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Purpose: To describe a new surgical technique for sutureless intrascleral intraocular lens
(IOL) fixation with an adapted retinal scraper used as an instrument “the Catcher Pole” to
retrieve the IOL haptic through a scleral tunnel.

Setting: Public Eye Hospital, Roma, Italy.

Design: Retrospective case series.

Methods: Twenty-one eyes from 19 patients who underwent sutureless intrascleral IOL
fixation were studied. A standard three-piece posterior chamber IOL (PCIOL) was implanted
in aphakia or rescued and fixated in cases of dislocated PCIOL. A 23 to 25 G retinal loop
scraper (the “Catcher Pole®) was inserted through a 1.5 mm long tunneled sclerotomy
performed on the horizontal meridian, to capture, hold and externalize the tip of the haptic
of the IOL. A flange created with an handheld cautery on the externalized haptic tip prevents
IOL slippage. The best-corrected visual acuity (BCVA), central corneal pachymetry (CCP),
IOL tilt and complications were assessed.

Results: In twenty-one eyes of 19 patients, the mean preoperative BCVA was 0.61 logMAR
units £0.05 SD, and the mean postoperative BCVA improved significantly to 0.18 logMAR
units at three months £0.05 SD (P=0.002). The mean preoperative CCP was 610 p +17
SD and the mean postoperative CCP 623 p £16 SD, (P=0.73). In the subgroup that under-
went IOL tilt evaluation, mean IOL tilt was 3.1942.01. The postoperative complications
included iris capture of the IOL in one eye (4,7%) and transient ocular hypertension in two
eyes (9,4%).

Conclusions: The “Catcher Pole” sutureless intrascleral IOL fixation technique is easy to
perform with reduced anterior chamber manipulations and achieves both anatomical and
optical stability.

Keywords: intrascleral intraocular lens fixation, Catcher Pole technique, capsular loss

Purpose

Insertion of intraocular lens (IOL) in the capsular bag at the end of cataract surgery
is considered the gold standard because the artificial lens is inserted in the physio-
logical position of the natural lens and maintain a safe distance from ciliary body,
iris and corneal endothelium. Sometimes damage to the capsular bag or zonular loss
occur during surgery or may be found naturally before surgery, in such cases the
IOL cannot be placed in the capsular bag and different surgeries are required to
securely implant and fix the IOL. Three types of surgical options are available:
anterior chamber IOL (ACIOL), iris-fixed IOL, or intrascleral-fixated IOL.
Intrascleral-fixated IOL implantation is gaining interest among anterior and poster-

ior segment surgeons because of its location in the posterior chamber similar to the
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in the bag implantation.” The intrascleral IOL fixation
techniques are classified as sutured or sutureless. The latter
is preferred for the absence of suture-related complica-
tions, ie suture degradation and late IOL dislocation and
also for the faster surgical time and easier surgical
maneuvers." However all the sutureless intrascleral IOL

IOL haptic
1113

techniques share specific complications:
damage or dislocation from the intrascleral tunne
We performed the intrascleral sutureless IOL implantation
with a simplified technique addressing the problem of the
haptic extrusion from the posterior chamber. An adapted
surgical instrument, specifically designed for vitreo-retinal
surgery eases the capture of the prolene tip and its extru-
sion through a simplified tunneled sclerotomy. The pur-
pose of this paper is to introduce surgical modifications in
the intrascleral sutureless IOL fixation techniques and
report safety and efficacy in a series of 21 eyes with
preexisting partial or total zonular loss or without any
posterior and/or anterior capsular support consecutive to
ocular trauma, surgery, and congenital or acquired zonular
defect.

