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Abstract
Background For aphakic patients without lens-supporting
apparatus, secondary lens implantation can be considered.
Literature on retropupillar iris claw lens implantation as a
safe alternative to scleral fixated posterior chamber lenses is
scarce.
Methods The study included 22 patients. In ten cases, an
iris claw lens was implanted retropupillary without pene-
trating keratoplasty (group 1), in 12 patients the implanta-
tion of a retropupillar iris claw lens was combined with
penetrating keratoplasty (group 2). Complications observed
were retrospectively evaluated. Previous operations and
accompanying diseases were compiled. Reasons for aphakia
in group1/group 2 included perioperative complications
(60%/75%) and primary ocular trauma (40%/25%). Unless
already performed in an earlier operation, anterior or
complete vitrectomy was performed in both groups.
Results Perioperative complications (within 1 week post-
operatively) in group 1 included ocular hypotony in 20%,
choroidal detachment in 10%, vitreous haemorrhage in 10%
and intraocular lens (IOL) decentration in 10% of the cases;
in group 2, transient intraocular pressure elevation in 8% of
the cases. Postoperative complications (after the first
postoperative week) in group 1 were lens tilt in 10%, lens
luxation in 10%, cellular deposits (assumed to be macro-
phages) on lens surface in 10%, cornea guttata in 10% and
epiretinal gliosis in 10% of the cases; in group 2, secondary

glaucoma in 33%, iris defect in 8% and corneal ulcer in 8%
of the cases.
Conclusions Retropupillar iris claw lenses are an alterna-
tive to scleral fixated secondary lenses, which are worth
considering for aphakic patients without lens supporting
apparatus. This approach appears to be recommendable
even in cases requiring penetrating keratoplasty, and can be
performed as a combined procedure. In these patients, the
most frequent complication following iris claw lens
implantation seems to be secondary glaucoma.
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Introduction

In cases of aphakia and missing capsular support of the lens
as a result of previous surgery or injury, the reasonable
therapy is often prescription of contact lenses or spectacles.
However, if contact lenses are not an option due to surface
problems, or if spectacle correction results in diplopia due
to aniseikonia, secondary lens implantation should be
considered [2, 4]. The tendency in recent years has been
to avoid an implantation of angle-supported anterior
chamber lenses in these cases, because of long-term
endothelial damage and the potential hazard of secondary
glaucoma induction [4, 9]. Numerous authors have reported
on complications following scleral fixation of a posterior
chamber lens [4]. Retropupillar iris claw lens implantation
may be an alternative. Since an implantation of iris claw
lenses only takes a few minutes, the hypotonic open sky
phase can be shortened compared to combined surgery with
the scleral fixation technique in cases of combined
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penetrating keratoplasty. Hence, the purpose of our study
was to compare the complication spectrum following
secondary implantation of retropupillar iris claw lenses,
with and without combined penetrating keratoplasty, to
other techniques in literature.

Methods

Patients

Twenty-two consecutive patients who underwent secondary
retropupillar iris claw lens implantation at the Kiel University
Eye Clinic were included in the study. Retrospective analysis
of the patient files was performed. The follow-up period was
17±12 months. The mean patient age was 70±17 (range 23–
87) years. Twelve patients were male, ten female. Twelve
right eyes and ten left eyes were operated. Ten patients (group
1) underwent implantation without combined keratoplasty; in
12 patients (group 2), lens implantation and penetrating
keratoplasty were performed.

Reasons for aphakia

The reasons for aphakia and loss of the capsular bag were
similarly distributed among the two groups (Table 1):

In one female patient with Sjögren’s syndrome, urgent
penetrating keratoplasty resulted in aphakia; in two patients
with state after vitreoretinal surgery and silicone oil
tamponade due to retinal detachment, the in-the-bag IOL
and the capsular bag itself had to be removed.

A mean of 2.4±1.1 penetrating interventions prior to
secondary lens implantation was found in group 1,
compared to a mean of 2.3±1.0 interventions in group 2.
In addition to the above-mentioned risk factors for loss of
the lens-supporting apparatus, group 1 showed pseudoexfo-
liation glaucoma in three patients (30%) and primary open-

angle glaucoma in one patient (10%), as well as a history of
keratoplasty in one patient (10%).

Corneal decompensation was diagnosed in 11 of 12
patients (92%) in group 2. Six patients (50%) showed a
state after keratoplasty. Three eyes (25%) suffered from
secondary glaucoma. Two of these eyes presented with a
state after anterior chamber lens implantation, and one eye
with a state after PPV with silicone oil tamponade. One eye
(8%) had a narrow angle glaucoma, one eye (8%) a central
corneal scar.

