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Band keratopathy: A modified treatment 

D. DE ORT U E TA, F. SCHREYGER, H. BAAT Z

Eye Centre Recklinghausen, Recklinghausen - Germany

INTRODUCTION

Band keratopathy is a common corneal disease leading
to reduced visual acuity. It is characterized by deposition of
calcium salts in the subepithelial layers of the anterior stro-
ma and in the anterior part of the Bowman membrane. The
typical horizontal band of the deposits is likely due to a
m o re alkaline pH within the tear film between the palpe-
brae, which favors precipitation of calcium phosphate (1).

Band keratopathy most commonly occurs in eyes with
c h ronic disease such as uveitis, glaucoma, several forms of
keratitis, ocular hypotony, or repeated ocular trauma. It also
may appear in systemic conditions with elevated serum
calcium/phosphate or rarely as an idiopathic condition (2).

The progression is variable and may take from months
to many years. Band keratopathy is reported to develop
more rapidly in dry eyes (3).

The treatment of relevant band keratopathy is surg i c a l
and consists of mechanical abrasion of the cornea fol-
lowed by chemical resolution with ethylenediamine-
tetraacetic acid (EDTA) solution or other techniques (4).

Abrasion causes discomfort and pain for the patient in the
postoperative phase. The removal of the epithelium, how-
ever, is necessary to access the subepithelial location of
the calcium deposits (5).

We present a new technique for treating band ker-
atopathies which facilitates clearing the cornea but
markedly reduces the painfulness of the pro c e d u re. In-
stead of a total abrasion the epithelium is only temporarily
detached before the chemical treatment with EDTA solu-
tion and then replaced. 

METHODS

Since February 2004 we have treated three patients
(four eyes) with long-standing band keratopathy with the
new technique. Two patients (three eyes) were followed
up for more than 3 months. 

Prior to the treatment, informed consent was obtained
from all patients; ethics committee approval was not re-
quired.

PU R P O S E. The surgical treatment of band keratopathy usually consists of abrasion of the
c o rneal epithelium followed by removal of the subepithelial calcium deposits by means of
an ethylenediamine-tetraacetic acid (EDTA) solution. In order to reduce the discomfort and
pain that occur after corneal abrasion, the authors developed a modified technique that
avoids the abrasion of the epithelium. 
ME T H O D S. In three patients (four eyes) with long-standing band keratopathy, the epithelium
was detached with a 19% ethanol solution and placed gently toward the limbus, a method
also used in laser-assisted subepithelial keratectomy (LASEK). After clearing the anterior
stroma with EDTA solution, the epithelial flap is unrolled and a bandage contact lens ap-
plied. 
RE S U LT S. Postoperative pain was greatly reduced and after removal of the contact lens no
pain was reported. 
CO N C L U S I O N S. This modified epithelium-sparing treatment of band keratopathy shows good
results while reducing postoperative pain. (Eur J Ophthalmol 2006; 16: 6 1 8- 2 0 )
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In this procedure, the patient receives topical anesthe-
sia (oxybuprocaine chlorohydrate), the eye is draped, and
an eyelid speculum is inserted. A funnel-shaped cone
(Janach type J2906) with a diameter of 9 mm, i.e., less
than the corneal diameter, is placed on the eye and filled
with 5 mL of a 19% ethanol solution (1 mL 96% ethanol
diluted in 4 mL of 0.9% sodium chloride solution). The so-
lution is kept in contact with the cornea for approximately
30 seconds. However, alcohol exposure time depends on
the firmness of the epithelial adhesion. In one case the
solution had to be applied for a total of 40 seconds.  After
the alcohol has been removed with a sponge and the
cone lifted, the cornea is rinsed using BSS solution. An
epithelial microhoe (Janach type J2916A) is now used to
carefully and completely peel off the soft alcohol-treated
epithelium with its basal membrane from Bowman’s layer
and to shift it smoothly to the limbus at the 12 o’clock po-
sition. The detached and rolled-up epithelium is kept well
hydrated. After this preparation the classic procedure for
removing the band keratopathy is performed: sodium ED-
TA solution  (0.01 mol/L) is applied with a saturated cellu-
lose sponge on the Bowman’s membrane and the anterior
stroma. The EDTA forms chelate complexes with the cal-
cium deposits, and can be removed with the same
sponge. This procedure is repeated several times until the
stroma is clear. The mean duration of this procedure is 10
to 15 minutes in all cases. After finishing EDTA applica-
tion, the rolled-up epithelium is stretched out with a spat-
ula (Janach type J2920A) on to the Bowman’s membrane.
A silicone bandage contact lens (Acuvue® Day & Night
from Bausch & Lomb) is applied and antibiotic eyedrops
(ofloxacin, Floxal® f rom Dr. Mann Pharma) are adminis-
tered QID. 

All pro c e d u res are performed by the same surgeon (D.O.).
One day later, a postoperative control is performed, and

3 days later the contact lens is removed. A further post-
operative control is carried out on day 7.

RESULTS

All three patients were free from pain on the first post-
operative day. Only slight discomfort was reported by one
patient. In two patients (three eyes) the bandage lens was
removed within 1 week. One patient had a small epithelial
defect postsurgically and the contact lens was left in
place for 2 weeks. No patient reported any pain after re-
moval of the contact lens.

Visual acuity did not change in a clinically relevant way
as all patients had dense cataract. However, in two cases
a subsequent cataract operation was carried out without
the difficulty of an opaque cornea. 

A 3-month follow-up revealed neither recalcification nor
haze formation.

DISCUSSION

The removal of calcific deposits in eyes with band ker-
atopathy can be achieved effectively by diff e rent tre a t-
ments, e.g., EDTA chelation, excimer laser photothera-
peutic keratectomy (PTK), or lamellar keratoplasty (4, 6-8).

Regardless of the technique, an abrasion of the epitheli-
um must be performed first. This constitutes a major dis-
advantage of all treatment methods and causes reduced
visual acuity in the postoperative period.

With laser subepithelial keratectomy (LASEK) a new tech-
nique has been introduced in refractive surgery in re c e n t
years (9). Unlike in laser in situ keratomileusis (LASIK) an
epithelial flap is created by treatment with an alcoholic so-
lution (10). Using the LASEK method for displacing the ep-
ithelium instead of destroying it by an abrasion results in an
almost pain-free way to operate subepithelially while spar-
ing the epithelium and assuring quick healing.

The method of creating an epithelial flap has alre a d y
been applied for the treatment of re c u r rent erosion syn-
drome (11).

As calcific deposits in band keratopathy are situated
mainly in the superficial layer of Bowman’s membrane
and in the anterior stromal lamellae, displacement of
the epithelium by ethanol opens the way for an eff e c t i v e
E D TA treatment (5).

Calcific deposits that are situated in layers too deep for
E D TA chelation may be treated by excimer laser (7).

Our method has the advantage of quickly restoring the
transparency of the cornea so that subsequent treatments
such as cataract or retinal surgery may be carried out
soon after the pro c e d u re. One of our patients re c e i v e d
uneventful cataract surgery 2 weeks later.

CONCLUSIONS

Preparation of an epithelial flap with an alcohol solution
and subsequent EDTA chelation is an effective and safe
modification of the usual EDTA treatment with a prior
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abrasion because it assures fast postoperative visual re-
habilitation and markedly reduces ocular pain immediately
after the intervention. A prospective clinical study is need-
ed to prove this clinical impression.

None of the authors has a financial or proprietary interest in any material or
method mentioned. 
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