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Purpose: To evaluate the technique, safety, and efficacy of the retropupillary implantation of
iris-claw intraocular lenses in a long-term follow-up study.

Patients and methods: This retrospective study included 31 eyes of 31 patients who under-
went an Artisan aphakic intraocular lens implantation between January 2006 and February 2011
at the University Hospital Essen, Essen, Germany and at the Zentrum fiir Augenheilkunde PD
Dr Laube, Diisseldorf, Germany. Preoperative data collected included demographics, etiology
of aphakia, previous surgeries, preoperative eye pathology, intraocular pressure, clinical signs
of endothelial cell loss, and best corrected visual acuity. Operative data and postoperative out-
comes included the best corrected visual acuity, lens position, intraocular pressure, pigment
dispersion, clinical signs of endothelial cell loss, development of macular edema, and other
complications.

Results: Thirty-one patients were included. The mean follow-up was 25.2 months (range:
4-48 months). The mean best corrected visual acuity postoperatively was 0.64 logarithm of
the minimum angle of resolution (logMAR) and varied from 0 logMAR to 3 logMAR. Some
patients had a low visual acuity preoperatively because of preoperative eye pathologies. In
22 patients the visual acuity improved, in two patients the visual acuity remained unchanged,
and seven patients showed a decreased visual acuity. Complications were peaked pupils (n=10)
and retinal detachment in one case. Four patients showed an iris atrophy and high intraocular
pressure was observed only in one patient. Subluxation of the intraocular lens, endothelial cell
loss, and macular edema were not observed.

Conclusion: The presented long-term results demonstrate that retropupillary iris-claw lens
implantation is a safe and effective method for the correction of aphakia in patients without
capsule support. This surgical procedure has the advantages of a posterior chamber implantation
with a low intraoperative and postoperative risk profile.
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Introduction

The implantation of an intracapsular intraocular lens (IOL) remains the best result fol-
lowing cataract surgery. However, after complicated cataract surgery, traumatic lens
luxation, luxation of the IOL after previous cataract extraction, or severe zonulolysis,
there may be insufficient remaining capsular support for either intracapsular or posterior
chamber sulcus placement of the IOL. In such cases, different techniques are required
for IOL fixation. These techniques include sutured scleral fixation, angle-supported
anterior chamber fixation, and iris fixation, either implanted into the anterior chamber
or behind the iris plane.
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So far there is no consensus on the indications, safety, or
efficacy of these alternative techniques. The surgical proce-
dure of an angle-supported anterior chamber IOL is safe and
fast. However, the use of these lenses may cause endothelial
cell loss, bullous keratopathy, and secondary glaucoma.'

The advantage of scleral-fixated IOLs is that they respect
the anatomy of the eye. However, the scleral-sutured IOLs
have the disadvantage of a difficult and long operation pro-
cedure with severe intraocular manipulation. The complica-
tions caused by transscleral-sutured IOLs include chronic
inflammation, retinal detachment, vitreous incarceration,
IOL decentration, iris-IOL contact, and pigment dispersion.>
Furthermore, the transscleral sutures can lead to conjunctival
erosions, scleromalacia, and endophthalmitis.?

In 1972 Worst et al presented the first iris-claw lens
(abiconvex polymethyl methacrylate [PMMA]IOL).* This lens
was fixated to the midperipheral iris, where the iris is less vascu-
larized and less reactive.’ One of the latest versions of iris-claw
lenses designed for aphakic eye is the Artisan Aphakia Model
205 (convex/concave) (Ophtec BV, Groningen, the Netherlands).
Several studies exist that showed favorable visual outcome and
low intraoperative and postoperative complications.®’

However, there remains the risk of endothelial cell loss
with bullous keratopathy, if the Artisan IOL is implanted into
the anterior chamber.? In this retrospective study, we evalu-
ated the technique, safety and efficacy of the retropupillary
implantation of iris-claw intraocular lenses in a long-term
follow-up.

Patients and methods

This retrospective study included 31 eyes of 31 patients
who underwent an Artisan aphakic IOL implantation
between January 2006 and February 2011 at the University
Hospital Essen, Essen, Germany and at the Zentrum fiir
Augenheilkunde PD Dr Laube, Diisseldorf, Germany.

The preoperative data collection included demographics,
etiology of aphakia, previous surgeries, and preoperative
eye pathology. Preoperative and postoperative evaluations
comprised objective and subjective refraction, best corrected
visual acuity (BCVA), slit lamp examination, gonioscopy,
Goldmann applanation tonometry, indirect fundus exami-
nation, and IOL Master (Carl Zeiss Meditec AG, Jena,
Germany). Optical coherence tomography (OCT) was per-
formed to exclude macular edema.

