






Deep lamellar keratoplasty on air with lyophilised tissue

Figure 6 High power view ofair dissected cadaver cornea showing separation ofL
membranefrom deep stromalfibre bundles (haematoxylin and eosin,original magnij
x25).

Figure 7 Histopathology ofexcised corneal lamellafrom patient number (kerato
There is no air dissection ofthe central scarred zone, but the tissue is expanded on eii
(haematoxylin and eosin, original magnification x4).

similar appearance to the cadaver
Figure 7 shows that air penetration is in
in this keratoconus specimen where th
stroma with apical scarring is not inflate
Though there is some degree of pre
central corneal thinning one can appre
marked increase of overall stromal t
caused by air injection. Our histological
do not reveal any difference in the epith(
overlying injected and non-injected
least under light microscopy.

Discussion
The standard technique for lamellar ker
is to resect the superficial host strom
replace the resected tissue with a parti
ness donor lamella. Problems with post(
interface scarring have caused the tech
be largely discarded in favour of pei

keratoplasty, which nowadays has a high success
rate thanks to modern techniques of endothelial
assessment of the donor corneas, and improved
tissue handling by microsurgery. Nevertheless it
must be remembered that in some conditions -
for example, after trauma or ulceration, there
may be vascularisation of the recipient cornea,
and in these circumstances penetrating kerato-
plasty is not so successful because rejection
problems are more frequently encountered.
Deep lamellar keratoplasty on air provides an

enhanced visual contrast of the stroma to be
dissected, allowing a more accurate assessment
of the depth of incision. This helps to achieve
resection of as much deep stroma as possible
without perforating Descemet's membrane. In
practice, dissection actually at the level of
Descemet's membrane still carries a high risk of
perforation, either through direct incision
through the membrane, or by splitting or tearing

)easceetn of the membrane from indirect forces applied to
it.

Because of this risk, in none of our clinical
cases did we attempt to resect the full thickness
of the recipient stroma, but rather aimed to
achieve a near full thickness resection in the
central optical zone of the cornea, but a less than
full thickness resection in the periphery of the
bed where the cornea is thicker. By limiting the
near full thickness dissection to the central area
alone it was thought that the risk of perforation
would be minimised, and Descemet's membrane
was not in fact ruptured in any of the clinical
cases.
By resecting less than the full thickness of the

recipient cornea in the periphery ofthe graft bed,
the risk of perforation by direct downward
cutting with the diamond knife is minimised.
The resultant graft bed thus has a contour that
lies a uniform distance from the original corneal
surface. In order to match the shape of this
resected bed, the donor tissue used for the latter
three patients in the series was pre-lathed to a
uniform 100% of the donor tissue's central

?conus). tikesther side thickness.
Air dissection was incomplete in each of our

patients with stromal scarring, particularly in the
area of maximal scarring. It is interesting to note
that in cadaver corneas, air dissection is much
more easily and quickly achieved than in living

corneas. tissue, possibly owing to reduced adhesion
complete between adjacent stromal fibre bundles from
ke central pre-existing corneal oedema.
ed by air. We observed air in the anterior chamber in
--existing every case, and Price2 has advocated aspiration
-ciate the with a needle inserted into the anterior chamber
thickness to lower the intraocular pressure. In histological
I sections sections the air spaces above Descemet's
elial layer membrane extend extremely close to the
areas, at trabecular meshwork (which is anatomically

continuous with Descemet's membrane). It is,
therefore, possible that air gains access to the
anterior chamber via the trabecular meshwork.
If air had entered the anterior chamber through a

atoplasty rupture in Descemet's membrane one would
La and to have expected corneal oedema to be present in
ial thick- this area postoperatively, or the possibility of a
operative 'double anterior chamber' with aqueous tracking
inique to into the lamellar graft bed. However neither of
netrating these complications was observed in our series
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suggesting that the air dissection did not rupture
Descemet's membrane.

Final spectacle corrected vision in all four
patients was better than 6/18 and best corrected
vision with a contact lens was 6/12 or better.
Whilst these visual results are less good than one
would expect with penetrating keratoplasty they
must be seen in the light of the reduced risks of
lamellar keratoplasty. These include reduced
risk of damage to anterior segment structures,
the reduction in postoperative steroid treatment,
and the lack of immunogenicity of lyophilised
lenticules. This technique may thus be the
treatment of choice where the aforementioned
factors could be anticipated as problems if
penetrating keratoplasty were to be undertaken,
- for example, in badly vascularised corneas,
pre-existing glaucoma or steroid sensitivity, or
where there is the likelihood of poor compliance
with follow-up.

In summary our experience with deep stromal
air injection is that it makes lamellar keratoplasty
an easier and safer operation to perform with
acceptable visual outcome using either tissue
cultured or lyophilised donor material. Further
work is needed to improve the surgical technique
and define how injected air reaches the anterior
chamber, as it would be helpful to avoid this
complication. The use of lyophilised tissue
should theoretically avoid sensitisation ofthe eye
and this may be beneficial if subsequent
penetrating keratoplasty needs to be undertaken.

This paper was presented to the Ophthalmic Section ofThe Royal
Society of Medicine on 13 June 1991.
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