Methods

Twenty-one eyes of 19 patients who underwent “Catcher
Pole” intrascleral IOL fixation between January 2019 and
January 2020 were retrospectively evaluated. The inclusion
criteria were: secondary implantation of intrascleral-fixated
IOL for aphakia, subluxated or dislocated crystalline lens
without sufficient capsular support and dislocated IOL. In
three eyes a dislocated standard three-piece posterior cham-
ber IOL (PCIOL) was rescued and intrascleral fixated;
patients with previous additional surgical procedures were
also included, such as primary pars plana vitrectomy (PPV),
retinal detachment (RD), or proliferative diabetic retinopathy
(PDR). The exclusion criteria were dense corneal leukoma or
decompensated preoperative IOP above 26 mmHg, sclero-
keratitis, and a postoperative follow-up duration of less than
three months. All surgeries were performed by the same
experienced surgeon (CT) at Oftalmico Hospital, ASL
Roma 1, Rome Italy. This study adhered to the tenets of the
Declaration of Helsinki. Ethics Committee approval was
obtained from ASL Roma 1 Hospital review board.
Informed consent was obtained from all patients or their
parents, and the possible complications of the procedure
were explained.

Standard ophthalmologic examination records, such as the
initial best-corrected visual acuity(BCVA), slit-lamp evalua-
tion (SL-D7, CSO Firenze, Italy), IOP, pre and postoperative

central corneal pachymetry (CCP) (Canon TX-20P), follow-
up duration, final visual acuity, postoperative IOL position
with anterior segment OCT Casia 3 (SS-1000 CASIA;
Tomey Corporation, Nagoya, Japan) and, in a smaller sub-
group of patients ultrasound biomicroscopy (UBM) (Quantel
Medical, Clermont-Ferrand, France) were also obtained.

Casia 3 was used to evaluate accurate positioning of
the IOL in a subgroup of nine patients by IOL tilt and
decentration. A straight line between the iris and corneal
angles was marked as the reference line. IOL tilt was
defined as the angle between the reference line and the
horizontal axis of the IOL. IOL decentration was defined
as the horizontal distance between the midpoint of the
reference line and IOL horizontal axis.'>'* UBM images
were used in a small subgroup of five patients mostly to
analyze proper intrascleral position of the IOL.

The Wilcoxon signed-rank test was used to determine
the significance of any association between preoperative
and postoperative BCVA or CCP. A P-value less than 0.05
was considered significant. Statistical analyses were per-
formed using SPSS for Mac software (version 25.0, IBM
Corporation, Armonk, NY, USA).

Surgical Technique

The present technique is an evolution and simplification of
the original technique described by Gabor and Pavlidis.'®
Under preoperative preparation and peribulbar anesthesia,
two minimal conjunctival peritomy were created at the
three o’clock and nine o’clock positions. A superior 3.0
mm corneal incision was created. An inferotemporal
valved 23G trocar was placed inferotemporally as
a cautionary measure in case PPV becomes necessary,
while regular three-port trocars were inserted in cases
with planned PPV. In three cases the previously implanted
and dislocated PCIOL was rescued and implanted with no
need to replace it with another one.

Two sclerotomy were performed on the three o’clock and
nine o’clock meridian with an angulated 21 G stiletto knife,
starting 1.5 mm posterior to the point corresponding to the iris
root on the sclera. The blade was advanced toward the limbus,
creating a tunneled sclerotomy approximately 1.5 mm long.
Care was taken to create a radial tunnel tangent to the scleral
surface from the entrance up to the projection of iris root on the
sclera. At this level, the stiletto knife was directed posteriorly
entering behind the iris root, in the ciliary sulcus of the poster-
ior chamber with the tip of the blade visible in the pupillary
aperture (Figure 1). A three-piece IOL was then inserted into
the anterior chamber by the injector, and both haptics were
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placed over the iris plane to prevent the IOL from falling into
the vitreous cavity, a second option was also the placement of
a loop over the iris plane and the second loop kept outside of
the anterior chamber. A disposable 23 G toothed forceps was
used through corneal paracentesis to grasp the distal haptic
2 mm from the tip, while a manually angulated loop retinal
scraper (finesse Flex Loop DSP Alcon Grieshaber AG) (Figure
2) was inserted through the nasal or temporal sclerotomy. The
adapted loop retinal scraper was used as a catcher pole, brought
with the loop open around the prolene tip, retracted and locked
to capture the extremity, as close as possible to the terminal

