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~ABSTRACT

Introduction: Corneal guttata is a non-inflammatory progressive decline of endothelial cell density (ECD)
which represents an early clinical feature of Fuch’s dystrophy. In patients with corneal guttata, the relative
risk for corneal transplantation after phacoemulsification has been found to be 68.2 times higher than in those
without it. In the present study, five patients with corneal guttata underwent 25G pars plana vitrectomy (PPV)
with concurrent lensectomy and intraocular lens (IOL) implantation in the sulcus. The aim of the present study
is to investigate whether this technique has a less damaging effect on endothelial cells as compared to standard
phacoemulsification.

Methods: This retrospective case series study was conducted at “My Retina” Athens Eye Centre, Greece.
Five patients with moderate to dense cataract and clinical signs of corneal guttata were included. All patients
had ECD measurement prior to and after surgery. The operation included 25-gauge pars plana vitrectomy
(PPV) with subsequent lensectomy and a three-piece IOL implanted in the sulcus with intact anterior capsule.

Results: The mean value of ECD was 1157.8+237.51 cells/mm? preoperatively and 1118.2+227 42 cells/mm?
postoperatively, indicating a 3.4% reduction from initial values. Retinal detachment was not observed on any
of the operated patients after surgery. The IOL was well centered to the sulcus in all patients. latrogenic retinal
tears were identified in one patient and were treated with laser retinopexy and SF6 gas tamponade.

Conclusions: Our results show that PPV along with lensectomy through fragmatome may cause less corneal
decompensation than femtosecond laser-assisted cataract surgery (FLACS) or phacoemulsification, especially in
patients with corneal guttata. Therefore, reducing the risk for possible future corneal transplantation.
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ABBREVIATIONS

AC: anterior chamber

PPV: pars plana vitrectomy

BCVA: best corrected visual acuity

ECD: endothelial cell density

IOP: intraocular pressure

CE: corneal endothelium

FECD: Fuchs endothelial corneal dystrophy
VA: visual acuity

IOL: intraocular lens

INTRODUCTION

e corneal endothelium (CE) serves as

a barrier between the corneal stroma

and the aqueous humor of the anterior

chamber (AQ). It functions as a pump in

order to keep the stromal hydration

status at 78%. This ability plays a pivotal role in

sustaining the endothelial cell density (ECD). As

a result, progressive endothelial cell loss leads to

reduction of the pump activity, causing fluid ac-

cumulation in the cornea, reduction of transpa-

rency and reduced visual acuity (VA) (1). In par-

ticular, when the ECD drops below 600 to

800 cellssmm?, the endothelial pump function

becomes compromised. Besides, endothelial

cells do not regenerate, thus cell loss is compen-

sated by enlargement, migration and increasing
heterogeneity of residual cells (14).

The progressive decline of ECD is a well-esta-
blished clinical feature, known as corneal gutta-
ta. It is typically observed in patients with early
Fuchs endothelial corneal dystrophy (FECD) and
in the aging population, but it can also be pre-
sent after ocular trauma, inflammation, glauco-
ma and surgery (2). The estimated prevalence of
corneal guttata varies from 4.1% to 11%. As far
as surgery is concerned, phacoemulsification can
result in ECD reduction between 4.2% and
16.1% (3-5). This reported percentage can pre-
sumably increase in cases with co-existent risk
factors, including prolonged operation, nucleus
sclerosis, short axial length, pseudoexfoliation,
diabetes mellitus and posterior capsule rupture
(PCR) (6-8). A notable aspect to consider is that,
in patients with corneal guttata, the relative risk
for corneal transplantation after phacoemulsifi-
cation has been found to be 68.2 times higher
than in those without it. In addition, the possibi-
lity for future corneal transplantation may have

more than three-fold increase in cases with
dense cataract or PCR irrespective of the pre-
sence of corneal guttata (9, 10).

