Posterior Iris Fixation of the Iris-Claw Intraocular Lens
Implantation through a Scleral Tunnel Incision
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® PURPOSE: To evaluate the technique, efficacy, and
safety of posterior iris fixation of iris-claw intraocular
lens (IOLs) implantation through a scleral tunnel inci-
sion for aphakia correction.

® DESIGN: Noncomparative, interventional case series.
® METHODS: A secondary posterior iris fixation of the
Artisan iris-claw IOL (Ophthec BV, Groningen, The
Netherlands) was implanted for aphakia correction in
the authors’ clinical practice. Uncorrected visual acuity,
best spectacle-corrected visual acuity (BSCV A), astigma-
tism, manifest refraction, lens position, pigment disper-
sion, and intraocular pressure (IOP) were evaluated in
32 consecutive eyes of 32 patients.

® RESULTS: BSCVA was 20/40 or better in 28 eyes
(87.50%) during the mean follow-up time (nine months).
Mean postoperative spherical equivalent was —0.70 diopt-
ers (D; standard deviation [SD], 0.47 D) at six months after
surgery. Mean prediction error was —0.13 D (SD, 0.28 D),
and mean absolute prediction error was 0.26 D (SD, 0.15
D). Preoperative mean astigmatism was —1.08 D (SD, 0.55
D; range, 0.0 to —2.0 D). At six months after surgery,
mean astigmatism was —2.1 D (SD, 0.81 D; range, —0.75
to —3.75 D). There was no significant postoperative IOP
increase. Lens position, evaluated by Oculus Pentacam
(Pentacam 70700: Oculus, Wetzlar, Germany) and ultra-
sound biomicroscopy [UBM] (Ophthalmic Technologies
Inc, Toronto, Ontario, Canada), was parallel to the iris
plane.

® CONCLUSIONS: Posterior iris fixation of the iris-claw
IOL implantation through a scleral tunnel incision is a safe
procedure and an effective option for aphakic eyes with-
out capsule support. (Am ] Ophthalmol 2007;144:
586-591. © 2007 by Elsevier Inc. All rights reserved.)

out adequate capsular support usually presents a diffi-

cult management problem. Debate persists between
selections of an angle-supported anterior chamber intraocular
lens (IOLs) or a sutured posterior chamber IOL.1- There is
no consensus on the indications, relative safety, or efficacy of
these alternatives.
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T HE SURGICAL CORRECTION OF APHAKIC EYES WITH-

586 © 2007 BY ELSEVIER INC. ALL RIGHTS RESERVED.

Scleral-fixated IOLs have disadvantages, including that
the suturing technique is difficult, surgical time is long, and
intraocular manipulation is excessive, even with the use of
newer techniques. However, the surgical procedure of a
recently developed angle-supported anterior chamber IOL is
safe and fast, and the IOL is easy to implant in the anterior
chamber; vitreous manipulations usually are not required.
However, angle-supported anterior chamber IOLs also are
associated with complications, some of which are direct
consequences of the presence of haptics in the iridocorneal
angle.*

In 1986, the first iris-claw IOL was implanted in a phakic
eye by Worst and Fechner. Some studies already have
indicated favorable visual outcomes and a low incidence of
intraoperative and postoperative complications with the cur-
rent model.>7 The Artisan Aphakia IOL (Ophthec BV,
Groningen, The Netherlands), one of the latest versions of
the iris-fixated IOL, is a single-piece polymethyl methacrylate
(PMMA) which has the longest record of safety as an IOL
material. The PMMA IOL haptics attach to the iris with clips
on both sides of the optic. The haptics have fine fissures to
capture, through enclavation, a fold of midperipheral iris
stroma, where the iris is virtually immobile, less vascularized,
and less reactive.® This makes the iris-claw IOL independent
of anterior segment size.

However, a 5.4-mm posterior corneal incision is needed
for the Artisan Aphakia implantation procedure because of
the PMMA material. The scleral tunnel incision for cataract
surgery was designed to reduce astigmatism and to create a
more secure wound.® The implantation of the iris-claw IOL
behind the iris better preserves the anatomy of the anterior
segment with respect to the iridocorneal angle. In this study,
we evaluated the technique, visual results, and Pentacam
(Pentacam 70700: Oculus, Wetzlar, Germany) and ultra-
sound biomicroscopy [UBM] (Ophthalmic Technologies Inc,
Toronto, Ontario, Canada) evaluations of secondary poste-
rior fixation of Artisan Aphakia iris-claw IOL implantation
through a scleral tunnel incision for aphakia correction and
management of potential complications.

