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Abstract

Purpose Retrospective case series evaluating the efficacy and safety of implanting XtraFocus" pinhole device in pseu-
dophakic patients with irregular corneal astigmatism with concurrent or standalone iris defect.

Methods Electronic case records were searched for: uncorrected distance visual acuities (UDVA) and corrected distance
visual acuities (CDVA), automatic or manifest refraction and spherical equivalent (SE). All main outcomes were evaluated
preoperatively and postoperatively at 1, 3, 6, 9 and 12 months, along with patients’ satisfactory outcome and complications.
Results Eleven pseudophakic eyes of 11 patients with a mean age of 54 (range 27-81) years were included. Median UDVA
improved significantly from logMAR 0.7 (range 0.1-1.22) pre-operatively to 0.4 (range 0-1.3) at 1-month (p = 0.002);
median CDVA remained unchanged at logMAR 0.4 (range 0-0.1) pre-operatively and 0.4 (range 0-0.8) at 1-month (p =
0.36). There were no significant statistical differences in both UDVA and CDVA between the post-operative periods. Ten
patients (90.9%) had initial UDVA improvement at 1-month post op. Eight (72.7%) patients expressed satisfaction with
improved vision or reduction of glare/halos. Three (27.3%) patients had unsatisfactory visual outcome resulting in 2
requested for implant explantation due to worsening of glare and distressing floaters.

Conclusions XtraFocus ' is effective in improving vision or reducing glare in pseudophakic patients with irregular corneal
astigmatism or intragenic iris trauma, with over 70% expressed satisfactory outcome. Disturbing floaters and glare preclude
its use in some resulting in implant explantation.

Introduction

Irregular astigmatism causes blurred vision that is uncor-
rectable by spectacle glasses. It is commonly seen in
patients with keratoconus, corneal dystrophies, iatrogenic
procedures such as keratoplasty, photorefractive kera-
tectomy (PRK), laser in situ keratomileusis or corneal
scarring secondary to trauma or infection. Treatment aims
at rearranging the orientation of the astigmatism so that it
is more regular and amenable to sphero-cylindrical cor-
rection. Current management options include contact lens
wear such as rigid gas-permeable [1], hybrid [2] or scleral
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lens [3], topography-guided laser refractive surgery [4], or
intrastromal corneal ring segments (ICRS) [5, 6]. How-
ever, there are pros and cons with each of these treatments
and may not be suitable for patients with poor ocular
surface, those with contact lens intolerance or corneas too
thin for the laser refractive surgery or ICRS to be per-
formed safely.

Iris defects could be a result of congenital conditions or
secondary from trauma or iatrogenic causes. They could be
treated with cosmetic contact lens, surgical pupilloplasty or
an artificial iris implant insertion.

XtraFocus'™ pinhole intraocular implant (Morcher®
GmbH), is a foldable hydrophobic acrylic ciliary sulcus lens
with no refractive power, received the Conformité Eur-
opéenne mark in 2016. Its main indication is for the treat-
ment of irregular corneal astigmatism in pseudophakic
patients, including keratoconus, pellucid marginal degen-
eration, post-radial keratotomy, post-penetrating kerato-
plasty, post-LASIK ectasia and traumatic corneal laceration.
Its secondary indications are near vision enhancement in
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Efficacy

Mean UDVA improved significantly at 1-month, 6-month
and 12-month post-op (p <0.05) and mean CDVA showed
no difference. Mean SE changed significantly at 1-month,
3-month, 9-month and 12-month post-op (p <0.05).

Ten patients (90.9%) had initial UDVA improvement
and had either stable or improved CDVA at 1-month post
op. Visual acuity remained stable in eight (72.7%) patients
throughout the follow-up periods who expressed satisfac-
tory outcome with improved vision or reduction of glare/
halos.

Each patients’ preoperative and post-operative visual
acuity expressed as logMAR, SE in D, pre-op Kmax in D,
index of surface variance (ISV), satisfaction (yes or no) and
complications are shown in Table 2a. Mean UDVA, CDVA
and SE preoperatively and up to 12 months postoperatively
are shown in Table 2b.

Post-operative complications

Four post-operative complications were reported but only
two were directly related to the pinhole implant. Both had
initial visual improvement but developed persistent glare or
distressing floaters at 3-month and 6-month respectively,
resulting in one having implant explantation at 10-month
post op with complete resolution of glare; and the other one
was waiting for explantation at the time of writing this
manuscript.

The other two complications had no direct relation to the
pinhole device: one patient developed moderate subluxation
of the pinhole device at 1-week despite an uneventful
implantation, patient chose to be observed at the time of
writing this manuscript. The other patient developed an iris
displacement resulting in significant photophobia, requiring
iris repair at 3-month with vision improvement and com-
plete resolution of symptoms.

Discussion

In this retrospective study, we share our experience in the
use of the Xtrafocus  pinhole device in pseudophakic
patients with irregular astigmatism with concurrent or
standalone iris defect. Our results showed an initial visual
improvement in 90% of patients and over 70% remained a
stable vision throughout the follow-up periods. These
results are comparable to a previous study of Trindade et al.
[7], who first reported their series in 2017 of 21 patients
with irregular astigmatism and a mean follow up of
22 months. They reported a significant improvement in both
UDVA and CDVA at 1-month post op with stable vision in
the following months. The authors recommended the device
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to be used in patients with both irregular astigmatism and
concurrent iris defect as they reported greatest visual
improvement in these cases. Agarwal et al [8]. also reported
a patient with irregular astigmatism due to a corneal scar
and iris trauma resulting with glare and photophobia,
benefited from the pinhole implant with complete resolution
of symptoms and improved uncorrected distance, inter-
mediate and near visual acuity. Our results demonstrated
similar findings though only three out of four patients with
both pathologies reported satisfactory outcome (described
later in text).

