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A B S T R A C T   

Purpose: We report a case of corneal verticillata in a patient who had been taking raloxifene for a prolonged 
period. To our knowledge, this is the first case report of an ocular side effect of raloxifene. 
Observations: A 69-year-old female patient presented to our clinic for her routine eye check-up. On slit-lamp 
examination, whorl-like subepithelial deposits were observed in the bilateral corneas. She was diagnosed with 
corneal verticillata (vortex keratopathy) caused by raloxifene. A follow-up evaluation was conducted after 
discontinuation of the drug; however, the corneal opacity did not improve. 
Conclusions and importance: Patients with corneal verticillata should be asked regarding any intake of raloxifene 
for osteoporosis, as it may cause corneal verticillata.   

1. Introduction 

Raloxifene is a selective estrogen receptor modulator (SERM), which 
acts as either an estrogen agonist or antagonist depending on the tissue 
cell type and surrounding environment.1 It was approved by the Food 
and Drug Administration in 1997 for the prevention of postmenopausal 
bone loss, and reportedly prevents breast cancer among postmenopausal 
women.2 Although it was initially developed as a treatment for breast 
cancer, it was shown to be less effective than tamoxifen and other 
SERMs. Thus, it is currently administered for osteoporosis prevention. 

Another SERM, tamoxifen, is reportedly associated with certain 
ophthalmic complications.3,4 In contrast, raloxifene has no known 
ophthalmic complications. We herein present the first reported case of 
corneal verticillata in a patient who had been taking raloxifene for a 
significant period. 

2. Case report 

A 69-year-old female patient presented to our clinic for her routine 
eye check-up. She had no significant medical history aside from osteo-
porosis, for which she had been taking raloxifene (Evista) tablets and 
calcium carbonate/cholecalciferol (Cavid) chewable tablets for the past 
2 years. Besides the medications for osteoporosis, she was not taking any 
other medications for other diseases. She had no specific ophthalmic 
complaints. During her last visit 18 months prior, she had no abnormal 

findings other than a mild cortical cataract and dry eye. She said that she 
had undergone a regular health checkup every year, and that there had 
been no specific findings in the blood test and urine tests. She also de-
nied any family history of genetic disorders. 

On visual acuity testing, her best corrected visual acuity (BCVA) was 
20/25 for the right eye and 20/32 for the left eye. The manifest 
refraction was − 0.25 Dsph − 0.50 Dcyl 80◦ for the right eye and − 1.50 
Dcyl 105◦ for the left eye. Her light reflex was intact, and the color 
blindness test results were normal. On slit-lamp examination, whitish, 
whorl-like subepithelial deposits were observed in the bilateral corneas, 
with no significant findings in the anterior chamber (Fig. 1). The pat-
terns and opacities of the deposits were similar in both eyes, spanning a 
wide area, including the center of the cornea. The center of the whorl- 
like pattern was located below the center of the cornea. Drusen were 
observed in both eyes, and both optic discs and maculae were normal on 
fundoscopic examination and optical coherence tomography. 

The patient was informed about the possibility of raloxifene-induced 
corneal verticillata and was asked whether it was possible for her to 
discontinue the drug. She decided to discontinue raloxifene after 
consulting with her orthopedic surgeon. 

When she returned to the hospital 3 months later, her BCVA was 20/ 
25 for both eyes, and her manifest refraction was unchanged. On slit- 
lamp examination, corneal verticillata was still observed (Fig. 2). The 
patient noted no differences in her condition. Since raloxifene discon-
tinuation did not appear to worsen her osteoporosis, she subsequently 
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decided to stop taking raloxifene while continuing the follow-up 
evaluations. 

3. Discussion 

Corneal verticillata (vortex keratopathy) is a disease characterized 
by the formation of a whorl-like pattern of deposits in the inferior 
interpalpebral portion of the cornea. It is reportedly caused by various 
drugs, such as amiodarone and chloroquine. 

