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Corneal edema management with Ededay
eye drops in patients who underwent
femtolaser cataract surgery: evaluation
in the postoperative course

Introduction

The cornea is a vital structure of the eye
that serves a variety of essential functions.
Some of the critical functions of the cor-
nea include maintenance of clarity, ocular
defence mechanisms, and a powerful con-
verging lens system. The cornea accounts for
two-thirds of the eye’s power of refraction. It
needs to have a smooth surface and a high
level of transparency to be able to refract
light rays with minimal light scattering. Any
mechanical or chemical injury to the cornea
that compromises endothelial cell function
may lead to corneal edema: injured endo-
thelial cells are unable to regenerate, leading
to an accumulation of fluid in the cornea,
with consequent corneal swelling and pro-
gressive clouding of vision. The formation of
corneal edema is a process distinct from that
associated with the accumulation of abnor-
mal amounts of tissue fluids in other parts
of the body. In fact, the cornea is avascular
so that changes in its state of hydration are
unrelated to changes in vascular permeabil-
ity, the usual cause of edemal™.

Figure 1 and Figure 2 show examples of

corneal edema.

Although corneal edema is due to a di-
verse group of etiologies, there are basi-
cally two pathophysiologic mechanisms
that give rise to the condition. Either the
‘pump’ mechanism of the endothelium is
malfunctioning because of primary or sec-
ondary endothelial failure, or the ‘pump’
mechanism is overwhelmed by an increase
in intraocular pressure?. In many cases,
edema will be secondary to a combination
of both factors.

Cataract surgery is a sophisticated pro-
cedure assisted by several imaging and
diagnostic modalities that facilitate the
surgeon’s task and lead to a favorable re-
sult in the vast majority of cases. Despite
technological innovations, many aspects
of cataract surgery still remain to be in-
vestigated. One of these is predicting the
behavior of the corneal endothelium af-
ter the load of ultrasonic energy as well
as the mechanical manipulations®. Pseu-
dophakic bullous keratopathy (PBK) and
aphakic bullous keratopathy (ABK) refer
to the development of irreversible cor-

neal edema as a complication of cataract

no
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Figure 1. Corneal edema in complicated
cataract surgery.

surgery. As corneal edema progress-
es and worsens, first stromal and then
intercellular epithelial edema develops.
In summary, corneal edema is a medical
condition caused by problems associat-
ed with dehydration, endothelial disorder,

ocular surgery, viral infections, traumatic

Objective

This study aimed at evaluating post-
operative edema in cataract-operated pa-
tients treated with hypertonic eye drops for
10-12 days postoperatively to accelerate the
improvement of vision quality and the re-
duction of edema.

The study was carried out on 22 patients, of

Figure 2. Corneal edema. Fluorescein staining.

injury, increased ocular pressure, and tox-
ins. Cataract surgery can also damage the
endothelial cells, causing corneal edema.
Three important treatment goals in corneal
edema are reducing discomfort, improving
vision and preventing secondary ulceration

and infection of the cornea.

whom 11 treated with Ededay. This prod-
uct is a hypertonic, preservative-free, ster-
ile ophthalmic solution, indicated for the
temporary relief of the symptoms of corneal
edema, such as altered vision and pain. The
main ingredients are sodium hyaluronate

0.4% and sorbitol (hypertonic agent).
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Materials and methods

The study was conducted on a sample of
22 patients affected by cataract who under-
went phacoemulsification using the femto-
laser followed by monofocal and multifocal
intraocular lens (IOL) implantation.

The sample was divided into 2 groups of 11
patients each: postoperatively, group 1 was
treated with the new product Ededay (hyper-
tonic eye drops containing hyaluronic acid
0.4% + sorbitol 13.5%) for the management
of postoperative corneal edema, in addition
to the routine eye drop protocol consisting of
a fixed-dose antibiotic-corticosteroid combi-
nation, an anti-inflammatory, and artificial
tears; group 2 received the routine treatment
protocol, without the hypertonic eye drops.
The patients were evaluated at the same
timepoints and with the same methods. The
eye drops were used to act both on the main
and secondary surgical cut, as well as at cor-
neal level for the possible stromal edema
caused by the phacoemulsifier.

Two fundamental parameters were as-
sessed: visual acuity and the results of the

ophthalmological examination with anterior

Results

All the 22 patients in group 1 and group 2
were successfully operated. There were no
cases of endophthalmitis or posterior cap-
sule rupture, nor any intraoperative compli-
cations.

Patients in group 1 started using Ededay hy-
pertonic eye drops on day 1 or day 2 at the

prescribed dose, in combination with the

segment evaluation. Three postoperative
visits were scheduled: the first on day 1-2
after the surgical procedure, the second on
day 6 and the third on day 10-12.

Patients in group 1 were instructed to use
the hypertonic eye drops starting from the
first medication and at a dose of 1 drop 3
times daily, in combination with the routine
topical therapy prescribed after cataract sur-
gery. The eye drops were provided to all pa-
tients by our centre.

All patients underwent a complete ophthal-
mological assessment a few days before sur-
gery and at the three scheduled timepoints
(day 1-2, 6 and 10-12); each assessment in-
cluded measurement of natural and/or cor-
rected visual acuity by means of the Snellen
chart, determination of intraocular pressure
by puff tonometry, and a complete slit-lamp
examination of the anterior segment.

