
 It is not uncommon to fi nd the busy practitioner and student overwhelmed by research publications. Vision, in each 

edition will present summaries of certain clinical research topics highlighting some of the most salient points.  
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INTRODUCTION
Amiodarone (Cordarone), a common heart medication that 
is used as an anti-arrhythmic agent is known to have ocular 
side effects. Typically, amiodarone-induced keratopathy 
presents as a classic vortex or cat’s whiskers pattern. 
This unique presentation is as a result of corneal deposition 
in a classic arborising or whorl-shaped pattern. Vortex 
keratopathy is also known as corneal verticillata. In the 
vast majority of patients, the whorl pattern is located 
inferiorly in the cornea with a clockwise orientation.

OCULAR PRESENTATION
This condition is characterised by bilateral, symmetrical, greyish 
or golden corneal deposits that appear in a vortex from a point 
below the pupil and swirl outwards to the periphery but sparing 
the limbus. Although the abnormal corneal presentation is 
very remarkable, fewer than 10% of patients are bothered by 
it —complaining of blurred vision or haloes. Other symptoms 
arising from the keratopathy include: foreign body sensation, 
lacrimation and photophobia. Severe ocular discomfort is rare 
except in advanced cases, in which the pigment may assume 
cystic formations and rupture, leading to pronounced pain and the 
potential for corneal abscess.

Currently, the following grading system is used to categorise slit-
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coalesce to form a horizontal line often resembling a Hudson-Stähli 
line; grade 2: several, small, curvilinear outcroppings branching 
off of the original linear formations and sweeping upward; grade 
3: more dramatic increase in the number and extent of these 
branches, assuming the characteristic vortex pattern; and grade 
4: irregular brown clumps of pigment accompanying the 
branching pattern. 

During amiodarone treatment, intracytoplasmic lamellar deposits 
occur in the cornea, lens, retina, and optic nerve. A study by 
Mantvjarvi et al in 1989 found the following:

• The most common symptom, reported by 1.4-40.0% of 
patients, is coloured rings around lights. The most common 
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whiskers in 70-100% of patients; however, lens opacities have 
been reported in 50-60% of patients.

• Retinopathy has, rarely, been reported in association with 
amiodarone treatment.

• Optic neuropathy in patients receiving the drug for various 
lengths of time has been reported as having incidences of 1.3% 
during the preceding 8 years and 1.76% during the preceding 
10 years. Although a causal relationship is not well established, 
if optic neuropathy is observed, discontinuing or reducing the 
medication, if not life threatening, should be considered.

• Whorl-like opacities in the corneal epithelium appear in nearly 
100% of patients treated for more than six months with 
amiodarone.

• 

Figure 1. Slit-lamp examination showing white epithelial lines in a vortex 
pattern in  the lower third of the cornea.

PATHOPHYSIOLOGY
Amiodarone-induced keratopathy is related to the dosage and 
the duration of the administration of this drug. On low doses 
of 100 to 200mg/day, patients demonstrate clear corneas or 
relatively mild changes. However, on doses of 400 to 1400 
mg/day, a moderate to severe keratopathy develops, 
depending on the duration of treatment. Vortex keratopathy 
results from intralysosomal accumulation of material within 
basal corneal epithelial cells, forming lipid-bearing inclusion 
bodies. The characteristic whorl-shaped pattern is believed 
to arise from the centripetal migration of deposit-laden limbal 
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replication and movement from the limbal stem cells 
circumferentially around the cornea. Amiodarone and other 
drugs that are associated with vortex keratopathy, while 
having diverse pharmacologic actions, typically possess 
cationic, amphiphilic  (i.e., both hydrophilic and lipophilic) 
properties. This allows them to penetrate lysosomes, where 
the drugs and/or their metabolites bind with cellular lipids. 
The resultant complexes are too large to be extruded from the 
cells and/or are resistant to enzymatic degradation.
This phenomenon is not unique to the cornea; in fact, many 
of these drugs may also be associated with patterned 
deposition affecting the lens and macula. A loose association 
with optic neuropathy has also been reported. Penetrating 
keratoplasty and the use of rigid contact lenses are the most 
commonly reported predisposing factors, while the concurrent 
or subsequent use of topical steroids appears to hasten 
and amplify the effect. While researchers are unclear as to 
why cells consistently migrate in this clockwise, vortex 
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the replicating epithelium.



MANAGEMENT
In general, no medical or surgical treatments exist for amiodarone-in-
duced keratopathy. Amiodarone; cessation should not even be suggest-
ed unless visual function is severely compromised. At most, decreasing 
the regimen to a lower dose may be considered upon consultation and 
approval by the managing physician. Refractive errors should be fully 
corrected to maximize potential visual acuity. Spectacle lenses incorpo-
rating a neutral tint can often alleviate symptoms, especially patients 
annoyed by glare from the keratopathy. Ocular surface irregularities may 
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to improve comfort and or tear stability. Any anterior segment disease 
will be treated according to the standard regimen.

CLINICAL PEARLS
• Vortex keratopathy is typically a bilateral phenomenon, although 

some monocular exceptions have been reported. 
• The condition may be seen at any age and in either gender; in Fabry 

disease, however, there appears to be a male predominance, and 
verticillata may be observed at a much earlier age. 

• In addition to Fabry disease, corneal verticillata has been noted 
in association with multiple myeloma—a highly malignant form of 
cancer that involves plasma.

• Hurricane keratopathy, a term that is sometimes erroneously used 
for vortex keratopathy is a physiological phenomenon with a similar 
whorled presentation that may be seen especially with the addition 
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penetrating keratoplasty.

• Vortex keratopathy is predominantly associated with systemic drug 
therapy, most notably amiodarone. Other known agents that can 
induce this condition include atovaquone, AZD9291, chloroquine, 
chlorpromazine, hydroxychloroquine, indomethacin, mepacrine, 
meperidine, suramin, tamoxifen, tilorone hydrochloride and 
vandetanib. Alternatively, vortex keratopathy may be seen in some 
systemic lipid storage diseases, most notably Fabry disease. 

• While vortex keratopathy is a unique clinical diagnosis, it must be 
differentiated from other pigmented corneal phenomena. These 
include: Stocker’s line (hemosiderin line noted at the leading edge 
of a long standing pterygium), Hudson-Stähli line (corneal epithelial 
iron deposition on the lower third of the cornea secondary to normal 
aging or excessive interaction with the lower eyelid and the tear 
lake), Kayser-Fleischer ring (limbal copper deposition in Descemet’s 
membrane secondary to Wilson’s disease, Fleisher ring (corneal 
epithelial deposit at the base of a cone in keratoconus) and Ferry’s 
line "
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medications or grave systemic disorders, a thorough medical and 
drug history is obligatory whenever it is seen or suspected.

CONCLUSION
Amiodarone is used to treat certain types of life-threatening 
recurrent irregular heartbeat in patients who cannot tolerate 
or do not respond well to other medicines. However, patients and 
practitioners should be aware of this effective anti-arrhythmic 
agent’s ocular side effects.  Biomicroscopy of amiodarone 
patients reveal a variable accumulation of grayish to 
golden-brown corneal micro-deposits at the level of the basal 
epithelium at the lower one-third of the cornea. Patients on 
chronic treatment may present with ocular signs and symptoms.
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