METHODS

THIS STUDY CONCERNED 32 EYES OF 32 PATIENTS WITH
ages ranging from 45 to 80 years (20 men, 12 women) who

underwent iris-claw IOL implantation by the same surgeon
(M.B.) between October 21, 2005 and August 14, 2006 at
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Uludag University, Bursa, Turkey. All patients were fully
informed of the details and possible risks of the procedure,
and informed consent was obtained from each patient
before his or her inclusion in the study.

Inclusion criteria were as follows: complicated cataract
surgery with extensive capsule rupture with or without vitre-
ous loss. Exclusion criteria for iris-claw IOL implantation
were iris defect, fixed dilated pupil, glaucoma, recurrent
uveitis history, and proliferative diabetic retinopathy.

Preoperative and postoperative evaluations included
subjective refraction, uncorrected visual acuity (UCVA),
best spectacle-corrected visual acuity (BSCVA), keratom-
etry, IOLMaster (Zeiss Humphrey, Zeiss Meditec, Jena,
Germany) evaluation, anterior segment evaluation by the
Oculus Pentacam, IOL position seen by the UBM, slit-
lamp examination, Goldmann applanation tonometry, in-
direct fundus examination, and gonioscopy. Postoperative
examinations were performed at first day, the first week,
and one, two, six, and nine months after surgery.

The Artisan Aphakia iris-claw lens is a PMMA IOL
with an 8.5-mm length, a 1.04-mm maximum height, and
a 5.0-mm clear optical zone. It is available in convex plano
and biconvex design. The optic power was calculated by
using the SRK/T formula. The manufacturer’s recommen-
dation is 115.0. We assumed a surgeon’s factor A constant
of 116.5. IOL calculations were performed for all patients
before surgery. Thirty-two consecutive postoperative re-
fractions in spherical equivalents (SE) at one month and at
six months were compared with the computerized target
noted at the time of surgery. Target refraction was defined
as the calculated refraction on the printout for a given
power of implant. Thirty-two consecutive postoperative
SE measurements at six months and preoperative target SE
measurements were compared with the Wilcoxon signed-
rank test. IOL power was altered in an attempt to obtain 1
diopter (D) of residual myopia in older patients; our choice
was to favor a slight residual myopia. In general, the
refraction aim was between emmetropia and —1.0 D, but
varied according to individual circumstances.

® SURGICAL TECHNIQUE: Ocular anesthesia was gen-
eral, retrobulbar, or peribulbar, depending on patient needs
and surgeon preference. Eyes were prepared by cleaning
the area with povidone—iodine (Betadine), isolating the
lashes, and inserting a lid speculum. The surgical tech-
nique was as follows under retrobulbar anesthesia (4 ml
proportional combination of mepivacaine 2% and bupiv-
acaine 0.75%): the operative eye was prepared properly
and draped in a sterile manner. The first plane of a 4-mm
long and 5-mm width scleral tunnel incision is at 12
o’clock, and two vertical paracentral paracentesis (at the
10- and 2-0’clock positions) were performed. Bi-manual
anterior vitrectomy was performed before iris-claw IOL
insertion with a vitrectomy system (Dorc Associate
System, Zuidland, The Netherlands). After an intra-
cameral injection of acetylcholine 1% through the
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paracentesis, cohesive viscoelastic material (sodium hyal-
uronate 1%) was placed behind the pupillary plane to
tamponade the vitreous. Then the second plane of the
scleral tunnel incision was performed. The iris-claw IOL
was inserted through the scleral tunnel upside-down, in a
reversed position (rounded side down). The iris-claw IOL
was rotated with a hook into a horizontal position from 3
to 9 o’clock and centered over the pupil. A lens fixation
forceps was introduced through the scleral incision. With
the aid of lens fixation forceps, the iris-claw IOL was
slipped through the pupil area, maintained horizontally
with the forceps, then recentered over the pupil behind
the iris plane with the haptics positioned again at 3 o’clock
and 9 o'clock. The correct orientation of the iris-claw [OL
should be checked before iris entrapment by haptics. At
the same time, through the paracentesis, a modified blunt
enclavation needle was introduced and the iris was en-
trapped by applying gentle pressure over it through the
slotted center of the lens haptic. Too much pressure on the
pupillary margin should be avoided by not engaging too
much tissue in the claw mechanism, and the claw should
not be placed too close to the iris root to prevent
interference with iris movement. Displacement, ovaliza-
tion, and pupil deformation should be prevented by me-
ticulously positioning the iris claw with an adequate
amount of iris tissue to guarantee pupil movement. The
maneuver then was repeated on the other side, achieving
perfect iris-claw IOL centration under the pupil. All
manipulations were performed under viscoelastic protec-
tion. Peripheral slit iridectomy was not performed at all.
Finally, all the viscoelastic material was removed carefully
through an automated irrigation and aspiration system,
and the conjunctiva was closed by cautery. Gentamicin 20
mg and dexamethasone 3 mg were injected subconjuncti-
vally. Ofloxacin and aggressive dexamethasone drops were
prescribed after surgery, tapered, and then discontinued
within four to eight weeks. Patients were examined on
postoperative days, after which follow-up was based on the
individual patient’s condition. Many aphakic eyes lack
good pupil function, and pre-existing pathologic mydriasis
is probably best managed with pupilloplasty immediately
before iris-claw IOL insertion to ensure enclavation (see
Supplemental Videos available at AJO.com).