In the present case series study, we sought to
characterize ECD in patients with corneal guttata
who underwent 25G pars plana vitrectomy (PPV)
with concurrent lensectomy and intraocular lens
(IOL) implantation in the sulcus. The aim of this
investigation is to point out whether this tech-
nique may have a less deleterious effect on en-
dothelial cells as compared to conventional
methods for cataract extraction. To our best
knowledge, this is the first study to assess the ef-
ficacy of PPV along with lensectomy in patients
with corneal guttata. 4

MATERIALS AND METHODS

he study was conducted at ‘My Retina Athens

Eye Center’ in accordance with the institu-
tional review board (IRB) guidelines and adhered
to the tenets of the Declaration of Helsinki. Writ-
ten informed consent was obtained from all pa-
tients enrolled in the study.

This was a retrospective case series study. We
recruited five patients with moderate to dense
cataract and clinical signs of corneal guttata who
underwent 25G PPV with concurrent lensecto-
my and IOL implantation to the sulcus.

All procedures were performed by a single
experienced vitreoretinal surgeon (SG) under
topical anesthesia with a standard three-port
25-gauge PPV. After core vitrectomy, the peri-
pheral vitreous was thoroughly removed. Poste-
rior vitreous detachment (PVD) was conducted
in cases that did not preexist (three eyes, as two
eyes had already PVD). Once we had conducted
posterior capsulorhexis with the vitreous cutter,
we induced nucleus drop and performed lensec-
tomy with fragmatome and a three-piece IOL
implantation (AcrySof MA60AC IOL, Alcon) in
the sulcus with intact anterior capsule. Finally,
we examined the periphery of the retina. In one
of the cases where PVD was conducted by the
surgeon, two iatrogenic breaks were found and
treated with endolaser and SF6 gas tamponade.
Also, one patient had prophylactic endolaser to
suspicious areas without use of gas tamponade.

All patients underwent a comprehensive
pre- and postoperative eye examination. A de-
tailed examination included anterior segment
and dilated fundus examination by slit-lamp bio-
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TABLE 1. Preoperative and postoperative endothelial cell density (ECD) measurements

Patient 1 Patient 2

Patient 3

Patient 4 Patient 5

Preoperative ECD

1019 cells/mm? | 1578 cells/mm? | 1058 cells/mm? | 1026 cells'mm? | 1108 cells/mm?

Postoperative ECD | 998 cells/mm?

1522 cells/mm?® | 1012 cells/mm? | 995 cells/mm?

1064 cells/mm?

TABLE 2. Appropriate methods to avoid unwanted pregnancy

Patient 1 | Patient 2

Patient 3 | Patient 4 | Patient 5

Preoperative BCVA (logMAR) | 0.2 0.6

0.3 0.4 0.7

Postoperative BCVA (logMAR) | 0.1 0.1

0.1 0.1 0.1

microscopy, measurements of BCVA using the
ETDRS logMAR chart at 4 m and measurements
of IOP using the air tonometer Tonoref Il (Auto
Ref/Kerato/Tonometer, Nidek Co, LTD, Japan),
which was confirmed by Goldmann applanation
tonometry. At the same time, all patients had
ECD measurement by the CEM-530 (Nidek Co,
Ltd, Gamagori, Japan), which was performed
prior to and after the operation, at the time that
each patient had a clear cornea (Table 1). All pa-
tients were examined during a follow-up period
of six months. O

RESULTS

total of five eyes of five patients were inclu-

ded in this case series study. Participants’
mean age was 75.8+4.08 years (range 71-82).
All patients underwent a single successful
25G PPV with concurrent lensectomy and sulcus
IOL implantation.

The mean value of ECD was
1157.8+237.51 cellsymm? preoperatively and
1118.2%£227.42 cells/mm? postoperatively, indi-
cating a 3.4% reduction from initial values.

Concerning visual outcomes, the mean value
of BCVA improved from 0.44+0.21 preopera-
tively to 0.1 logMAR postoperatively (Table 2).

Patient number 4 had previously undergone
vitrectomy for vitreomacular traction syndrome
and the remaining four had no retinal pathology
before surgery. latrogenic retinal tears were iden-
tified in patient number 1 and were treated with
laser retinopexy and SF6 gas tamponade. Peri-
pheral suspicious lesions predisposing to retinal
detachment were identified in patient number 5
and were treated with prophylactic laser retino-
pexy. Retinal detachment was not observed in
any of the five study participants postoperatively.
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The 0L was well centered to the sulcus in all
patients. No other complication was noticed
during the follow-up period of six months.