The first SERM agent, tamoxifen, has an antagonistic effect on breast 
cancer cell proliferation and has been used as an adjuvant therapy.5 

However, several ocular toxic reactions have been reported with its use. 
Tamoxifen may induce vortex keratopathy.3 This was first reported in 
1978, and its prevalence ranged from 1 to 10%.4 Corneal opacity can 
also occur, causing vision loss, which may be reversed upon dis-
continuing the drug.6 However, the specific pathogenesis of this con-
dition remain unknown. It may also lead to formation of yellow 
crystalline deposits in the inner retina of both eyes and punctate gray 
lesions in the outer retina and retinal pigment epithelium. It may like-
wise lead to macular edema, which can reduce vision.4 Cases of optic 
neuritis have also been reported.4 

Raloxifene is a second-generation SERM agent and is structurally 
different from tamoxifen. Although classified as an SERM, raloxifene is a 
benzothiophene derivative, while tamoxifen is a triphenylethylene de-
rivative.7 The reported side effects of raloxifene include hot flashes, 
influenza-like syndrome, peripheral edema, and increased risk of venous 
thromboembolic disease.8 There have been 5 cases of raloxifene-related 

eye disorders reported to the FDA Adverse Events Reporting System: 3 
cases of blurred vision, 1 case of glaucoma, and 1 case of mydriasis, but 
no cases of corneal complications. However, in a literature review using 
PubMed, no reports of ophthalmic side effects of raloxifene were found. 

Drugs such as tamoxifen, chloroquine, chlorpromazine, thioridazine, 
and amiodarone have reportedly caused keratopathy and retinopathy. 
They share one similarity, in that they are all cationic amphiphilic 
drugs.9 They cause accumulation of phospholipids, thereby creating 
vortex pattern deposits. Their chemical properties lead to an intra-
lysosomal accumulation of lipids.10 One possible mechanism is that 
these drugs inhibits lysosomal phospholipase, which is involved in lipid 
metabolism. Another possible mechanism is that the drug binds to the 
lipid to form a drug-lipid complex that does not pass through the lyso-
some or is not degraded.10 Since raloxifene is also a cationic amphiphilic 
drug,11 it may potentially cause keratopathy. However, further studies 
are required to elucidate its specific pathogenesis. Unlike tamoxifen, 
another SERM agent, retinal deposits, macular edema, or optic neuritis 
was not observed in this patient, and only corneal verticillata was 
present. 

Genetic disorders such as Fabry disease can also cause corneal ver-
ticillata. Fabry disease is a lysosomal storage disorder secondary to 
alpha-galactosidase A enzyme deficiency that causes deposits due to a 
buildup of complex lipid in the corneal epithelium. This disease can 
cause systemic problems, including hypertrophic cardiomyopathy, 
stroke, and chronic kidney disease with proteinuria.12 Although it can be 
detected late in women, this patient had no family history of genetic 
diseases, no specific findings on regular health checkup, and no skin 

Fig. 1. Initial anterior segment photographs 
Anterior segment photographs at the patient’s first visit are shown. Bilateral whorl-like subepithelial deposits are observed. (A: right eye, B: left eye). 

Fig. 2. Anterior segment photographs on follow-up 
The patient’s anterior segment photographs 3 months later. No significant changes are observed. (A: right eye, B: left eye). 
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lesions such as angiokeratoma; thus, Fabry disease could be excluded. 

4. Conclusions 

To our knowledge, this was the first case report on an ocular side 
effect of raloxifene. In this case, keratopathy was observed. However, 
the retinopathy that reportedly occurs as a side effect of tamoxifen was 
not observed with raloxifene in our case. The keratopathy did not 
improve even after discontinuation of the drug for 3 months. Thus, 
prompt follow-up is necessary to evaluate the clinical improvement of 
keratopathy or development of retinopathy. In conclusion, patients with 
vortex keratopathy should be asked regarding any intake of raloxifene 
for osteoporosis, as this may be a possible cause of their condition. 

Patient consent 

We have obtained written informed consent from the patient in this 
case report. 
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