e s

Figure | The 21 G stiletto knife creates a tunneled sclerotomy. First: the scleral
site, corresponding to the iris root is located on the sclera (A), then the stiletto
slides 1.5 mm posteriorly to locate the entry site to begin the tunnel sclerotomy.
Double arrow indicates the full length of the scleral tunnel (B). The black line
indicates the corresponding scleral location of the iris root on the 9.00 meridian.
The stiletto is advanced tangent to the sclera up to the previously located iris root
where an abrupt inward change in direction allow the knife to enter the posterior
chamber in the ciliary sulcus (C).

A" 4

Figure 2 The “Catcher Pole”, a disposable loop retinal scraper (finesse Flex Loop
DSP Alcon Grieshaber AG) with a retractable wired loop used to catch, hold and
externalize the tip of the IOL haptic.

end. If care was taken to catch only the tip of the prolene loop,
extraction and externalization of the haptic through the scler-
otomy occurred with no effort and without any damage to the
haptic (Figure 3). Before extraction, the surgeon releases the
strength around the captured haptic that opens slightly the wire
loop to allow a fine sliding toward the very end of the haptic
ensuring with this maneuver no or minimal protrusion of the
haptic tip on one side of the wire loop. Cauterization of the
externalized tip created a slight enlargement to prevent any
retro-displacement or dislocation of the IOL. At the end of
surgery the conjunctiva was closed over the externalized pro-
lene tip. According to our experience, satisfactory IOL fixation
is obtained mainly by the tight tunnel created with sclerotomy
which bends both haptics posteriorly. Topical steroids were
used in all patients postoperatively. The duration of surgery
was recorded by video.

Results

Baseline and postoperative characteristics are shown in
Table 1. The haptics were well fixed and the IOL was
centrally positioned in all 21 eyes of 19 patients (nine
males, 10 females; mean age, 53.6£19.14 years old,;
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Figure 3 The “Catcher Pole” a bent disposable 23 G Flex loop retinal scraper is inserted into the scleral tunnel and brought in the posterior chamber (A). The tip of the
haptic is introduced in the open loop of the catcher (B), the first catch is too distant from the tip (C), moved to the outermost end of the haptic closed around it and

retrieved through the tunnel with no effort or damage to the haptic (D).

range: 41-86 years). The mean follow-up period was 10.32
+2.67 months (range: 6—14 months). There were four apha-
kia, 10 dislocated PC IOLs, and seven subluxated crystal-
line lenses.

All patients had associated ocular conditions, seven
patients complicated ocular trauma (eight eyes), primary RD
(two eyes) IOL dislocation (11 eyes). Some patients had
complications before surgery (eg, iridodialysis, traumatic
glaucoma). The decimal BCVA was measured and converted
to logarithm of the minimum angle of resolution (logMAR)
units for statistical analyses. The Wilcoxon signed-rank test
was used to determine the significance of any association
between the preoperative and postoperative BCVA and CCP
P<0.05 was considered significant. The mean preoperative
BCVA was 0.61 logMAR units £0.05 SD, and the mean

postoperative BCVA improved significantly to 0.18 logMAR
units at three months £0.05 SD (P=0.002). The mean preo-
perative CCP was 610 p +17 SD and the mean postoperative
CCP increased slightly 623 pu £16 SD which was not signifi-
cant (P=0.73). In the subgroup that underwent IOL tilt evalua-
tion mean IOL tilt was 3.19+2.01. The postoperative
complications included iris capture of the IOL in one eye
(4.7%), transient ocular hypertension in two eyes (9.4%). No
other complications, namely cystoid macular edema, retinal
detachment, endophthalmitis, IOL dislocation, or vitreous
hemorrhage, were detected during the follow-up period.