Concerning the corneal status, all patients
had mild edema accompanied by endothelial
striae during the first postoperative period. This
may be attributed to the manipulations within
the anterior chamber for the sulcus IOL inser-
tion. The procedure of lensectomy was per-
formed in the vitreous cavity away from the en-
dothelium and with the anterior capsule intact.
Therefore, the delivered energy to endothelium
is minimal and there are no fluidics turbulence
that can deplete the endothelial cells. Corneal
edema resolution occurred as follows; patients 2
and 5 had clear cornea without edema or striae
two weeks after surgery, patients 3 and 4 had
clear cornea at four weeks and patient 1, with
the lowest ECD, had a clear cornea at six weeks.

Regarding the IOP no major fluctuations oc-
curred to any of the patients and no I0P low-
ering medications were needed until the end of
the follow-up. O

DISCUSSION

he compromised endothelial function may

be a primary cause of corneal clarity reduc-
tion and a leading indication for corneal trans-
plantation worldwide. The identification of sur-
gical techniques that have the less harming effect
on ECD represent a valuable and unmet need. In
view of the above, we sought to assess the EC
function in patients with severe corneal guttata
who underwent 25g PPV — lensectomy and sul-
cus IOL implantation. Of note, our results indi-
cate 3.4% reduction in ECD postoperatively. This
finding remarkably demonstrates a lower inci-
dence of EC dysfunction after PPV when com-
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pared to previous reports. In particular, Friberg
et al mentioned an ECD reduction of 14.1% in
patients who underwent vitrectomy with con-
current lensectomy and scleral buckle, while the
percentage declined to 7.7% in those who expe-
rienced solely vitrectomy and lensectomy (11).
Furthermore, in diabetic patients, ECD deterio-
ration was 16.5% in cases who underwent vit-
rectomy along with lensectomy as opposed to
9.4% in those who experienced only vitrectomy
(12). It is a speculation that the ECD depletion
might have been higher in the former studies on
account of the more sizable instruments and ob-
solete vitrectomy machines. Currently, the ad-
vanced emerging technology along with the
small incision devices have contributed to mini-
mal invasive surgery, minimizing the detrimental
effects on ocular tissue. Additionally, in our ca-
ses, the anterior capsule remained intact. In con-
junction with the fact that the whole operation
takes place to the vitreous cavity, we suggest that
the endothelium is protected by the energy de-
livery of the fragmatome and the overall fluidic
turbulence, minimizing the CE damage.

Indeed, more controlled evidence is warran-
ted in order to characterize the impact of vitrec-
tomy on CE; to date, available data is limited,
mainly referring to the toxic effect of silicone oil.

Regarding the phacoemulsification proce-
dure, the ECD reduction rate and overall risk for
future corneal transplantation should be inevita-
bly identified in patients with corneal guttata.
Both the ultrasound time and power are
well-established features that proportionally
contribute to ECD diminishment (8). Notable
aspects to consider, even in cases without cor-
neal guttata there are anatomical variations such
as shallow AC and dense cataracts that com-
monly make CE more susceptible to additional
damage during phacoemulsification. In particu-
lar, patients with dense cataract and shallow AC
have been found to experience 12.94% decline
in ECD as compared to their counterparts with
deep AC and 9.61% ECD reduction (13). More-
over, torsional and longitudinal settings were
found to lead to a similar ECD reduction of 7%
(14) and also, both divide-and-conquer and
phaco-chop technique have presented with an
ECD loss of 5-6.3% (15).

Recently, femtosecond laser-assisted cataract
surgery (FLACS) represents a pronounced choice
for patients suffering from corneal guttata or
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FECD (16-18). Few studies have evaluated ECD
reduction following FLACS or phacoemulsifica-
tion for moderated to dense cataracts in patients
with FECD, thus providing contradictory out-
comes. Indeed, some studies have reported an
ECD reduction ranging from 8.2-26.1% in
FLACS as opposed to 19.5-32.2% in phaco-
emulsification cases, while others mentioned
similar results (16-18, 19). Interestingly, compa-
ring our results to those of former studies, we
assume that vitrectomy along with lensectomy
through fragmatome may cause less corneal de-
compensation than FLACS or phacoemulsifica-
tion, especially in patients with co-existent cor-
neal guttata.

