratoconus 
associated with Alagille syndrome and secondary hy-
pothyroidism.5 In most of these reports, the patients 
had a diagnosis of keratoconus prior to acute thyroid 
abnormalities and, in all of these reports, the affect-
ed patients were young (in their teens through 30s), 
which corresponds with the typical age range for the 
onset of keratoconus.

We present a case of new-onset, bilateral, rapidly 
progressive keratoconus induced by secondary hypo-
thyroidism during the sixth decade of life that was suc-
cessfully treated with corneal cross-linking (CXL). 

CASE REPORT
A 53-year-old woman presented with a medical his-

tory of Graves’ disease diagnosed 13.5 years prior who 
was minimally symptomatic and untreated until an 
episode of thyrotoxicosis occurred at age 49 years. She 
was soon after treated with radioactive iodine therapy 
and received oral levothyroxine 112 µg and 125 µg on 
an alternating daily regimen for secondary acquired 
hypothyroidism after the radioactive iodine therapy. 
There were no records from eye care providers prior to 
this time because the patient reported no issues with 
visual acuity throughout her life, had an unrestricted 
California dirver’s license, and had no need for any vi-
sual correction until over-the-counter reading glasses 
for presbyopia in her mid-40s.

In 2013, one year after radioactive iodine therapy, 
she first presented to an outside physician with com-
plaints of eye pain, intermittent blurry vision, tearing, 
and aching in both eyes. Uncorrected distance visual 
acuity (UDVA) was 20/40 in both eyes, correctible to 
20/25 in both eyes with a mild manifest refraction in 
the office. She was diagnosed as having blepharitis and 
treated with warm compresses, eyelid hygiene, and ar-
tificial tears. Over the course of the next 3 years, the 
patient’s UDVA and corrected distance visual acuity 
(CDVA) deteriorated bilaterally and manifest astigma-
tism increased significantly from no cylinder in both 
eyes to +2.75 D or more bilaterally in 2015 to 7.50 
D in the right eye and 4.75 D in the left eye in 2016. 
Throughout this time, thyroid levels were stable, with 

From the Department of Ophthalmology, Keck School of Medicine, 
University of Southern California, Los Angeles, California (RL, FH, 
JBR); University of Southern California Roski Eye Institute, Los Angeles, 
California (FH, JBR); Laboratory for Ocular Cell Biology, University of 
Geneva, Geneva, Switzerland (FH); ELZA Institute, Dietikon/Zurich, 
Switzerland (FH); and University of Wenzhou, Wenzhou, China (FH).

Submitted: September 13, 2017; Accepted: October 25, 2017

Supported in part by an unrestricted departmental grant from Research 
to Prevent Blindness, Inc., to the USC Roski Eye Institute, Los Angeles, 
CA.

The authors have no financial or proprietary interest in the materials 
presented herein.

Dr. Randleman did not participate in the editorial review of this 
manuscript.

Correspondence: J. Bradley Randleman, MD, 1450 San Pablo St., Los 
Angeles, CA 90033. E-mail: randlema@usc.edu

doi:10.3928/1081597X-20171031-02

jbradleyrandleman
Inserted Text
3 years prior



2 Copyright © SLACK Incorporated

Keratoconus After Radioactive Iodine Therapy/Lee et al

a mildly elevated serum total thyroxine level (12.9 µg/
dL), normal thyroid stimulating hormone level (3.300 
micro IU/mL), and normal hemoglobin A1c level 
(5.9%).

At presentation in our clinic, CDVA was 20/60 in 
the right eye and 20/50 in the left eye. Slit-lamp ex-
amination showed corneal thinning without scarring 
in both eyes. Corneal thickness by optical coherence 
tomography (OCT) revealed maximal thinning infero-
temporally in both eyes, with minimum corneal thick-
ness of 449 µm in the right eye and 442 µm in the left 
eye and focally reduced epithelial thickness concur-
rent with minimal total thickness in both eyes (Fig-
ure A, available in the online version of this article). 
Scheimpflug corneal tomography revealed significant 
asymmetric inferior steepening with skewed axis in 
both eyes indicative of keratoconus, with a maximum 
keratometry value of 53.60 D in the right eye and 49.50 
D in the left eye (Figure B, available in the online ver-
sion of this article). 

The patient underwent sequential CXL using the 
standard protocol with 9-mm epithelial removal fol-
lowed by riboflavin corneal saturation using 0.14% 
riboflavin solution in 20% dextran (Photrexa Viscous; 
Avedro, Inc., Waltham, MA) for 30 minutes followed 
by irradiation using 3 mW/cm2 for 30 minutes’ dura-
tion using the KXL system (Avedro, Inc.), resulting 
in a total irradiance of 5.4 mJ/cm2. Treatment was 
well tolerated without complications (Figure 1). At 
6 months postoperatively, CDVA improved to 20/20 
in both eyes with manifest refraction of -4.50 +5.75 × 
144 and -3.50 +5.00 × 015 in the right and left eyes, 
respectively.

