











Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com



Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

268

Table S Smooth surface band keratopathy treated with ‘on axis’ single ablation zone

Gartry, Muir, Marshall

Follow-up
Time
No. Sex Age Bandtype Aetiology Preop. symptoms VA Postop. symptoms VA  (months) Comment
21 M 23 Even,fine Uveitis Decreased VA 6/36  Improved VA 6/9 30 Cornea remains clear,
refraction change
22 M 84 Even,fine Idiopathic Decreased VA, glare 6/24  Decreased glare 6/12 14 Refraction change
Improved VA
23 F 73 Even,fine Idiopathic Decreased VA 6/36  Improved VA 6/18 14 Refraction change
24 F 82 Even,fine Idiopathic Decreased VA, glare 6/36  Reduced glare 6/18 6
Improved VA
25 F 14  Even, fine Uveitis Decreased VA, glare 3/60  Glare reduced, 6/60 12 Cornea remains clear
slightly improved
VA

Tables 1 to 5 show that postoperative progress
was related to the extent of the initial pathology.
Systematic analysis of the patient subsets was
difficult, because there were significant variations
in pathology. However, all patients with rough
band keratopathy who had experienced pain
preoperatively became asymptomatic (Tables 1
and 2). Most were treated with several overlap-
ping ablation zones in order to smooth the cornea
completely (Tables 1 and 2). Table 2 includes
those patients who had a relatively small rough
central area of band which was successfully
treated with a single central ablation. In four
patients visual acuity improved. Those with no
improvement had extensive pathology of which
the band formed only one part.

Four of the five patients with allied disorders
which resulted in a rough corneal surface showed
an improvement in visual acuity. Those with
symptoms of soreness, pain, and photophobia
were rendered asymptomatic (Table 3).

Smooth surfaced band deposition was treated
with either several overlapping ablation zones
(Table 4) or a single ‘on-axis’ ablation 4 mm in
diameter (Table 5). The principal symptoms
were reduced visual acuity and glare. Those
patients with glare had a marked improvement
which was sustained throughout the follow-up
period (6 months to 2% years). In the group
treated with overlapping zones one patient
showed an increase in visual acuity, one a
reduced visual acuity, and the other three no
significant difference. Where refraction results
could be obtained, a ‘plus shift’ - that is, towards
hypermetropia — was noted (cases 18 and 19,
Table 6). In case 19 glare was markedly
improved but acuity decreased. This reduction
was due to irregular astigmatism because of the
facetted surface generated by overlapping
ablation zones. In contrast, in the group in which
a central ‘on-axis’ zone was ablated (Table 5)
visual acuity was improved in each case and glare
reduced. In three of these cases a hyperopic shift
was noted. In those patients in whom measure-
ments were possible the mean hyperopic shift
was 2-85 dioptres (Table 6).

From this study, which is the first reported
series of corneal disease treated with an excimer
laser, it is possible to put forward recommenda-
tions for selection of patients. First, for patients
with rough band keratopathy the excimer laser
provides successful treatment. All patients with
pain and photophobia became asymptomatic (in
general these eyes will have limited visual poten-
tial owing to the underlying pathology).
Secondly, where the pathology is limited to the

Table 6 Refraction results before and after ablation (where
applicable)

Preop. Postop.
No. VA Refraction VA Refraction

18 6/18 +3:00DS  6/18 +5-50 DS
19 6/9 Plano 6/18 +4-00 DS/—2-50 DCx 85
21 6/36 Plano 6/9 +1:50 DS
22 6/24 +1:00DS  6/12 +4:50 DS
23 6/36 +0-50DS  6/18 +5:00 DS/-1-75 DCx 35

anterior stroma pain relief is likely to be accom-
panied by an improvement in visual acuity.
Thirdly, in eyes with good visual potential it is
best not to clear all of the band keratopathy by
using overlapping ablation zones, since,
although glare will be markedly reduced,
irregular astigmatism may result, which could
lead to reduced visual acuity. Thus a single, axial
zone of ablation should be employed. We have
also shown that a hyperopic shift occurs when
the central cornea is ablated, and patients should
be warned about the possibility of anisometropia.