There was a significant hyperopic shift in the mean SE
post-operatively in our group of patients whereas Trindade
et al. [7] reported no change in the manifest refraction in
their series. This result should be viewed with caution as
majority of our refraction was measured with an auto-
refractor. Autofraction is known to be unreliable [9] in
patients with keratoconus, in addition a reproducible sub-
jective refraction was difficult to perform on our patients
due to poor vision or corneal scarring.

Despite the encouraging visual results, there are side
effects associated with the pinhole implant. Haloes, poor
vision in dim light, floaters and restricted field of vision
have been reported [7, 10, 11]. Faint haloes around light
source had been reported in two patients [7] and reduced
visual acuity under low-light condition in another two
patients [7, 10]. One of them had severe poor vision in
dim light despite an initial visual improvement, requiring
implant explantation [10]. Agarwal et al. [11] reported
one patient noted with a single vitreous condensation
preoperatively, complained of troublesome floaters fol-
lowing pinhole implantation, subsequently had explanta-
tion at 3 months after surgery. In our study, two patients
complained of persistent glare/halos and distressing floa-
ters despite an initial improvement in vision. One patient
noticed glare and haloes at 3 months post-op that per-
sisted, requiring explanation at 10 months post op with
complete symptoms resolution. The second patient started
experiencing distressing floaters and worsening of vision
at 6-months post-op, with no floaters noted pre-
operatively and a normal retinal examination; the patient
was waiting for explantation at the time of writing this
manuscript. Both implantations were uneventful with a
well-centered implant with no post-operative trauma
recorded. There was no obvious explanation to their
visual symptoms. Floaterectomy may help in the second
patient but it carries certain risks [12]. Agarwal et al. [11]
believed the pinhole accentuates even small-medium
vitreous opacities and creates such visual disturbance. It
is therefore important to perform a thorough fundal
examination preoperatively and to counsel patients that
distressing floaters could occur following the pinhole
implant.
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Trindade et al [7]. reported in their sulcus case series that
one patient had a temporal decentration causing a dark
crescent in the temporal field of vision, which resolved
following surgical repositioning. In their larger series [10],
decentration was reported in 8.3% patients when the pinhole
implant was positioned in the capsular bag together with a
primary IOL, though repositioning was not required in any
of these patients. They reported that the pinhole device
could be implanted safely in both sulcus or within the
capsular bag with the later offering better centration
[13, 14]. Two of our patients had implant centration issue
resulting in fluctuating vision, though we do not believe it
has any relation to the pinhole device. One patient had a
pupil displacement noted following the surgery. He pre-
viously had a toric Artisan iris clip IOL, which was
removed, followed by cataract extraction with monofocal
IOL placed in the bag. An XtraFocus™ was implanted
subsequently, but the pupillary opening was not coincided
with the pinhole aperture. At 3-months post pinhole
implantation, an iris sphincterotomy was performed to
uncover the pinhole aperture, with McCannel sutures to
close the previously created peripheral iridectomy. This
resulted in complete resolution of glare and vision
improvement. Another patient developed subluxation of the
device at 1-week despite an uneventful implantation. She
chose to be observed with no repositioning at the time of
writing. The patient had a routine DALK but developed
Urrets-Zavalia syndrome resulting in severe glare; both
cataract surgery and subsequent pinhole implantation were
performed successfully with no complication reported. We
believe the zonules might have been compromised pre-
operatively and the sulcus placement of the pinhole device
might have further weakened the zonules leading to sub-
luxation, though there was no intra-operative complication
recorded during the pinhole implantation. Ultrasound bio-
microscopy (UBM) is not routinely performed in our unit
for a secondary piggyback lens implantation though it
would have helped to access the lens stability in this patient
pre-operatively.

Our study has few limitations: first this is a retrospective
study with no comparable controls to validate our results;
second, although we were able to show an immediate visual
improvement following surgery, we were unable to
demonstrate long-term visual stability due to a shorter
follow-up period (<9 months) in four of our patients. In fact,
the recent Coronovirus disease (COVID-19) pandemic has
limited our ability to review patients in clinic and collect
more informative data. We were however able to conduct
telephone consultation at their 9- and 12-month post-op
review and all four patients reported visual stability. Third,
we were unable to draw any conclusion to whom may
benefit most from the pinhole device due to the small
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sample size. Future study with larger patient sample and
longer follow-up period would provide more answers to
patient selection and the long-term safety and efficacy of the
pinhole device.

In conclusion, this is the first UK published series on the
use of XtraFocus " pinhole device in pseduophakic patients
with irregular corneal astigmatism and iris trauma. Our
results demonstrated satisfactory visual outcome in over
70% patients at a 1-year period. Visual disturbances such as
distressing floaters or glare preclude its use in some patients
resulting in implant explantation.

Summary
What was known before

e Secondary piggyback pinhole device (Xtrafocus TM)
implantation is indicated for the treatment of irregular
corneal astigmatism in pseudophakic patients. It has also
been used in patients with combined irregular astigma-
tism and large iris defect.

What this study adds

e Our experience from a UK tertiary eye care centre has
shown it to be effective in improving vision or reducing
glare in these patients. Disturbing floaters and glare
preclude its use in some resulting in implant
explantation.
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