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HIGHLIGHTS

Band keratopathy can
significantly impair vision.
The chelation treatment and ABSTRACT
phototherapeutic keratectomy
effectively remove the deposits
that cause the disease.

Corneal degeneration changes corneal shape and causing its translucency dis-
appear. The division of corneal degeneration is made according to the type de-
posited in its layer. Among the factors causing keratopathy, the following can be
mentioned: iron, collagen, hemosiderins, and calcium salts, the last ones cause
band keratopathy. This feature is characteristic of the deposition of opacities in
the superficial layers of the cornea. In the treatment of band keratopathy, ethyl-
enediaminetetraacetic acid chelation and excimer laser phototherapeutic kera-
tectomy are discussed.
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INTRODUCTION

In the optical system of the eye the cornea is the first center
focusing light rays. It performs its optical function thanks to
correct size, smooth surface, even and correct convex cur-
vature, and complete transparency [1]. The cornea consists
of five layers: the epithelium, the anterior limiting mem-
brane (the so-called Bowman’s membrane), where calcium
crystals are most often deposited, the stroma of the cornea
(the so-called corneal stroma), the posterior limiting lami-
na (Descemet’s membrane) and the endothelium [2].

BAND KERATOPATHY

Band keratopathy is a chronic, degenerative disease of the
cornea, which may occur secondary to chronic inflam-
mation of the eye, e.g. in anterior uveitis, in patients with
glaucoma, in the case of atrophic eyes and those filled with
silicone oil [3]. It can also occur in patients with disturbed
calcium and phosphate metabolism, when there is an in-
crease in the level of calcium in the body, e.g. in the case of
hyperparathyroidism, sarcoidosis, lupus, or chronic renal
failure [4]. The above-mentioned corneal degeneration is
also found in patients after a posterior vitrectomy.

This corneal degeneration is caused by the deposition of
calcium hydroxyapatite, mainly at the level of the base-
ment membrane, Bowman’s layer, and in the superficial
part of the cornea, causing visual impairment [5, 6] (fig. 1).
At the initial stages of the disease, the course is often
asymptomatic. However, as the disease progresses, visual
acuity decreases and significant impairment occurs, which
is the result of the deposition of gray-white opacities along
the palpebral fissure [3, 7]. In addition, superficial damage
to the eyeball can cause pain and lead to corneal ulceration
[3,7].

Treatment

The main goal of treating band keratopathy is to remove
calcium deposits and restore smoothness and transparency
to the cornea. Various methods are used in the treatment
of band keratopathy, including ethylenediaminetetraacetic
acid (EDTA) chelation and excimer laser phototherapeutic
keratectomy (PTK) [8].

EDTA acid is widely used both in the food industry (as a
food additive), cosmetics, pharmaceutical and medical in-
dustries, where it is used as an anticoagulant in blood col-
lection tubes. It is also used in ophthalmology as the most
common method of treating band keratopathy [9].

EDTA is a metal ion chelator. Thanks to it, it is possible to
capture calcium deposits that are present in the superficial
layers of the cornea in the course of band keratopathy.

The chelation procedure is performed in the operating
block, under local anesthesia. A palpebral hiatus is used
to keep the eyelid open, and then the operator removes

Band keratopathy — before EDTA chelation treatm

the corneal epithelium in the place of its opacity. In the
next stage of the procedure, a 2-4% solution of EDTA is
applied to the surface of the corneal opacity for several
minutes. This is done with a cellulose sponge or a sterile
cotton applicator. The calcium plaques are then scraped
off. If the turbidity is not completely removed, EDTA is re-
applied. This is done until the patient’s cornea is clear [10,
11] (fig. 2).

Najjar et al. in their retrospective study showed that the
EDTA chelation treatment improves visual comfort, elim-
inates the symptoms of band keratopathy, and improves
visual acuity.

56 patients (65 eyes) treated with EDTA chelation were
qualified for the study. Nine people were excluded from this
group during the study. Each of the patients complained of
at least one ailment resulting from band keratopathy. After
the treatment, 98% of patients achieved partial improve-
ment or complete resolution of their symptoms. Only one
patient (2%) experienced complications after the procedure
in the form of a permanent loss of the epithelium and then
a corneal ulcer. The average healing time was 8 days. In
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Band keratopathy — after EDTA chelation treatment.

e

35.2% of eyes visual acuity significantly improved, in 7.8%
of eyes visual acuity deteriorated, while in 56.9% visual acu-
ity did not change or improved slightly [11].

