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Treatment of band keratopathy by excimer laser phototherapeutic keratectomy

becoming less dense temporally and inferiorly.
Although the pathology in smooth bands is
restricted to a thin deposit on the outer aspect
of Bowman’s layer, with little or no stromal
involvement, the differential ablation rate
between the band and surrounding corneal tissue
still might be expected to produce surface irregu-
larities across the ablation zone. However, these
were not detectable on gross observations and
after re-epithelialisation patients had a regular
optical surface (Fig 2B). No patients treated with
single axial zones had a reduction in postopera-
tive visual acuity due to irregular astigmatism.
From these observations the potential surface
undulations produced by biological materials
with marginally different ablation rates appear to
be minimal and perhaps manual debridement of
the epithelium before PRK is unnecessary.
Differential fluorescence between the band
and the stroma gives a precise end point for laser
exposure and normally less than 300 pulses were
required to ablate through the intact epithelium
and the band. Concern has been expressed
regarding the potential hazards associated with
tissue fluorescence. Although 90% of photons at
193 nm will be absorbed within the first micro-
metre of the tissue surface the longer wave-
lengths of this secondary fluorescence have
greater penetration and may be more biologically
active. A recent study has shown that hundreds
of thousands of pulses would be required to give

rise to sufficient secondary fluorescence to .

induce either a photokeratitis or cataract."”

If the laser pulses were falling on a normal
corneal surface with an intact epithelium 300
pulses would result in a maximum total ablation
depth of 80 um. Therefore in many cases the
excision may not extend beyond Bowman’s
membrane. By restricting the depth of ablation it
is possible to avoid an excessive hyperopic shift
and possibly reduce the propensity for corneal
haze. The mean hyperopic shift in 32 eyes at
6 months was less than 1-50 D. Postoperative
corneal haze was not a problem in our patients
and when present was insignificant compared
with the preoperative opacity.

After treatment for smooth band keratopathy
almost 90% of patients reported an improvement
in vision and glare and there was a significant
increase in Snellen acuity (p<0-05). It is import-
ant to note that even patients with good pre-
operative visual acuity may derive considerable
benefit from treatment due to an improvement in
glare (Table 2).

In rough band keratopathies large calcium
plaques were usually removed mechanically
before photoablation. This has three advantages
over direct ablation: firstly, the total procedure
time was reduced; secondly, the constant appli-
cation of a shielding agent was found to be
unnecessary; and thirdly, as the differential
ablation rate of masking fluid to corneal tissue
was less than that of calcium to corneal tissue, it
was easier to smooth the ocular surface once the
major calcium plaques had been removed. Once
the calcium plaques had been removed the
keratectomy bed was ablated smooth using a
masking agent. The important properties of a
masking fluid are its ablation rate at 193 nm, its
viscosity, and surface tension. HMPC 1% was
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ideal for the majority of our cases while polyvinyl
alcohol and 2% HPMC were too viscous and did
not have good surface contour following proper-
ties. In the choice of any masking agent care
must be taken that it does not contain any
fluorophores and that on photoablation no toxic
substances are produced.

There were six patients with rough calcified
surfaces who had already undergone one or more
surgical superficial keratectomy procedures. All
preferred treatment with the excimer laser,
because the speed and comfort of the procedure,
a more rapid recovery time and less postopera-
tive discomfort.

In previous studies it has been suggested that
only pathology within the anterior 100 pm of the
stroma should be treated." In a number of our
patients with blind eyes and rough calcified
surfaces, the ablation was continued much
deeper than 100 um into the corneal stroma with
up to 4000 laser pulses being used in individual
cases. These eyes have healed satisfactorily and
with up to 60 months’ follow up, corneal melt-
ing, vascularisation, or ectatic changes have not
occurred.

Rough bands induce a foreign body sensation
and it is important to examine the upper tarsal
conjunctiva before surgery. Patients with ocular
pain other than a foreign body sensation with no
inflammatory signs on the upper tarsus are
unlikely to derive benefit from treatment and
other explanations for the pain should be sought.

Calcific band keratopathy is a disorder associ-
ated with a wide variety of ocular and systemic
diseases (Table 1). In eyes with rough calcified
surface there was often severe underlying path-
ology, such as penetrating trauma, previous
herpetic disease, severe uveitis, and end stage
glaucoma. In patients with smooth bands no
predisposing cause could be found in 30%. They
had no family history of ocular disease, had
otherwise healthy eyes and normal serum
calcium levels. There was a significant number
(28%) with glaucoma. Band keratopathy has
been reported following long term pilocarpine
treatment® and is thought to result from the
presence of phenylmercuric nitrate preserva-
tives. Most of our patients had never used
pilocarpine eyedrops, being adequately managed
with topical f blockers. Phenylmercuric nitrate
has not been used as a preservative in pilocarpine
since the mid 1970s and the majority of the
patients were diagnosed after this time. Some
adrenaline eyedrop preparations contain
mercuryl preservatives but only two patients
were using these. The nature of the pathogenesis
of band keratopathy in these cases is unclear but
there we could not find a relation with phenyl-
mercuric nitrate.

Recurrence occurred in five of the 10 eyes in
our series with band keratopathy secondary to
silicone oil. Oil was present in the anterior
chamber in contact with the corneal endothelium
in all 10 eyes. It is not understood how the
presence of silicone oil in the anterior chamber is
implicated in the pathogenesis of band kerato-
pathy but disturbances in the nutritional
exchange of the cornea may be responsible.