The Artisan lens aphakia model 205 is a monofocal one-
piece convex-concave PMMA IOL with an 8.5 mm length,
a 1.04 mm maximum height, and a 5.0 mm optical zone. The
haptics attach to the iris with clips on both sides of the optic

part of the lens. The haptics have fine fissures in which the
iris gets enclavated. The available optical power of the Artisan
aphakia model 205 ranged from +2.0 diopters (D) to +30.0 D.
The manufacturer’s recommended A-constant was 115 for
anterior camber implantation. We used an A-constant of
116.8 and the Sanders-Retzlaff-Kraff II formula to calculate
the IOL power for retropupillary implantation.

All operations were performed by the same two sur-
geons under general anesthesia. In case of IOL luxation the
operation was combined with pars plana vitrectomy and IOL
explantation. The Artisan implantation was performed using a
standardized technique that, in summary, comprised: creation
of two small corneal paracenteses at 3 and 9 o’clock, prepara-
tion of a 5.5 mm corneo-scleral tunnel at 12 o’clock; injec-
tion of intracameral acetylcholine 1%, followed by cohesive
viscoelasticum into the anterior chamber; inserting the IOL
through the corneo-scleral tunnel upside down, in a reversed
position (convex side down); after inserting the IOL into the
anterior chamber, rotating the lens such that the haptics were
orientated into 3 and 9 o’clock position; holding the lens with
a fixation forceps through the corneo-scleral tunnel and slip-
ping it through the pupil area; recentering the IOL behind the
iris plane; lifting the IOL against the iris plane in the way the
haptics become apparent through the iris stroma; enclavation
of the midperipheral iris between the claw haptics with a small
spatula by applying gentle pressure; suturing the corneo-scleral
wound with 10-0 nylon suture and washing the viscoelasticum
out of the anterior chamber; and injection of gentamicin 20 mg
and dexamethasone 2 mg subconjunctivally.

Results

In total, 31 eyes of 31 patients were analyzed. The age
of 20 male and eleven female patients ranged from 45 to
86 years, mean 72.66 years. The follow-up ranged from 4
to 48 months, mean 25.2 months. The number of surgeries
before secondary IOL implantation was 1.29+0.78.

Sixteen eyes had a late IOL luxation after cataract surgery
with intracapsular IOL implantation. All of these eyes showed
azonulolysis. Two eyes had a lens luxation after ocular trauma.
Twelve eyes were aphakic either after cataract extraction
because of congenital cataract or after complicated cataract
surgery with extensive capsular rupture and vitrectomy. One
eye developed a secondary glaucoma due to an anterior
chamber lens implantation. Therefore a lens explantation was
planned. The etiology of aphakia is detailed in Table 1.

Four patients had pre-existing pseudoexfoliation syn-
drome and five had a history of retinal detachment repair. All
pre-existing ocular pathologies are outlined in Table 2.

138 submit your manuscript

Dove

Clinical Ophthalmology 2014:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Aphakia correction with retropupillary fixated iris-claw lens

Table | Etiology of aphakia

Etiology of aphakia Number of
patients

Intraocular lens luxation 16

Ocular trauma 2

Aphakia after congenital cataract |
Complicated cataract surgery I
Secondary glaucoma after anterior chamber lens |

The mean preoperative BCVA was 0.8510.42 logarithm
of the minimum angle of resolution (logMAR). The mean
postoperative BCVA was 0.6410.62 logMAR. Of the 31 eyes,
22 achieved a final BCVA better than preoperative BCVA
(Figure 1). A total of two eyes achieved a final BCVA equal
to that measured preoperatively, and only seven ended up
with poorer BCVA. One of these patients had Korsakoff’s
syndrome and developed an unnoticed retinal detachment.

The goal refraction was emmetropia or a slight residual
myopia. In cases with high myopia the goal refraction was
adapted to the refraction of the fellow eye, generally —3.0 D.
Mean preoperative spherical equivalent (SE) refraction was
5.01£6.21 D. This refraction decreased to a mean SE of
—0.43£1.93 D.

During the surgery no complications were observed. All
of our patients had a well-centered IOL postoperatively and
during the follow-up. Postoperatively, the diagnostic pupil
dilation was unaffected. Nevertheless, peaked pupils were
seen in ten patients postoperatively. Four patients showed
iris atrophy and one case developed a retinal detachment.
An elevated intraocular pressure was observed in one case.
The probability of a postoperative cystoid macular edema
(CME) was examined by OCT. There was no CME observed
postoperatively. In no patients was pigment dispersion seen
or clinical signs of a corneal decompensation detected.