Discussion
In the group of sutureless intrascleral IOL techniques,
handling of the haptics represent a major problem due to
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Table | Baseline Characteristics and Postoperative Data

Characteristics Value
Number of eyes (patients) 21 (19)
Age, years (mean *SD) 53.6x19.14
Sex (male/female) 09-ott
Diagnosis

Aphakia 4
Dislocated PC IOL 10
Subluxated lens 7

Follow-up months (mean *SD) 10.32 + 2.67 months

Baseline logMAR BCVA (mean #SD) 0.61 £0.05
LogMAR BCVA at three months (mean +SD) 0.18 £0.05
Baseline CCP (mean +SD) 610 u £17 SD
Post operative CCP at three months (mean +SD) 623 u £16 SD
IOL tilt, degrees (mean *SD) 4.31£2.01°

Abbreviations: BCVA, best-corrected visual acuity; IOL, intraocular lens; logMAR,
logarithm of the minimum angle of resolution; PC, posterior chamber; CCP, central
corneal pachimetry.

the structural properties of the haptic material, prolene or
polymethylmethacrylate (PMMA) that can easily be bro-
ken with the forceps or markedly damaged when extracted
from the posterior chamber through the sclera, in particu-
lar for PMMA. Therefore, improvement in all the pro-
posed surgical procedures mainly address the issue of
haptic externalization and scleral fixation. Intrascleral
IOL fixation techniques could also be classified into
those with and without a scleral flap. Agarwal et al and
Gabor et al achieved sutureless scleral IOL fixation using
fibrin glue to close the scleral flaps.>'>'® Techniques with-
out a scleral flap are simpler and do not require sutures or
fibrin glue. However, there is a potential risk of haptic
extrusion. Unstable intrascleral fixation may cause 10OL
decentration or dislocation, which may impact refraction
and visual function.'”'® TOL haptic fixation is easily
accomplished using techniques with a scleral flap, but the
surgical procedure is relatively complex.'>'%°

Yamane et al developed a double-needle technique and
flanged IOL fixation technique to provide firm haptic
fixation without using suture or glue.'>?! We have per-
formed sutureless scleral fixation IOL for the past four
years, preferred over sutured techniques abandoned for
the known set of complications and also because of more
time-consuming surgical procedures with higher post-
operative astigmatism.®'°

In the last year we have changed our sutureless technique
eliminating from our procedure the scleral flap preparation that
sometimes results in wound leakage and postoperative

hypotony®” in favor of the tunneled radial sclerotomy. More
recently, we introduced the “Catcher Pole” instrument to ease
the extrusion of the second haptic. The 21 G tunneled radial
sclerotomy, tangent to the scleral surface, is easily and rapidly
performed and is completely self-sealing. The IOL haptics are
pressed between the tight anterior and posterior tunnel walls
and an excellent IOL blockage is achieved. The haptics are
normally designed with the prolene loop on the same plane of
the optic disc or even 10° angulated anteriorly, therefore the
posterior angulation of the tunnel of the radial sclerotomy
forces the haptics to bend posteriorly for the entire length of
the tunnel. The scleral tunnel retains the haptic tendency to
remain planar with optic disc or even more to move 10°
anteriorly, such opposite forces contribute to fully stabilize
the fixated IOL (Figure 4). UBM and anterior segment OCT
demonstrated a securely fixated IOL and well-centered optic
(Figures 5 and 6). Externalization of IOL haptics is one of the
surgically challenging steps in intrascleral-fixated IOL
procedures.”® We used this technique for three years before
switching to the actual “Catcher Pole”, the intraocular forceps
technique,'® although deformation and rupture of the IOL

