
 

 

 
Title:Drug-induced Cornea verticillata: About 2 cases. 

 
 

ABSTRACT: 
 

Cornea verticillata is caused by the deposition of drugs, metabolic substrates, or 
disease byproducts in the basal epithelial layer of the cornea, it is most 
associated with amiodarone and Fabry disease.  
It can also be caused by a variety of other drugs, the most common of which are: 
Chloroquine and Hydroxychloroquine, Indomethacin, Phenothiazines. 
The deposits are generally not visually significant and generally disappear with 
the cessation of the causative agent. We report two cases of drugs induced 
cornea verticillata, one secondary to prolonged intake of amiodarone and the 
other to amiodarone and hydroxychloroquine, to understand its pathophysiology, 
describe its clinical classification and discuss its treatment. 
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1. INTRODUCTION : 
 
Cornea verticillata (also called vortex keratopathy, verticillium keratopathy, or 
Fleischer's vortex) describes a whorl-like pattern of golden-brown or gray 
opacities in the corneal epithelium. It is called cornea verticillata from the Latin 
name “verticillus”, which means “whorl”.  
Usually asymptomatic, it is caused by the deposition of drugs, metabolic 
substrates, or disease byproducts in the basal epithelial layer of the 
cornea.Whorled cornea is most associated with amiodarone and Fabry 
disease[1].  
It can also be caused by a variety of other drugs, the most common of which are: 
Chloroquine and Hydroxychloroquine, Indomethacin, Phenothiazines[2 - 3]. 
Objective:we report two cases of drugs induced cornea verticillata, one 
secondary to prolonged intake of amiodarone and the other to amiodarone and 
hydroxychloroquine, to understand its pathophysiology, describe its clinical 
classification and discuss its treatment. 

 
 
 
 
 
 

2. CASE REPORTS: 
 



 

 

Case 1:  
 
A 57-year-old male with a known history of atrial fibrillation and hypertension. 
Under amiodarone 200 mg/d for 7 years, which presents a slight bilateral and 
progressive decrease in visual acuity evolving for 1 year: 
The ophthalmological examination finds: 
A BCVA at 20/20 in both eyes. 
Corneal deposits at the level of the basal epithelium which form a faint golden 
brown verticillate pattern evident in both eyes (related to a Cornea verticillata) = 
some inferior linear deposits (Grade 1) (Fig. 1). 
The rest of the exam is unremarkable. 

 
Case 2:  
 
A 65-year-old woman with a known history of atrial fibrillation and rheumatoid 
arthritis. Under amiodarone 200mg/day for 5 years and Hydroxychloroquine 200 
mg/day for 10 years which presents a bilateral and progressive decrease in visual 
acuity evolving for 6 months: 
The ophthalmological examination finds: 
A BCVA at 20/40 in the Right eye and 20/30 in the left one. 
Corneal deposits at the level of the basal epithelium which form a slight golden 
brown verticillate pattern evident in both eyes (related to a Cornea verticillata) = 
cat's whisker appearance (Grade 2) (Fig. 2). 
A bilateral cortico-nuclear cataract. 
The rest of the exam is unremarkable. 

 
 
 

3. DISCUSSION: 
 

Our 2 cases, developed classic corneal whorls following the use of amiodarone 
and hydroxy-chloroquine. Cornea verticillataresults from the centripetal migration 
of deposition-laden limbal stem cells as the corneal epithelium undergoes natural 
growth and repair [4]. 
 
The drugs that produce this pathology share cationic and amphiphilic properties 
that allow them to enter the lysosomes of the basal epithelial layer of the cornea, 
where they bind to cellular lipids. These drug-lipid complexes resist enzymatic 
degradation and accumulate as deposits in the cornea[2]. Specifically, 
amiodarone and hydroxy chloroquine inhibit lysosomal phospholipase A2[5 - 6].  
 
At an effective tissue concentration, 100% of patients will present after six months 
of treatment with amiodarone with bilateral corneal involvement. Regarding 
hydroxychloroquine, a cumulative dose greater than 1000 grams, a treatment 



 

 

duration greater than 5 years or a daily dose greater than 400 mg/day or 6.5 
mg/kg/day increases the risk of corneal and retinal toxicity. 
 
Cornea verticillatais seen in 90% of patients with Fabry disease, a rare X-linked 
recessive lysosomal storage disorder, which is also associated with progressive 
nephropathy and peripheral neuropathy. In Fabry disease Cornea verticillatais 
caused by a deficiency of alpha-galactosidase A, a lysosomal enzyme. This leads 
to the accumulation of glycosphingolipids in lysosomes in all body tissues, 
including the cornea[7 - 8]. 
 
Patients with Cornea verticillatausually do not have visual problems or eye 
discomfort. Rarely, patients may see blue-green rings in their vision or halos 
around lights[2]. 
 
Corneal whorls are recognizable by fine golden-brown or gray opacities in the 
basal epithelium that branch out from a central whorl, usually through the inferior 
cornea. The deposits do not stain and are almost always bilateral[9].Three grades 
have been described: some inferior linear deposits (Grade 1); appearance like 
cat's whiskers at (Grade 2); swirling appearance occupying most of the cornea in 
(Grade 3)[10 - 11]. 
 
If cornea verticillata is associated with a drug that is known to produce retinal 
toxicities (most notably hydroxychloroquine, chloroquine, chlorpromazine, and 
tamoxifen), patients should be routinely monitored with automated visual fields 
plus spectral-domain optical coherence tomography[12].The presence of cornea 
verticillata does not correlate with retinal toxicity[13]. The possibility of optic 
neuropathy should also be considered if patients taking amiodarone or tamoxifen 
present with reduced vision. For these patients, a reduction in dose or a switch to 
a different medication may be necessary[14]. 
 
There is no recommended treatment for Cornea verticillata. The deposits are 
generally not visually significant and generally disappear with the cessation of the 
causative agent. No change in medication regimen or other workup is necessary 
for an isolated finding of Cornea verticillate [2].Several case reports have 
described resolution of whorled cornea with the use of topical heparin[15]. 
 
 
 
 

 
 

4. CONCLUSION: 
 



 

 

Cornea verticillata is caused by the deposition of drugs, metabolic substrates, or 
disease byproducts in the basal epithelial layer of the cornea, it is most 
associated with amiodarone and Fabry disease.  
It can also be caused by a variety of other drugs, the most common of which are: 
Chloroquine and Hydroxychloroquine, Indomethacin, Phenothiazines. 
There is no recommended treatment for Cornea verticillata. The deposits are 
generally not visually significant and generally disappear with the cessation of the 
causative agent. 
Several case reports have described resolution of whorled cornea with the use of 
topical heparin.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURES:  
 



 

 
 
Figure 1: (A – Right eye, B – Left eye): Corneal deposits at the level of the basal 
epithelium which form a faint golden brown verticillate pattern evident in both eyes 
(related to a Cornea verticillata) = some inferior linear deposits (Grade 1). 
 
 

 
 
Figure 2: (A – Right eye, B – Left eye): Corneal deposits at the level of the basal 
epithelium which form a slight golden brown verticillate pattern evident in both eyes 
(related to a Cornea verticillata) = cat's whisker appearance (Grade 2). 
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