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D
uring the past few years, the popularity of
clear corneal incisions for cataract surgery
has increased dramatically. The most recent
surveys estimate that more than 72% of oph-

thalmic surgeons in the US favor this approach and
more than 90% of them prefer unsutured cataract inci-
sions,1 originally introduced by I. Howard Fine, MD, in
1992.2 Clear corneal incisions are widely accepted for
their obvious benefits over other approaches. Some
recent reports, however, have shown an increase in the
rate of endophthalmitis,3 and this rise has been tempo-
rally related to the introduction of the clear corneal
approach. Case series comparing the incidence of en-
dophthalmitis with clear corneal versus scleral tunnel
incisions have favored the latter, which are associated
with significantly lower rates of infection.4

In an effort to explain this discrepancy, since 2002,
Peter McDonnell, MD, has been leading a group effort
of which I am a part at the Wilmer Eye Institute in
Baltimore. We have developed several experimental
designs to evaluate the watertightness of sutureless
clear corneal incisions in ex vivo and in vivo models.

This article summarizes the results of our research to
date and shares potential methods for optimizing the
cataract incision.

OUR RE SE ARCH
Using conventional clear corneal incisions in human

donor globes, we observed the ingress of extraocular
fluid using a dye (India ink) placed on the surface of the
globe by means of an ink-soaked sponge in the vicinity
of the wound. The most interesting finding was that the
ink tended to flow into the eye through clear corneal
wounds only during hypotony. Shingleton et al have
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Figure 1. Blood-tinged fluid (arrows) flows into the anterior

chamber after the investigators release slight pressure in the

vicinity of the wound.

“We have developed several experi-

mental designs to evaluate the water-

tightness of sutureless clear corneal

incisions ... ex vivo and in vivo.



shown that more than 20% of patients develop IOPs of
5 mm Hg or below during the first 30 minutes after
cataract surgery using clear corneal incisions.5 Cataract
surgeons usually check the wound’s integrity by increas-
ing the IOP to detect outflow (Seidel method) but
rarely check for extraocular fluid inflow, which could be
more dangerous.

The donor globe model has been criticized, because it
disregards the function of the endothelial cell pump,
which ultimately may enhance the adherence of the
wound’s edges. We therefore attempted to reproduce
the effects of ocular rubbing or blinking in patients dur-
ing cataract surgery by applying slight pressure in the
vicinity of the wound after mild limbal bleeding. Doing
so allowed the validation of the endothelial cell pump’s
effects in the closure of the wound during the early
postoperative period. We observed in these cases that
the blood-tinged fluid reached the anterior chamber,
signaling the wound’s permeability to extraocular fluid
(Figure 1), even after the hydrosealing of the wound.6

More recently, we analyzed the corneal wound’s archi-
tecture in postoperative patients using anterior seg-
ment optical coherence tomography (Visante; Carl Zeiss
Meditec, Inc., Dublin, CA).7 This technology allows the
evaluation of clear corneal wounds in the early postop-
erative period while preserving their actual shape, due
to the noncontact nature of the procedure. In a short
series, we detected evident gaping of the incisions in
some patients at the 24-hour postoperative visit; these
eyes thus may be at increased risk of bacterial invasion
into the anterior chamber. Another interesting finding

of this study was that most clear corneal incisions were
associated with a localized Descemet’s membrane de-
tachment in the area of the incision (Figure 2). The
complication may be associated with stretching of the
wound during phacoemulsification or the insertion of
the IOL. 

All of these findings may contribute to the possible
inflow of extraocular fluid into the anterior chamber
through clear corneal incisions and would increase the
risk of bacterial contamination.

POSSIBLE SOLUTIONS DERIVED 
FROM CORNE AL BIOMECHANICS 

The clear corneal approach is currently the most
common type of incision used for cataract surgery. It
facilitates the procedure itself and contributes to the
rapid postoperative recovery of the patient. Although
we have not identified an indisputable cause-effect rela-
tionship between the use of sutureless clear corneal
incisions and the development of postoperative en-
dophthalmitis after cataract surgery, we believe that
there is a strong association that deserves closer atten-
tion. Any method that promotes a complete sealing of
these wounds is advantageous, because it will prevent
the leakage of aqueous and the inflow of extraocular
fluid and bacteria into the eye.

One common method for inducing the apposition of
the wound’s edges is hydrosealing. The surgeon injects
the wound’s edges with balanced salt solution in order
to produce a localized corneal edema on both lips of
the incision. In one of our published case series, the
routine hydrosealing of the wound’s edges did not
appear to be as effective at preventing the inflow of
extraocular fluid as it was at averting leakage.6 Perhaps a
new design in incisional architecture or other forms of
hydrosealing the wound would more securely seal these
wounds.

The use of sutures has repeatedly proven to prevent
the inflow of India ink in our experimental models. One
or two sutures placed on the incision may secure those
wounds during the critical period of healing. The use of
reabsorbable sutures instead of nylon has also been pro-
posed. Many surgeons at the Wilmer Eye Institute are
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Figure 2. A localized, subclinical Descemet’s membrane

detachment (arrows) in the area of the incision may con-

tribute to gaping of the wound.

“The use of sutures has repeatedly

proven to prevent the inflow of India

ink in our experimental models.”



adopting this practice, especially for cases in which the
clear corneal wounds do not appear to be watertight.
Unfortunately, we do not have evidence that this strate-
gy prevents the development of endophthalmitis, but it
may—at least hypothetically—avoid postoperative
inflow.

In the near future, another approach could be the use
of novel methods for closing the wound such as corneal
adhesives. At least one group of investigators has pub-
lished the use of a commercially available cyanoacrylate
derivative to seal cataract wounds in patients.8 At our
laboratory, we are testing three different, reabsorbable
components of sealants for closing the cataract in-
cision.9,10 It seems that the sealing capacity of these
adhesives is superior to standard nylon 10–0 sutures in
ex vivo models, and they may add stability to the eye
immediately after surgery. More studies are necessary,
however, to evaluate the adhesives’ biocompatibility in
animal models before their clinical use.

CONCLUSION
Clear corneal incisions have been instrumental to the

advancement of cataract surgery, but some adjustments
to this approach may be required. The quest for a per-
fectly configured wound and/or improved materials for
closing the corneal wound are still an important area of
clinical research. ■
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