In conclusion, the excimer laser is now an
established surgical instrument and has been
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used successfully to treat a variety of superficial
corneal pathologies.”'*' Given the ease with
which the ophthalmologist may perform the
procedure, the patient acceptance of the treat-
ment, and the encouraging results in our series of
97 patients, we consider excimer laser PTK to be
a safe and effective outpatient treatment for band
keratopathy.

The authors acknowledge the Iris Fund for the Prevention of
Blindness for continued financial support in relation to both the
purchase and maintenance of the laser and provision of research
fellowships for the principal investigators, Mr David O’Brart and
Mr David Gartry. The authors thank Mr John Dart of Moorfields
Eye Hospital for providing a specimen for histopathology. They
thank Mr Mark Partridge of the Drug Information Unit and Mr
Nicholas Taub of the Department of Public Health Medicine,
United Medical and Dental Schools, St Thomas’s Hospital.
They also thank Sister Ann Welch and Mrs Judith Armstrong
for clinical assistance and Mrs June Kraft for her secretarial
assistance.

1 DxxonJ Diseases of the eye. 1st ed. London: J Churchill. 1848:

2 Bowman W. Lectures on anatomy of the eye. London:
Longmans, 1849; Appendix: 117.

3 Grant WM. New treatment for calcific corneal opacities. Arch
Ophthalmol 1952; 48: 681-5.

4 Breinin GM, DeVoe AG. Chelation of calcium with edathamil
calcium-disodium in band keratopathy and corneal calcium
affections. Arch Ophthalmol 1954; 52: 846-51.

5 Sisson R]. Band keratitis. Am ¥ Ophthalnwl 1934 17: 222-9.

6 Wood TO, Walker GG. Treatment of band keratopathy Amj¥
Ophthalmol 1975; 80: 553.

7 Gartry D, Kerr Muir M, Marshall J. Excimer laser treatmet of
corneal surface pathology: a laboratory and clinical study.
Br ¥ Ophthalmol 1991; 75: 258-69.

O’Brart, Gartry, Lohmann, Patmore, Kerr Muir, Marshall

8 Marshall J, Trokel S, Rothery S, Schubert H. An ultra-
structural study of comeal incisions induced by an excimer
laser at 193 nm. Ophthalmology 1985; 92: 749-58.

9 Marshall J, Trokel S, Rothery S, Krueger RR. A comparative
study of corneal incisions induced by diamond and steel
knives and two ultraviolet radiations from an excimer laser.
Br ¥ Ophthalmol 1986; 70: 482-501.

10 Puliafito CA, Steinert RF, Deutsch TF, Hillenkamp F, Dehm
EJ, Alder CM. Excimer laser ablation of the cornea and lens:
experimental studies. Ophthalmology 1985; 92: 741-8.

11 Marshall J, Trokel S, Rothery S, Kreuger RR Photoablative
reprofiling of the cornea using an excimer laser: photo-
refractive keratectomy. Lasers in Ophthalmology 1986; 1: 21-

12 Sher NA, Bowers RA, Zabel RW, Frantz JM, Eiferman RA,
Brown DC, ez al. Clinical use of the 193 nm excimer laser in
the treatment of corneal scars. Arch Ophthalmol 1991; 109:
491-8.

13 Stark WJ, Chamon W, Kamp MT, Enger CL, Rencs EV,
Gottsh JD. Clinical follow-up of 193 nm ArF excimer laser
photokeratectomy. Ophthalmology 1992; 99: 805-12.

14 Fagerholm P, Fitzsimmons TD, Orndahl M, Ohman L,
Tengroth B. Phototherapeutic keratectomy with the
excimer laser: long-term follow-up results in 166 treated
eyes. Refractive and Corneal Surgery 1993; 9: S76-S81

15 Steinert RF, Puliafito CA. Excimer laser phototherapeutic
kcratectomy for a corneal nodule. Refractive Corneal Surgery
1990; 6: 352.

16 Lohmann CP, Fitzke FW, O’Brart DPS, Timberlake G, Kerr
Muir MG, Marshall J. Corneal light scattering and visual
performance in myopes: a comparison between spectacles,
contact lenses and excimer laser photorefractive
keratectomy. Am ¥ Ophthalmol 1993; 115: 444-53.

17 Pouliquen Y. Ultrastructure of band keratopathy. Arch
Ophthalmol (Paris) 1967; 27: 149-58.

18 Cursino JW, Fine BS. A histologic study of calcific and
noncalcific band keratopathies. Am ¥ Ophthalmol 1976; 82:

395-404.

19 Sliney DH, Krueger RR, Trokel SL, Rappaport KD.
Photokeratitis from 193 nm argon-fluoride laser radiation.
Photochemistry and Photobiology 1991; 53: 739-44.

20 Brazier DJ, Hitchings RA. Atypical band keratopathy follow-
i;;g lz%l‘ltg_-genn pilocarpine treatment. Br ¥ Ophthalmol 1989;


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 12, 2012 - Published by group.bmj.com

BIO Treatment of band keratopathy by excimer
J laser phototherapeutic keratectomy:
surgical techniques and long term follow
up.
D P O'Brart, D S Gartry, C P Lohmann, et al.

Br J Ophthalmol 1993 77: 702-708
doi: 10.1136/bjo.77.11.702

Updated information and services can be found at:
http://bjo.bmj.com/content/77/11/702

These include:

References  Article cited in:
http://bjo.bmj.com/content/77/11/702#related-urls

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/77/11/702
http://bjo.bmj.com/content/77/11/702#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