Figure 4 Schematic drawing of the sutureless intrascleral fixation “Catcher Pole”
technique. (A) The haptics are normally designed with the prolene loop on the
same plane of the optic disc or even 10° angulated anteriorly, if externalized
through a simple sclerotomy they remain in the same plane of the optic disc off
the scleral surface therefore free to slide back unless a stop is created. (B) With
creation of a scleral tunnel tangent to the scleral surface, the haptics are forced to
bend posteriorly for the whole length of the tunnel. The scleral tunnel costrains the
haptic tendency to remain planar with optic disc or even more to move [0°
anteriorly, such opposite forces contribute to fully stabilize the fixated IOL.
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Figure 5 Clinical records of a representative patient at six months after surgery (case three) UBM images. The arrows indicate the haptic course in the posterior chamber
and in the scleral tunnel. Note in particularly in (A) the prolene loop of the IOL in the posterior chamber, (B) the haptic entering the ciliary sulcus, (C) haptic in the ciliary

sulcus, (D) the end of the prolene loop in the scleral tunnel.

haptics with the forceps was not a rare occurrence during
extrusion through the sclerotomy under the scleral flap. In
the double-needle technique, reported by Yamane et al, it is
also difficult to grasp the second haptic and insert it into
a scleral tunnel after the first haptic is externalized.'**' The
most difficult step is threading the trailing haptic with the
needle for fixation. If using an IOL with weak haptics, this
step can result in haptic kink or breakage, which renders the
haptics useless for this technique and necessitating explanta-
tion of the IOL. More recent techniques have been reported to
overcome these difficulties.” "**** The major advantage of
the “Catcher Pole” technique depends on the adaptation of
a disposable 23 or 25 G cannula with a retractile wired loop
normally used as retinal scraper, inserted into the temporal and
nasal scleral tunnel to externalize the haptic tip with minimal
or no damage. Due to the adaptation of an instrument designed
for different purposes, the complete retraction of the loop and
the metallic structure of the wire may damage the haptic and
even cut it if excessive strength is applied on the push button in
retraction. A completely redesigned instrument with
a different wire material and predefined stop to prevent full
retraction of the wire should become available. To avoid

cutting or damage to the IOL haptics, the minimum wire

loop diameter should equal the diameter of the haptics of the
three-piece IOL, which usually is 0.14 to 0.17 mm. The BCVA
in eyes with opacification of cataract or proliferated lens tissue
in the center of the pupil improved after surgery by removal of
the opacification, while the BCVA in eyes with aphakia and in
eyes with subluxated lenses or IOLs did not change after
secondary IOL surgery, however, the mean BCVA signifi-
cantly improved after surgery at three months in our series
(P=0.002). The mean IOL tilt of an IOL of a sutureless
intrascleral fixation technique was 4.31+£2.01° considered
clinically not significant although higher than reported figures
in similar techniques and larger compared with the IOL tilt
after in the bag fixation. No postoperative corneal edema was
detected and moderate increase in postoperative CCP, 610 p
+17 SD vs 623 p +16 SD was not statistically significant.
There are limitations to our study, including a small sample
size, short follow-up period, and no control group. Although
cases with only six months follow-up were included, the
follow-up periods were >12 months in 15 cases. In these 15
cases, there were no cases of IOL decentration, severe com-
plications, or significant changes of the BCVA during the
longer follow-up period. Therefore, compared with other tech-

niques, our approach seems to solve the problems in grasping
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Figure 6 Clinical records of a representative patient at six months after surgery (case eight) Anterior segment OCT images. Comparison in the same patient between the
sutureless intrascleral fixated |OL “Catcher Pole” technique left eye (A) and the natural crystalline lens right eye (B), note the same tilting, decentration and the correct IOL

centration and positioning.

and externalizing the haptic and simplify the scleral tunnel
construction. The risk of multiple anterior segment manipula-
tions, therefore, seems minimized. The “Catcher Pole” tech-
nique appears to be a simple and reliable surgical technique
with a short learning curve, suitable for beginners and sur-
geons with limited experience.
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