Surgical procedure

In ten cases, an intraocular lens type Artisan® Aphakia
(Ophtec, Groningen, Netherlands) was implanted, and in 12
cases an intraocular lens type AMO VRSA 54 (Advanced
Medical Optics, Santa Ana, CA, USA). In 12 cases (group
2), surgery with the open sky technique was combined with
penetrating keratoplasty. In all cases, anterior or complete
vitrectomy was performed, except for cases with a history
of vitrectomy. In three cases, a peripheral iridectomy was
carried out. No sutures were used for lens fixation. One
case required iris suturing for pupil reconstruction follow-
ing penetrating open-globe injury that had affected the
cornea, iris and lens.

All operations were carried out under general anesthesia
by three different ophthalmic surgeons.

Results

Visual outcome

The mean best corrected preoperative visual acuity in group
1 was 0.13 (logMAR 0.86±0.60). At the last follow-up
examination (after a mean of 10 months), the best-corrected
visual acuity was 0.5 (logMAR 0.53±0.43) in this group,

Table 1 Reasons and risk factors resulting in aphakia

Group 1 (n=10) (retropupillary iris claw fixation
without penetrating keratoplasty)

Group 2 (n=12) (retropupillary iris claw fixation
with penetrating keratoplasty)

Complications in surgery (n=6; 60%) Complications in surgery (n=9; 75%)
Mature cataract 1 State after anterior chamber lens implantation 4
Endophthalmitis 1 Endophthalmitis 1
PEX syndrome 1 Primary angle closure glaucoma 1
Mature cataract + PEX syndrome 1 Sjögren’s syndrome 1
State after posterior chamber lens luxation 1 State after posterior chamber lens luxation 1
PPV + oil tamponade with retinal detachment 1 PPV + oil tamponade with AMD 1
Eye injury (n=4; 40%) Eye injury (n=3; 25%)
Open globe, penetrating 3 Open globe, penetrating 3
Closed globe, contusion + PEX syndrome 1

PEX = pseudoexfoliation, PPV = pars plana vitrectomy
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corresponding to an improvement of 3 lines. In the
Wilcoxon test, this difference was statistically significant
(p=0.046).

In group 2, the best-corrected preoperative visual acuity
was count fingers (logMAR 1.41±0.07). At the last follow-up
examination (after a mean of 23 months), the mean visual
acuity was 0.1 (logMAR 1.01±0.38) in this group,
corresponding to an improvement of 4 lines. This difference
was also statistically significant in theWilcoxon test (p=0.01).

Intraoperative complications

In group 1, minor iris bleeding could be observed in one
patient (10%).

In group 2, minor iris bleeding occurred in two patients
(16%) during the anchoring procedure. In one patient (8%),
a haptic with poor grip was found, so that the loop had to
be fixed to the iris with a suture.

Perioperative complications (<1 week postoperatively)

Table 2 shows complications observed during the first
postoperative week.

In group 1, two cases (20%) of postoperative ocular
hypotony were observed, accompanied by vitreous haemor-
rhage and choroidal detachment in one case. In another
case, downward decentration of the lens could be found,
which, however, did not require corrective surgery.

In group 2, a transient postoperative intraocular pressure
increase could be observed in one patient (8%). Secondary
glaucoma had already been diagnosed prior to secondary
lens implantation in this case.

Postoperative complications (>1 week postoperatively)

Table 3 shows postoperative complications one week or
more after secondary lens implantation.

In two patients (20%) of group 1, the lens dislocated
postoperatively, as one of the two haptics detached. This

was caused by a new trauma in one of the cases. In both
patients, suture refixation of the lens was performed.

In group 2, a corneal ulcer could be observed postoper-
atively in one case (8%), which improved subsequent to
suture fixation of an amniotic membrane.

Intraocular pressure development

Preoperatively, the mean intraocular pressure was 14.5±
4.7 mmHg in group 1, and 17.6±3.7 mmHg in group 2.
The last follow-up examination showed a mean intraocular
pressure of 16.7±7.3 mmHg in group 1 and of 15.7±
3.4 mmHg in group 2. Compared with the preoperative
findings according to the Wilcoxon test, these changes were
not statistically significant (p=0.31; p=0.12).

Table 4 shows glaucoma development and glaucoma
therapy in both groups.

Discussion

In cases of aphakia with loss of the lens-supporting
apparatus, careful consideration of the treatment options,
i.e. secondary lens implantation or correction with contact
lenses or spectacles, is required, due to the hazard of
potential complications. The best method for secondary
lens implantation to offer the lowest complication rate and
best possible rehabilitation of vision has been discussed for
several years [4, 8, 19]. Our study showed a mean
improvement in visual acuity of 3 lines in group 1, which
was statistically significant. Patients who underwent com-
bined keratoplasty gained 4 lines of visual acuity, which
was also statistically significant. However, differences
between the two groups only have a limited meaning due
to the different initial parameters.

Generally, the use of posterior chamber lenses seems to
be the better alternative compared to lens implantation into
the anterior chamber. Disregarding the fact that the shorter
operating time and easier technique are in favour of

Table 2 Perioperative complications (<1 week postoperatively)

Complication N

Group 1 (without penetrating keratoplasty): n=10
Ocular hypotony 2 (20%)
Choroidal detachment 1 (10%)
Vitreous hemorrhage 1 (10%)
Decentered lens 1 (10%)
Group 2 (with penetrating keratoplasty): n=12
Transient IOP elevation >24 mmHg 1 (8%)

Absolute case numbers and percentual share in the respective group
(IOP = intraocular pressure).