RESULTS

PREOPERATIVE BSCVA WAS 20/40 OR BETTER IN SEVEN EYES
(21.87%). At the first postoperative month, BSCVA was
20/40 or better in 15 eyes (46.87%), and at the second
postoperative month, BSCVA was 20/40 or better in 26
eyes (81.25%). BSCVA was 20/40 or better in 28 eyes
(87.50%) at the ninth postoperative month. Postoperative
UCVA was equal to or better than preoperative BSCVA
in 100% of eyes (32 eyes of 32 patients) at nine months of
follow-up. All eyes in our series were noted to have a
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FIGURE 1. Photograph demonstrating an aspect of the ante-
rior segment after posterior iris fixation of the iris-claw intraoc-
ular lens (IOLs). An oval shape to the pupil typically is not
noted in the physiologic pupil size unless too much iris tissue
was enclavated. Neither iridotomy nor iridectomy were not
performed.

FIGURE 2. Slit-lamp photograph demonstrating posterior iris
fixation of the iris-claw intraocular lens (IOLs) after pupillary
dilatation.

well-centered IOL at the time of original placement and
during the initial postoperative examinations. Postopera-
tive diagnostic pupil dilation was unaffected (Figures 1 and 2).
Nevertheless, persistent pupil ovalization from iris entrap-
ment by haptics was seen in four eyes (12.5%) at the
one-month follow-up examination. The goal of refraction
was emmetropia or slight residual myopia. Mean preoper-
ative SE refraction was 10.50 D (range, 8 to 14 D) in the
32 eyes; before surgery, our goal was a mean SE of —0.56
D (SD, 0.3 D; range, —0.12 to —1.12 D). The mean
postoperative SE was —0.74 D (SD, 0.4 D) at the first
month after surgery, and it was —0.70 D (SD, 0.47 D) at
six months after surgery. The mean prediction error was
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FIGURE 3. Scheimpflug slit-images demonstrating an aphakic
posterior iris fixation of the iris-claw intraocular lens (IOLs).

FIGURE 4. Postoperative longitudinal transverse ultrasound
biomicroscopy (UBM) echogram demonstrating posterior iris
fixation of the iris-claw intraocular lens (IOL) implanted under
the iris. The IOL appears to be hyperechogenous with marked
backscatter effect and the anterior chamber is deep.

—0.13 (SD, 0.28), and the mean absolute prediction error
was 0.26 (SD, 0.15) at six months after surgery. According
to the results of the Wilcoxon signed-rank test, there was
no statistically significant difference between preoperative
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target SE and six-month postoperative SE (P > .05). Preop-
erative mean astigmatism was —1.08 D (SD, 0.55 D; range,
0.0 to —2.0 D). At the first postoperative month, mean
astigmatism was —2.18 D (SD, 0.78 D; range, —1.0 to —3.50
D). At the sixth postoperative month, mean astigmatism was
—2.1 D (SD, 0.81 Dj; range, —0.75 to —3.75 D).