All patients were particularly motivated and
attended all the scheduled visits without
exception, which allowed for a precise and
standardized evaluation for both group 1

and group 2.

routine topical products prescribed for all the

patients.

Visual acuity

Table 1 shows the results of the visual acuity
evaluation after surgery in group 1 (patients
who used Ededay, n=11) and group 2 (control
group, n=11).

D
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TABLE 1. Visual acuity evaluation (Snellen chart) over a period of 10-12 days after cataract
surgery, in group 1 (patients who used Ededay, n=11) versus group 2 (control group, n=11).
Each dot represents a patient. The use of Ededay, hypertonic eye drop solution, allowed
an early qualitative and quantitative improvement of visual acuity in the patients in group 1,
compared to the patients in the control group, who had a slower visual recovery. The patients
who used Ededay showed an earlier visual acuity improvement compared to the other group.

1st visit
(day 1-2 after surgery)

Visual

acuity

2 visit
(day 6 after surgery)

3" visit
(day 10-12 after surgery)

Group 2 Group 2 Group 2

Ededay Control Ededay Control Ededay Control
10/10 eo0o0o0o0
9/10 eo0ocooe0
8/10 eo oo °o 0
7/10 o0 o000 ° o0 000
6/10 ° eooo0 oo o
5/10 o000 o0 0000 °
4/10 L) e0ocoo °
3/10 L)
2/10 ° °
1/10
<1/10 °

All 22 patients had a postoperative natural
visual acuity on day 1-2 ranging between
3/10 and 6/10, with the exception of one
patient who underwent IOL explantation
and concomitant reimplantation in the
anterior chamber, whose acuity was less
than 1/10.

At the second follow-up visit on day 6, pa-
tients in group 1 showed a slight improve-
ment in visual acuity. Patients in group 2
also had an improvement in visual acuity.

At the third visit on day 10-12, patients in

group 1 showed a major recovery of visu-
al acuity. Patients in group 2 showed an
improved, though not yet optimal, visual
acuity.

It should be noted that the patients in group
2 achieved an improvement in visual acuity
15-20 days after surgery and only after con-
tinuing corticosteroid and anti-inflamma-
tory therapy. Patients in group 1, even af-
ter discontinuing the hypertonic eye drops,
maintained the improvements in visual

acuity also beyond the third follow-up visit.
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Ophthalmological examination

Table 2 shows the results of the objective
evaluation of the anterior segment after sur-
gery in group 1 (patients who used Ededay,
n=11) and group 2 (control group, n=11).
Postoperative tonometry was always nor-
mal in both study groups. In some patients,
ophthalmological assessment revealed cor-
neal opacification with mild corneal edema,
probably due to the phacoemulsification or
phacoultrasound, and a corneal edema at the
level of the surgical cut, where the hydrosu-
ture was performed at the end of the surgery.
At the second follow-up visit on day 6, pa-

tients in group 1 showed remission of cor-

neal edema and epitheliopathy, except for
the patient who had a major corneal de-
compensation due to IOL explantation. In
patients in group 2 there was still slight cor-
neal opacification and persisting peripheral
edema at the level of the surgical cut.

At the third visit on day 10-12, patients in
group 1 showed an improvement of the oc-
ular signs and symptoms, a significant re-
duction of epitheliopathy and edema, and
improved corneal transparency in almost all
cases, even at the level of the surgical cut.
Only the patient with corneal decompensa-
tion maintained an edematous cornea and

a low visual acuity equal to 2/10. Patients

improvement compared to group 2.

1st visit
(day 1-2 after
surgery)

Evaluation
of the anterior
segment

TABLE 2. Objective data related to edema evaluated over a period of 10-12 days after cata-
ract surgery, group 1 (patients who used Ededay, n=11) versus group 2 (control group, n=11).
Each dot represents a patient. At the third follow-up visit, patients in group 1 showed a major
improvement of ocular signs and symptoms, a significant reduction of epitheliopathy and
edema and improved transparency of the cornea in almost all cases, even at the surgical cut
level. The control group had persistence of peripheral edema or a mild central epitheliopathy
that were slower to improve. All the patients with surgical edema in group 1 had an earlier

2 visit
(day 6 after
surgery)

3" visit
(day 10-12 after
surgery)

Group 2 Group 2 Group 2
Ededay Control Ededay Control Ededay Control
Decompensation o
Severe ee0 0o o0 Y °
e 000
Moderate PP e 0 00 e 06 06 0 O [ ]
Mild oo O e 06 00O o 00O o 0 06 00O
e 06000 o o o 00 o0
[ BN BN BN I J
Absent o000 °°
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in group 2 showed an improvement in ocu-

lar signs and symptoms, but persistence of

Conclusions

Ededay, hypertonic eye drop solution, was
used on a cohort of patients who underwent
cataract surgery between November-De-
cember 2019 and January 2020 using fem-
tolaser with multifocal or monofocal IOL
implantation.

The patients who used Ededay in the post-
operative period showed a good response;
moreover, they also benefited almost imme-
diately after instillation of the eye drops, in
terms of both visual recovery (natural and
corrected vision) and resolution of the post-
operative corneal edema and epitheliopathy.
Ededay was well tolerated by the patients,
who reported no discomfort during instilla-
tion and showed excellent compliance with
this treatment.

From an ophthalmological viewpoint, Ededay

eye drops accelerated postoperative recovery,
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