The hyperopic shift (equivalent to a myopic
correction) was an unexpected finding as the
smoothing procedure is not analogous to photo-
refractive keratectomy. This flattening of the
cornea implies that some form of differential
ablation must have occurred.” ' ¥ There are
several potential mechanisms that could account
for this. First, if the band progressively thinned
towards the visual axis, constant irradiance from
the laser would effect greater ablation centrally
and induce a hyperopic shift. This effect would
be enhanced if the ablation rate of the band was
less than stroma. In essence, if bands do have
such a topography, they act rather like the lens
masks currently under investigation for correct-
ing refractive errors. Secondly, although
excimer laser radiation will remove an even layer
of tissue regardless of the curvature of the
surface, the subsurface structure of the cornea is
laminated. Removal of central portions of
corneal lamellae could lead to centrifugal dif-
ferential contraction and central flattening.
Thirdly, the centrifugal spray of particles of
debris and ablation products might be expected
to shield the stroma and would theoretically
provide progressively greater shielding towards
the edge of the ablated zone. Fourthly, the
increased obliquity of incident radiation falling
on more peripheral cornea might result in a
relative decrease in energy density as the edge of
the ablation zone is approached. It is unlikely,
however, that the degree of differential ablation
encountered could arise from inhomogeneities in
the excimer beam.
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In conclusion, given the encouraging results,
the ease with which the procedure can be per-
formed, the patient acceptance of the procedure,
and the fact that we have treated all cases on an
outpatient basis, we consider excimer ablation
the treatment of choice for these cases.

We are indebted to the Iris Fund for continuing financial support
in relation to both the purchase of the excimer laser and the
provision of a research fellowship for Mr Gartry. We would also
thank Summit Technology for their extensive technical help
during the course of this work. We are grateful to the consultant
staff of St Thomas’s Hospital and Mr R J Marsh of the Western
Ophthalmic Hospital for referral of patients. Finally, we thank
Mrs Ann Patmore for technical support, Sister A Welch, whose
help was invaluable in the clinical work, and Mrs J Krafft for her
secretarial assistance.

1 Trokel SL, Srinivasan R, Braren B. Excimer laser surgery of
the cornea. Am ¥ Ophthalmol 1983; 96: 710-5.

2 Srinivasan R, Mayne-Banton V. Self-developing photo-etch-
ing of polyethylene terephthalate films by far ultraviolet
excimer laser radiation. Appl Phys Letr 1982; 41: 576-8.

3 Garrison BJ, Srinivasan R. Laser ablation of organic polymers:
microscopic models for photochemical and thermal pro-
cesses. J Appl Phys 1985; 57: 2909-14.

4 Rice S, Jain K. Direct high-resolution excimer laser photo-
etching. Applied Physics 1984; A33: 195-8.

5 Deutsch TK, Geis MW. Self-developing UV photoresist using
excimer laser exposure. ¥ Appl Phys 1983; 54: 7201—4.

6 Marshall J, Trokel S, Rothery S, Schubert H. An ultrastruc-
tural study of corneal incisions induced by an excimer laser
at 193 nm. Ophthalmology 1985; 92: 749-58. .

7 Puliafito CA, Stienert RF, Deutsch TF, Hillenkamp F, De
EJ, Adler CM. Excimer laser ablation of the cornea and lens.
Experimental studies. Ophthalmology 1985; 92: 741-8.

8 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.

9 Marshall J, Trokel S, Rothery S, Kreuger RR. Photoablative
reprofiling of the cornea using an excimer laser: photorefrac-
tive keratectomy. Lasers in Ophthalmology 1986; 1: 21-48.

10 Yamaguchi T, Polacj FM, Kaufman ME. Endothelial damage
after anterior radial keratotomy: an electron microscopic
study of rabbit cornea. Arch Ophthalmol 1981; 99: 2151-8.

11 Bende T, Seiler T, Schilling A, Wollensak J. Reproduzierbar-
keit von Exzisionstiefen bei der Laser-Hornhautchirurgie.
In: Wollensak J, ed. Laser in der Ophthalmologie. Stuttgart:
Enke, 1988: 148-52.

12 Seiler T, Bende T, Wollensak J, Trokel S L. Excimer laser
keratectomy for correction of astigmatism. Am ¥ Ophthalmol
1988; 105: 117-24.