DISCUSSION
There is limited, but growing, evidence of keratoco-

nus exacerbation in the setting of thyroid gland dys-
function, and this case represents a distinct relation-
ship between secondary acquired hypothyroidism and 
late-onset keratoconus with rapid progression. Previous 
reports described cases of younger patients within the 
expected age range of keratoconus clinical presentation 
progression, including a 10-year-old boy with Hashi-
moto disease,4 a 12-year-old boy with Down syndrome 
and hypothyroidism,2 a 33-year-old pregnant woman 
with hypothyroxinemia,3 and 27- and 39-year-old 
women who developed “conical cornea” after undergo-
ing thyroidectomy.1 The last reports are difficult to as-
sess in great detail because they were reported in 1953, 
so it is likely that those patients’ disease had become 
pronounced before they were diagnosed. Despite hav-
ing associations with thyroid gland dysfunction, these 
patients with keratoconus were within the typical age 
range of disease progression and it is feasible that they 
could have developed keratoconus progression regard-
less of changes in their thyroid status. This correlates 
with a finding that showed patients with thyroid gland 
dysfunction and keratoconus are diagnosed later in life 
(36.8 ± 10.8 years, mean ± standard deviation) compared 
to patients without thyroid gland dysfunction and kera-
toconus (25.9 ± 7.1 years, mean ± standard deviation).

Our patient demonstrated an acute presentation of 
keratoconus in her sixth decade of life. Corneal topog-
raphy was not available prior to presentation to reveal 
a history of keratoconus suspect; however, our patient 
had good bilateral UDVA with minimal manifest astig-
matism in either eye prior to her acute thyroid gland 

Figure 1. Scheimpflug imaging of the right eye showing the difference map prior to and 3 months after corneal cross-linking demonstrating overall 
stability in corneal curvature, with central flattening of 0.50 to 2.30 diopters.
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abnormalities. She also had no visual symptoms such 
as glare, starbursts, or difficulty with night driving, 
suggesting a paucity of higher order aberrations in ei-
ther eye. Therefore, it is unlikely she would have had 
any significant manifestations of corneal ectatic dis-
ease without thyroid gland chemical ablation.

The pathophysiologic relationship between thyroid 
gland dysfunction and keratoconus has yet to be com-
pletely elucidated. Thyroxine concentrations have been 
shown to be higher in patients with keratoconus in aque-
ous humor6 and tear fluid compared to patients without 
ocular pathology.7,8 Thyroxine receptor concentrations 
have also been shown to be elevated in corneal stroma in 
patients with keratoconus. Elevated levels of thyroxine 
in the tear film and aqueous humor may alter stromal 
thyroxine and thyroxine receptor interaction, which 
modifies collagenase homeostasis and extracellular ma-
trix within corneal structure.7 Kahán et al. reported that 
a lower level of tear thyroxine was measured in the less 
affected eye of patients with asymmetrically progres-
sive keratoconus compared to the more affected eye.8 
Thyroxine has also been shown to play an important 
factor in corneal dehydration and transparency9 and the 
development of corneal epithelium and endothelium.10 
Clinical improvement, with increased corneal thickness 
and reduced corneal steepening, following thyroxine 
supplementation after a hypothyroid state has been re-
ported.11,12 For our case, we hypothesize that the acute 
hypothyroid state after radioactive iodine therapy was 
the inciting factor for progressive keratoconus as op-
posed to the possible iatrogenic hyperthyroid state with 
levothyroxine therapy because of evidence of progres-
sive keratoconus in patients who were not treated with 
levothyroxine in previous case reports.1-5

CXL was successful in this patient, resulting in a 
halting of her progression, reduction in maximum kera-
tometry, reduction in manifest cylinder, and improved 
CDVA in both eyes. We would expect CXL to yield 
similar longer-term results in patients with keratoco-
nus progression induced by thyroid gland dysfunction 
compared to more typical presentations of keratoconus 
because the underlying disease process is hypothesized 
to be similar.

We do not know whether this patient had any suspi-
cious findings on topography that could have identi-
fied her as being at higher risk for keratoconus progres-
sion after thyroidectomy. It is possible that screening 
topographies in patients scheduled to undergo thy-
roidectomy or radioactive iodine therapy might yield 

important information, assist in appropriately manag-
ing this patient population, and identify disease pro-
gression at its earliest stages to maximally preserve 
visual acuity. In our patient, symptoms preceded her 
keratoconus diagnosis by 3 years before corneal imag-
ing was obtained that confirmed her diagnosis. Her vi-
sual prognosis would likely have been better if she had 
been diagnosed and treated at an earlier stage. Identi-
fication of higher risk patients would allow for earlier 
intervention with CXL to halt progression.
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QUERY: Was the patient 50 or 53 years old?



Figure A. Corneal optical coherence tomography of the (A) right and (B) left eyes, showing focal total corneal thinning with concurrent epithelial thin-
ning in both eyes.
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Figure B. Scheimpflug tomography of the (A) right and (B) left eyes, demonstrating focal anterior curvature steepening in both eyes, with focal total 
corneal thinning and concurrent focal front and back elevations.
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