In a retrospective analysis of the medical history of patients
treated with EDTA chelation for band keratopathy at Glas-
gow University Hospital between 2009 and 2015, Al-Hity et
al. showed that the procedure is a safe and effective treat-
ment, but has a moderate risk of recurrence. Among the
89 analyzed cases, visual acuity did not change or slightly
improved in 79.8%, while in 13.5% it significantly improved
[7]. Chelation with EDTA removes only the calcium pre-
cipitated on the cornea but does not remove the cause of
its precipitation. Therefore, there is a risk of symptomat-
ic band keratopathy recurring. Al-Hity et al. in their study
assessed the risk of recurrence at 28.1%, with only 16% of
them requiring repeated EDTA chelation. Whereas Najjar
et al. estimated the risk of recurrence at 17.8% [7, 11].
Kobayashi et al. examined 24 eyes treated with EDTA
chelation for band keratopathy. According to their analy-
sis, visual acuity improved significantly. In all cases, partial
or complete elimination of eye complaints related to the
disease was achieved. The procedure did not significantly
change the curvature of the cornea [10].

Excimer laser PTK, is one of the surgical methods of treat-
ing corneal pathologies, such as degeneration or opacity,
erosions, dystrophies or scars resulting from injuries or
corneal inflammation. It is a procedure performed with an
excimer laser, which consists of the removal and modeling
of the superficial layers of the cornea (epithelium and part
of the substantia). During this procedure, there is no inter-
ference in the deeper layers of the cornea [12]. The PTK
treatment improves visual acuity and reduces surface ir-
regularities and pain. It is also effective in the treatment of
recurrent erosions resistant to pharmacological treatment
or in the removal of superficial corneal scars [13, 14].

Wei et al. described the use of therapeutic PTK in band
keratopathy after retinoblastoma treatment. Thanks to this
procedure, visual acuity improved, and the correct surface
and transparency of the cornea were restored. This was
due to the removal of calcium deposits causing corneal
opacity. Additionally, no postoperative complications were
observed in the patient [15].

In another retrospective study presented by Qian et al.,
a group of people who were treated with CT during the
treatment of band keratopathy was assessed. It was caused
by filling the eyeball with silicone oil, which resulted in
some patients suffering from chronic uveitis. This inflam-
mation was the cause of the pain and discomfort of the
eyeball. Based on the results of the study, it was shown that
all patients experienced a partial or complete regression
of symptoms and improved visual acuity by eliminating
corneal opacities. In addition, during the observation of
patients after the use of CT, no complications or recur-
rence of symptoms were found [16].

In another study, Sharma et al. conducted a retrospective
analysis of band keratopathy caused by silicone oil in the
eyeball. In the examined patients, there was also a loss
of visual acuity due to opacity and the formation of an
irregular surface of the cornea. This was due to the depo-
sition of calcium deposits. PTK was used for therapeutic
purposes. Significant improvement in corneal transpar-
ency has been reported. Isolated recurrences were not-
ed, which were corrected by the re-operation of PTK. No
postoperative complications were observed in this group
of patients [17].

Treatment comparison

The first important thing to note when comparing the two
methods is the cost and availability of the treatment meth-
od. Access to PTK is usually limited, and the cost often
exceeds the price of chelation with EDTA several times.
Histological analyses have shown that band keratopathy is
primarily the result of calcium deposits, but other deposits
can also form. When we are dealing with any material oth-
er than calcium deposits, the effectiveness of using EDTA
decreases. However, the effectiveness of PTK does not de-
pend on the composition of deposits in the cornea [16, 18].
Another important aspect is the postoperative smoothness
of the corneal surface. During the chelation procedure, be-
fore applying EDTA, the operator manually removes the
epithelium from the cornea in the place of its opacity. This
is the so-called manual superficial keratectomy, which
does not provide a regular eye surface. Meanwhile, PTK is
a method characterized by high precision that allows the
removal of corneal tissues without affecting the adjacent
tissues. In addition, PTK is a procedure by which we can
control the depth as well as the area of excimer ablation.
This is related to the minimization of side effects [18].
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It also seems that PTK reduces the number of recurrenc-
es and postoperative complications. There is also a higher
percentage of patients who have improved visual acuity af-
ter PTK compared to EDTA chelation.

Summing up, it can be said that each of these procedures
has its advantages and disadvantages, and their combi-
nation can be very beneficial even in very difficult cases.
Therefore, at this point, it is worth mentioning the article
by Spadea et al., in which the activities consisting in com-
plementing each other of these methods were presented.
The main purpose of EDTA chelation is to remove calcium
deposits from the superficial layers of the cornea. There-
fore, some sediments of other origins can be observed only
after using the chelation method. This may cause after us-
ing this method, the surface of the cornea is not smooth
and requires further treatment. In turn, PTK is a method
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that is characterized by high accuracy in the ablation of
target layers compared to superficial keratectomy per-
formed manually. Thanks to this, the surface of the cor-
nea is regular. It is believed that the combined treatment
of EDTA and PTK is a new, effective, and safe method in
band keratopathy [19].

CONCLUSION

The paper discusses band keratopathy using treatment
methods such as EDTA and PTK chelation. The goal of
treating this disease is to remove calcium deposits and re-
store a smooth corneal surface. Thanks to this, vision is
improved and ophthalmological problems are reduced.
In addition, both methods of combating the disease were
compared by analyzing the available publications.
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