We hypothesize that a feasible explanation
why vitrectomy along with lensectomy is over-
looked as an option in patients with dense cata-
ract and corneal guttata or FECD is to avoid the
possibility of retinal detachment (RD). The risk of
RD following vitrectomy is merely indisputable,
however, both the beneficial outcomes for CE
and refinement of technology that is currently
used may add strength to this technique.

Obviously, further evidence is needed to
establish the actual risk for RD of our proposed
technique. In our study, there were hopefully no
patients to develop RD throughout the follow-up.
Comparing the incidence of RD in patients un-
dergoing vitrectomy with the usage of fragma-
tome due to retained lens material to the vitre-
ous cavity secondary to complications in cataract
surgery to our proposed technique would not be
accurate. In cases of posterior capsule rupture
with vitreous loss, the intraoperative manipu-
lations may increase the risk for vitreous traction
and retinal break formation. Conversely, PPV is a
more controlled procedure concerning the vitre-
ous. Hence, the incidence of RD is 1% in pa-
tients undergoing PPV for epiretinal membranes
(20), ranges from 3.92%to 5.70% after 12 months
for macular hole (21) and markedly varies for
symptomatic vitreous floaters. Concerning the
latter, Tan et al conducted one of the largest
studies addressing the issue and analyzed the
safety of vitrectomy for floaters by looking at the
incidence of iatrogenic retinal breaks and post-
vitrectomy RD in 116 patients. Their study in-
cluded both 20-gauge (29 cases) and 25-gauge
(87 cases). The authors reported a RD ratio of
2.5% (22).
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Viberg A et al analyzed data from 276 362 pa-
tients who had cataract surgery from 2010 to
2012 and from 2 091 patients with endothelial
failure who underwent corneal transplantation
between 2010-2017. From all patients who un-
derwent phacoemulsification, 3 338 subjects
were registered to have corneal guttata and 152
needed corneal transplantation reaching to a
percentage of 4,6% (9).

The sulcus 10L implantation is a common
choice for many surgeons in cases that it cannot
be properly supported ‘in the bag'. Despite
being a safe option as an alternative method,
some adverse outcomes following their use have
been seldom reported. The latter might range
from iris chafing, secondary glaucoma, recurrent
iridocyclitis and cystoid macula edema to more
critical complications like vitreous hemorrhage
and chronic inflammation. The decentration of
IOL could be another potential unfavorable con-
dition that may cause symptomatic glare and
monocular diplopia and require multiple surgical
procedure of IOL exchange or repositioning in
the long-term. However, detrimental effect on
corneal endothelium consists an uncommon
complication, while visual and refractive out-
comes after sulcus IOL implantation are satisfac-
tory (23, 24).

To our view, this study supports the theory
that our proposed technique is less likely to lead
to a second operation (RD, corneal transplanta-
tion) than the standard phacoemulsification. 4

CONCLUSION

n conclusion, the current study points out that
PPV with concurrent lensectomy through frag-

matome may reduce EC decompensation in pa-
tients with severe corneal guttata. Additional
prospective longitudinal studies are warranted to
validate our findings and determine the accuracy
of this technique in improving visual outcomes
and diminishing the possibility of corneal trans-
plantation.

What is known on this topic

* In patients with corneal guttata, studies have
reported an ECD reduction ranging from
8.2% to 26.1% in FLACS as opposed to
19.5-32.2% in phacoemulsification.

* Inastudy by Viberg A et al, 4.6% of 276 362 pa-
tients with corneal guttata required corneal
transplantation.

* The effect of vitrectomy in ECD reduction is
variable across the literature, with results
ranging between 7.7% and 16,5%.

What this study adds

* 25G PPV, followed by lensectomy and sulcus
IOL implantation with intact anterior capsule,
shows lower ECD reduction than standard
phacoemulsification and FLACS.

* 25G vitrectomy can be a safe alternative in
patients ~ with  corneal  guttata  and
moderate-dense cataracts. U
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