Discussion

The surgical correction of aphakic eyes without capsular
support is still challenging. There has to be a careful consid-
eration of the different treatment options, for example sec-
ondary lens implantation or correction with contact lenses or
glasses. In case of a secondary lens implantation, the method

Table 2 Pre-existing ocular pathologies

Pre-existing ocular pathologies Number of patients

Retinal detachment 5
Pseudoexfoliation glaucoma

Retinal vasculitis |
Diabetic retinopathy |
Cone rod dystrophy |
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Figure | Scatter plot of preoperative BCVA versus postoperative BCVA.
Abbreviations: BCVA, best corrected visual acuity; logMAR, logarithm of the
minimum angle of resolution.

which offers the lowest complication rate combined with the
best possible visual outcome should be chosen.

During the last two decades several studies have focused on
two secondary IOL implantation techniques: angle-supported
anterior chamber IOLs and scleral-sutured lenses.>® However,
there are disadvantages to both, and there is no consensus
regarding the indication for one of these techniques.

In general, the implantation of the lens into the posterior
chamber behind the iris plane seems to better respect the
anatomy of the eye. However, the sclera-sutured posterior
chamber lens implantation has some disadvantages. In addi-
tion to early complications, such as vitreous bleeding, choroi-
dal hemorrhage, and initial intraocular pressure fluctuation,
the main risks are retinal detachment and chronic macular
edema which might be caused by vitreous traction.!-1%-1?

In contrast to the implantation of a scleral fixated lens,
the implantation of an anterior chamber lens is a time saving
surgery and the operation technique is much easier. However,
anterior chamber lens implantation may result in severe
endothelial cell loss followed by corneal decompensation.'?
Other complications include uveitis, cystoid edema, distorted
pupil, and secondary glaucoma or pupillary block.'

The implantation of an iris-claw lens behind the iris
plane combines the advantages of a posterior chamber lens
and a short operation time as well as an easy operation
technique.

In our series, we implanted the Artisan lens (model 205)
retropupillary for surgical correction of aphakia. The refrac-
tive results of our patients were consistent with other groups
implanting the Artisan in aphakic eyes.*”!* The mean preop-
erative SE was reduced from 5.01+6.21 D to —0.43£1.93 D
postoperatively. We used an A-constant of 116.8 and the
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SRKII formula to calculate the IOL power instead of the
manufacturer’s recommendation (115) which is for anterior
chamber implantation. Postoperative BCVA improved in
22 of 31 patients. A total of two eyes achieved a final BCVA
equal to that measured preoperatively, and only seven ended
up with poorer BCVA.

If we consider only the patients without preoperative
comorbidity, the BCVA improved in 13 of 17 patients
(76%). Overall, this result agrees with the results from other
studies.”'®!7 Peaked pupils were seen postoperatively in ten
patients but none showed a pigment dispersion. Four patients
showed an iris atrophy and one case had a retinal detachment.
An elevated intraocular pressure was found in one case. The
probability of a postoperative CME was examined by OCT.
There was no CME observed postoperatively.

Postoperative endothelial loss is seen after all cataract
surgery.'® No clinical sign of a corneal decompensation
was detected in any patients of our study. Koss and Kohnen
reported a cumulative endothelial cell loss of 10.5% in their
study where an Artisan lens was implanted into the anterior
chamber in aphakic eyes.!” Another study showed a cumulative
endothelial loss of 10.9% in the first 3 years after Artisan IOL
implantation.” These two studies are not directly comparable
to our study, because they implanted the Artisan IOL into the
anterior chamber. Two main reasons for the endothelial loss
after cataract surgery and especially after anterior chamber
IOL implantation were claimed. First, there is the trauma dur-
ing the surgical procedure and second, a mechanical irritation
from an IOL placed too close to the corneal endothelium.
Therefore implantation behind the iris plane may be safer.
Koss and Kohnen observed significantly smaller anterior
chamber depth in smaller eyes (<24 mm) than in larger eyes."
Gicquel et al directly compared patients with implantation
below the iris to patients with implantation in the anterior
chamber and found a significant lower endothelial cell loss
in patients with posterior chamber implantation.?

The main disadvantage of the Artisan-IOL implantation
is the wound size. An incision of at least 5.4 mm is needed
for the implantation because of the single-piece PMMA
material of the lens. This can lead to increased astigmatism.
The mean postoperative cylinder was —3.64+3.34 D in our
study. The new Artiflex (Ophtec BV), which allows incisions
of2.75-3.20 mm, is able to reduce the astigmatism induced
by the 5.4 mm incision.?! Another possible severe complica-
tion is the dislocation of the iris-claw lens into the vitreous
cavity if the enclavation failed or there was inadequate tissue
grasping with the haptic. We did not see this complication
in our patients.

In conclusion, the presented long-term results demonstrate
that retropupillary iris-claw lens implantation is a safe and
effective method for the correction of aphakia in patients
without capsule support. This surgical procedure has the
advantages of a posterior chamber implantation with a
low intraoperative and postoperative risk profile. Further
studies are required to evaluate the endothelial cell loss
in a long-term follow-up after retropupillary Artisan-IOL
implantation.
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