The lens position, anterior chamber depth, volume, and
corneal topography were evaluated using the Pentacam
(Figure 3). The lens position was analyzed using the UBM
(Figure 4). The lens position was seen parallel to the iris
plane with the Pentacam and UBM. Mean anterior cham-
ber depth was 3.1 mm (range, 2.6 to 3.8 mm) before
surgery and 3.2 mm (range, 2.7 to 3.9 mm) six months after
the surgery; mean volume of the anterior chamber was 187
mm’ (range, 155 to 220 mm?) before surgery and 190 mm’
(range, 160 to 225 mm’) six months after surgery. During
surgery, positive vitreous pressure and vitreous prolapse
were observed in seven eyes (21.87%). Anterior vitrec-
tomy was carried out successfully in these cases. Six
(18.75%) of the eyes were found to have mild elevation of
intraocular pressure at the postoperative first week that did
not need treatment. Despite the lack of a slit-lamp—based
quantitative image analysis, we did not observe a clinically
significant higher incidence of pigment or nonpigment
deposits on gonioscopic examination during the first
month after IOL implantation. We observed no intraop-
erative or postoperative complications.

DISCUSSION

FOR DECADES, ANTERIOR!®1t AND SCLERAL-FIXATED POSTE-
rior'2:13 chamber IOLs have been the most popular type of
lenses used in secondary IOL implantation in the absence
of capsule support. In this series, we studied the posterior
iris fixation of Artisan Aphakia iris-claw IOLs that have
been used as a secondary IOL in aphakic patients. This
surgical technique was designed to respect anterior segment
anatomic features as closely as possible; the ideal position for
the IOL after extracapsular cataract extraction is behind the
iris plane. We confirmed that the anterior segment anatomic
characteristics—normal anterior chamber depth and wide
iridocorneal angle—were preserved with our technique.
The original reasons for working with this IOL were its
location of placement in the eye, far from the corneal
endothelium and avoiding the angle, and its larger optical
zone. An important optical advantage is that, because of its
fixation characteristics, centering the lens over the pupil is
dependent on the surgeon’s ability, rather than on the
angle situation. The current generation of refractive,
iris-fixated IOLs leave enough space between themselves
and the endothelium to avoid harming the endothelium in
phakic and aphakic eyes.!* Some authors have expressed
concern about the potential for this iris-claw IOL to
damage the iris or the corneal endothelium.!>¢ The
posterior position of the lens theoretically is safer because
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of its distance from the corneal endothelium. We have not
observed any corneal decompensation in our patients. We
believe that using a sufficient amount of viscoelastic
material during intraocular manipulation allows for sepa-
ration of the tissue, protecting the endothelium.

Potential causes of the postoperative inflammation include
acute iritis resulting from excessive intraoperative manipula-
tion and chronic iritis resulting from excessive tension of the
iris from the claw mechanism. We have not seen any case of
acute or chronic iritis. However, the nine-month follow-up
was too short to draw a conclusion about chronicity.

The anterior iris fixation of iris-claw IOLs cannot affect
the pigment dispersion in the anterior chamber as long as the
lens is fixed appropriately, because the amount of melanin
granules in the anterior stroma of the iris is less than that in
the iris pigment epithelium.!” Although some degree of
immediate iris pigment epithelial loss occurs during surgery
with iris fixation of a posterior chamber IOL, progressive
pigment dispersion glaucoma has not been identified as a
common late complication with this form of fixation in two
large series.!®1° An IOL fixated firmly to the posterior iris
surface may not create as much recurrent sweeping pigment
epithelial trauma as an undersized IOL floating loosely in the
sulcus.2® The Artisan Aphakia iris-claw IOL has a substan-
tially different lens design?! than previous generations of
iris-fixated IOLs, which also were associated with complica-
tions. These lenses are anchored to the midperiphery of the
iris. They have a vaulted design. This provides optimal
clearance between iris and IOL. Except at the fixation points
under the iris, they are slightly raised below the iris plane,
which prevents them from interfering with the normal
physiologic features of the iris, especially the posterior pig-
ment epithelium, which has potential to trigger pigmentary
dispersion. We did not expect to see secondary pupillary
blocked glaucoma. Therefore, we did not have a preference
for peripheral iridectomy. Pigmentary dispersion glaucoma
has not been detected in this small group of eyes with limited
follow-up. However, we expect pigment erosion secondary to
posterior iris fixation of iris-claw IOL indentation to develop
in some eyes. Future pigment erosion seems probable with the
posterior iris fixation of the iris-claw IOL, but no conclusions
can be drawn about the potential long-term consequences.

