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Phototherapeutic keratectomy for bullous keratopathy

Figure 5 Bullous keratopathy after perforating trauma
and anterior chamber lens in the left eye of a 38-year-old
patient. Bullae (see arrows) are easily visible.

ophthalmic consultation, and no other laser
therapy was necessary. Two of them showed
persistent bullae but to a lesser extent. Healing
of the epithelial oedema did not occur, but we
could prevent or at least significantly reduce
the genesis of bullae (see Figs 1-6).

Preoperatively six of 13 eyes (46-2%) had
very poor visual performance - that is, equal or
less than finger counting. In these patients
there was no change of visual acuity after PTK;
seven of 13 eye (53:8%) had a visual acuity of
20/200 or better. In two patients bullae were
not located centrally and did not interfere with
visual performance; four patients had a diag-
nosis of Fuchs’ dystrophy, and bullae did not
reduce visual acuity to less than 20/200.

After treatment one patient lost 2 Snellen
lines, but he also suffered from a terminal glau-
coma and an ocular pemphigoid. In this case,
therefore, the visual loss is very probably not
due to the laser treatment.

Four eyes remained unchanged, and two
eyes improved visual performance by two lines.

In most cases pain was present during the
first 24 hours after the treatment and subsided
thereafter. No other complications were
observed.

Discussion

PTK is effective in the treatment of several
corneal diseases, including recurrent ero-
sions,!7 18 20-22 persistent epithelial defects,!®
anterior corneal dystrophies and degenera-
tions,!6202! including Reis-Biickler,!® granu-
lar,2 macular and lattice dystrophy,?!

Salzman’s degeneration,2? 2! pterygium,!5 19 20
and band keratopathy.!! 20 It seems likely that
other indications will become apparent.
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Figure 6 The same eye as in Figure 6 but 1 month after
the second PTK. No more bullae can be seen.
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In bullous keratopathy the corneal endothe-
lium is no longer able to maintain the corneal
stroma in a dehydrated state, which means
counterbalancing the swelling pressure;
stromal oedema results. Because of the barrier
effect of the corneal epithelium for water
soluble substances, intra- and intercellular
oedema results. This leads to fluid accumula-
tion in the extra- and intraepithelial spaces. If
the intercellular cysts fuse, bullae emerge, and
the epithelial cells lose contact with their base-
ment membrane. These bullae can rupture and
cause considerable pain.

The hypothesis has been advanced that in
some cases epithelial wound healing can be
enhanced by excimer laser removal of abnor-
mal basement membrane.?> This mechanism
has been the reason for offering PTK to
patients with severe recurrent erosion syn-
drome. The immunohistological studies of
Hsu e al?* suggest that the promotion of the
matrix glycoproteins, such as laminin, fibro-
nectin, and type IV collagen, after anterior
stromal puncture is possibly a factor promot-
ing better epithelial adherence to the basement
membrane. A similar effect might be respon-
sible for the success of the laser treatment in
bullous keratopathy. However, the precise
anatomical details of the mechanism of action
of PTK in painful epithelial disorders remain
hypothetical at present.!7 18

For patients who, for different reasons,
cannot profit from another surgical procedure,
it would represent considerable progress to
inhibit the genesis of these bullae and to reduce
the attacks of pain they cause. At the same
time, potential infective keratitis can be
avoided.

In our study the patients with recurrent
painful erosions in connection with bullous
keratopathy responded well to the treatment,
and the pain subsided after one or two applica-
tions. Removal of the epithelium before the
laser treatment seems to be necessary for the
therapy of this condition by treating the base-
ment membrane to strengthen the adhesions
between it and the epithelial cells.

In a number of our patients (10/13), bullae
persisted for weeks after treatment. Only five
patients, though, complained of severe pain,
and, after 1-2 months, bullae became rare in
most patients. Healing, which results in a
better adherence of the basal cells to the base-
ment membrane, seems to take some time.

Compared with other treatments such as
corneal stromal puncture,?425 an important
advantage of excimer laser therapy for recur-
rent erosions is the lack of stromal scarring, as
laser treatment should not go beyond
Bowman’s membrane. In long standing
bullous keratopathy there is a marked sub-
epithelial fibrosis,24 which is totally removed
by PTK. This might be one reason for the
good visual performance after PTK. Com-
pared with corneal puncture there is no danger
of perforation, and it is possible to treat large
areas of bullous keratopathy in the scanning
mode.

Our patients suffered frequent attacks of
pain refractory to conservative therapy,
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including contact lenses, which affected their
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quality of life. This leaves only a penetrating
keratoplasty or a conjunctival flap as thera-
peutic options. However, many such patients
were not suitable candidates for penetrating
keratoplasty because they did not have the
potential of regaining useful vision after such
an operation. Others could not be motivated to
undergo another surgical procedure or were
too old.

Our experience with complaints of post-
PTK pain is in agreement with almost all
studies which reported severe pain to be almost
universally experienced the first 24—48 hours
after PTK and PRK. As with PRK, we found a
marked reduction of pain in the patients in
whom a therapeutic contact lens had been
applied instead of a patch.

In conclusion, we demonstrated that
excimer laser keratectomy is a safe and
effective treatment for bullous keratopathy,
independent of the causative disease.
Especially in patients who refuse an operation,
who cannot be operated on, or who would not
profit from another surgical procedure for a
variety of reasons, this treatment has the
advantage of being a safe, easy, and quick out-
patient procedure which may increase the
quality of life for such patients. We strongly
recommend this new therapeutic option for
appropriately selected cases. To our know-
ledge this is the first study describing success-
ful PTK for bullous keratopathy.

M Miihlheim and L Bourgeois provided technical support.
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