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

269

13 Marshall J. Lasers in ophthalmology: The basic principles.
Eye 1988; 2 (suppl): S98-S112.

14 Marshall J, Trokel S, Rothery S, Krueger RR. Long-term

ealing of the central cornea after photorefractive keratec-
tomy using an excimer laser. Ophthalmology 1988; 95:
1411-21.

15 Munnerlyn CR, Koons SJ, Marshall J. Photorefractive kera-
tectomy: a technique for laser refractive surgery. ¥ Cataract
Refract Surg 1988; 14: 46-52.

16 Tuft S, Marshall J, Rothery S. Stromal remodelling following
phott;resfgactive keratectomy. Lasers in Ophthalmology 1987,
1: 177-85.

17 Seiler T, Kahle G, Kriegerowski M, Bende T. Myopic excimer
laser (193 nm) keratomileusis in sighted and blind human
eyes. Refract Corneal Surg 1990; 6: 165-73.

18 Macdonald M B, Frantz ] M, Klyce SD, er al. One year
refractive results of central photorefractive keratectomy for
myopia in the non-human primate cornea. Arch Ophthalmol
1990; 108: 40-7.

19 Tuft S], Boulton ME, Marshall J. Assessment of corneal
wound repair in vitro. Curr Eye Res 1989; 8: 713-9.

20 Tuft SJ, Zabel R W, Marshall J. Corneal repair following
keratectomy: a comparison between conventional surgery
and la;&;r photoablation. Invest Ophthalmol Vis Sci 1989; 30:
1769-77.

21 Dehm EJ, Puliafito CA, Adler CM, Steinert F. Corneal
endothelial injury in rabbits following excimer laser ablation
at 193 nm and 248 nm. Arch Ophthalmol 1986; 104: 1364-8.

22 Nuss RC, Puliafito CA, Dehm EJ. Unscheduled DNA syn-
thesis following excimer laser ablation of the cornea in vivo.
Invest Ophthalmol Vis Sci 1987; 28: 287-95.

23 Trentacoste J, Thompson K, Parrish RK, Hajek A, Berman
MR, Ganjei P. Mutagenic potential of a 193 nm excimer laser
on ﬁggblasts in tssue culture. Ophthalmology 1987; 94:
125-129.

24 Zabel RW, Tuft SJ, Fitzke FW, Marshall ]J. Corneal topo-
graphy: a new photokeratoscope. Eye 1989; 3: 198-301.

25 Pitts DG, Cullen AP, Hacker PD. Ocular effects of ultraviolet
radiation from 295 nm-365 nm. Invest Ophthalmol Vis Sci
1977; 16: 932-9.

26 Berlin MS, Martinez M, Papaioannou T, Grundfest W,
Goldenberg T, Laudenslager J. Goniophotoablation:
Excimer laser glaucoma filtering surgery. Lasers Light Oph-
thalmol 1988; 2: 17-24.

27 Seiler T, Bende T, Winckler K, Wollensak J. Side effects in
excimer corneal surgery. Graefes Arch Clin Exp Ophthalmol
1988; 226: 273-6.

28 Kerr Muir MG, Trokel SL, Marshall J, Rothery S. Ultrastruc-

comparison of conventional surgical and argon fluoride
excimer laser keratectomy. Am J Ophthalmol 1987; 103:

448-53.
29 Andrew JE, Dyer PE, Forster D, Key PM. Direct etching of
ggl);!?;n'gc materials using XeCl laser. Appl Phys Lert 1983;
30 Tayl;n' DM; L’Esperance FA, Del Pero RA. Human excimer
laser lamellar keratectomy: a clinical study. Ophthalmology
1989; 96: 654—64.


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

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

Excimer laser treatment of corneal surface
pathology: a laboratory and clinical study.

D. Gartry, M. Kerr Muir and J. Marshall

Br J Ophthalmol 1991 75: 258-269
doi: 10.1136/bjo.75.5.258

Updated information and services can be found at:
http://bjo.bmj.com/content/75/5/258

These include:

References  Article cited in:
http://bjo.bmj.com/content/75/5/258#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/75/5/258
http://bjo.bmj.com/content/75/5/258#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/