The main disadvantage of iris-claw IOL implantation has
been wound size.22 A posterior corneal incision of at least 5.4
mm is needed for the procedure because of the single-piece
PMMA material. Thus, postoperative astigmatism may be
induced by this technique. For this reason, we preferred a
scleral tunnel incision with a surgical procedure that normally
does not require sutures. This, in turn, reduces the induced
astigmatism. This technique has some advantages, including
sutureless, self-sealing, and minimal surgically induced astig-
matism. In our patients, we did not observe any complication
related to the scleral tunnel incision. We believe that im-
planting the iris-claw IOL through a scleral tunnel promotes
faster visual recovery and better visual outcomes that result
from a lower postoperative induced-astigmatism and an in-
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creased refractive accuracy. Moreover, in our experience,
scleral tunnels are easier to enlarge than corneal tunnels. A
scleral tunnel incision creates a strong wound that causes
little induced corneal topographic change. In addition, the
incision is self-sealing, even when its width is extended to 6.0
mm. However, using a crescent or disk knife to make a long
tunnel is intricate and difficult for inexperienced surgeons.
Mishaps such as early perforation can occur; thus, it is a
procedure that requires suturing for sealing. In addition, the
long tunnel limits manipulation during iris-claw IOL enclava-
tion, one factor that complicates surgery.

If enclavation fails, dislocation of the iris claw IOL into
the vitreous cavity results. Such a complication may result
from weakly holding the IOL with forceps. In addition,
inadequate tissue grasping also may cause the iris-claw haptics
to become detached, especially in long-term care. We have
not observed such complication. Theoretically, dislocation of
the iris claw IOLs, which are posteriorly fixated, into the
vitreous cavity does not seem possible. In a complete dislo-
cation, both haptics of the iris-claw IOL are detached from
their attachment point coincidentally or concomitantly. Be-
cause the visual quality deteriorates rapidly, posterior disloca-
tion of the iris-claw IOL during posterior placement of the
implant, although a remote possibility, can be recognized at
an early stage and controlled or treated before it results in
serious problems. Whereas for an anterior placement, there is
a risk of not recognizing at an early stage dislocation of the
iris-claw IOL, even with a similar one-sided spontaneous
iris-claw haptic detachment.

After cataract surgery, corneal endothelial cell density
decreases.2324 Ravalico and associates reported that endo-
thelial remodeling had already taken place and that endothe-
lial cell loss was caused primarily by mechanical trauma to the
endothelium at the time of surgery.?> During anterior cham-
ber lens implantation in phakic eyes, the highest surgical risk

for the endothelium is contact between the endothelium and
the IOL or surgical instruments. This is also true in aphakic
eyes, although from our point of view, factors such as anterior
chamber collapse resulting from aphakic low scleral rigidity
and the turbulence during the anterior vitrectomy maneuvers
are more important. Compared with clear corneal incisions,
scleral tunnel incisions were associated with lower postoper-
ative endothelial damage, particularly at the 12-0’clock posi-
tion. This is probably because the scleral tunnel incision is
placed more posteriorly and therefore induces less direct and
indirect endothelial trauma in patients with double surgical
trauma, and thus a preference for scleral tunnel incisions
seems logical.

Additionally, the implantation of the iris-claw IOL be-
hind the iris better preserves the anatomic features of the
anterior segment with respect to the iridocorneal angle. We
must first demonstrate the safety and feasibility of this
implantation style for aphakic posterior implantation. This
series has shown the relative safety of posterior iris fixation of
the iris-claw IOL implantation through a scleral tunnel
incision in patients without adequate capsular support.

Until now, a simple method of combining posterior iris
fixation of iris-claw IOL insertion through scleral tunnel
technique, to our knowledge, has not been reported. More
data are required to evaluate the mid-term and long-term
safety of this lens style through a scleral tunnel for secondary
implantation. Nevertheless, the simplicity of the procedure
compared with transscleral sutured techniques, the reversible-
adjustable fixation, reduced induced astigmatism, and the
relatively low rate of associated complications compared with
angle-supported anterior chamber lenses and scleral-fixated
posterior chamber lenses make the iris-claw IOLs an attrac-
tive alternative. Further studies with a larger series and longer
follow-up are needed to determine the safest technique and to
confirm these conclusions.
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