Table 3 Postoperative complications (<1 week postoperatively)

Complication N

Group 1 (without penetrating keratoplasty): n=10
Lens luxation 2 (20%)
Cellular deposits on secondary lens surface 1 (10%)
Cornea guttata 1 (10%)
Epiretinal gliosis 1 (10%)
Group 2 (with penetrating keratoplasty):n=12
Secondary glaucoma 4 (33%)
Iris defect 1 (8%)
Corneal ulcer 1 (8%)

Absolute case numbers and percentual share in the respective group.
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secondary anterior chamber lens implantation, Hara et al.
were able to demonstrate that angle-supported anterior
chamber lens implantation may result in severe endothelial
cell loss and subsequent corneal decompensation [9].
Anterior chamber lens implantation seems to increase the
frequency of anterior chamber irritation and cystoid
macular edema in comparison to posterior chamber lens
implantation [7]. Also, secondary glaucoma due to changes
of the iridocorneal angle or pupillary block is more
frequently observed [6]. When compared, the overall
complication rate seems to be lower when a scleral fixated
posterior chamber lens is implanted [7]. In addition to early
complications, such as vitreous bleeding, initial intraocular
pressure fluctuations and iris capture, the main risk is the
postoperative development of retinal detachment. Vitrectomy,
which is often performed in a combined procedure, might play
a role [8]. Nevertheless, vitrectomy is necessary, since
otherwise vitreous traction might lead to retinal edema.
Theoretically, the implantation of retropupillar iris claw
lenses combines the advantages of posterior chamber lenses
and time-saving surgery as well as easy operation technique
[13]. Due to the retropupillar location, which corresponds to
that of the natural lens, the aniseikonia risk is lower than that
observed with anterior chamber lenses. However, in contrast

to suture fixation of posterior chamber lenses to the iris, only
a few reports on experiences with retropupillary anchored
iris claw lenses are available [19]. In 1994, Rijneveld et al.
described the retropupillar anchoring of iris claw lenses
combined with penetrating keratoplasty in seven patients as a
low-complication procedure [14]. The lens was not fixated
with sutures, but rather by clamping iris tissue in the claw-
like haptics of the artificial lens. In 2002, Mohr et al.
reported on study results 1 year after retropupillar fixation of
iris claw lenses in 48 patients. Postoperatively, loss of iris
pigment in the area of the haptics could be found in four
patients. Two patients developed a cystoid macular edema;
no other complications were documented [13]. In contrast to
this, our study showed a significantly increased rate of newly
developed secondary glaucoma in group 2, amounting to
33%, which might also correlate with pre-existing damage of
the iridocorneal angle in two patients caused by anterior
chamber IOLs, silicone oil tamponade in one patient, and a
state after perforating injury in another patient. Penetrating
keratoplasty, itself, may increase the risk of secondary
glaucoma development [15]. In contrast to this, Dighiero
et al. did not observe an increased secondary glaucoma rate
in a small study with five patients who also underwent
combined keratoplasty and retropupillar iris claw lens

Table 4 Glaucoma development and therapy

Patient Glaucoma preoperative Glaucoma postoperative Therapy

Group 1 (without penetrating keratoplasty)
1 PEXG PEXG 1 local antiglaucoma drug
2 PEXG PEXG 1 local antiglaucoma drug
3 PEXG PEXG oral Carboanhydrase inhibitor
4 POAG POAG 1 local antiglaucoma drug
5 − − −
6 − − −
7 − − −
8 − − −
9 − − −
10 − − −
Group 2 (with penetrating keratoplasty)
1 SEG (AC IOL) SEG (AC IOL) previous trabeculectomy
2 SEG (AC IOL) SEG (AC IOL) 1 local antiglaucoma drug
3 SEG (perforating injury) SEG (perforating injury) previous Ahmed glaucoma valve
4 PACG PACG 1 local antiglaucoma drug
5 − SEG (AC IOL) 1 local antiglaucoma drug
6 − SEG (AC IOL, perforating Injury) 2 local antiglaucoma drugs
7 − SEG (Silicon oil) 1 local antiglaucoma drug, IE
8 − SEG (perforating Injury) 2 local antiglaucoma drugs, IE
9 − − −
10 − − −
11 − − −
12 − − −

Abbreviations: PEXG = Pseudoexfoliation glaucoma, POAG = Primary open angle glaucoma, PACG = Primary angle closure glaucoma, SEG =
Secondary glaucoma, AC IOL = Anterior chamber intraocular lens, IE = iridectomy (intraoperative)
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implantation [5]. Several publications also report on frequent
secondary glaucoma development following secondary
implantation of scleral sutured lenses [3, 17]. Hypotony-
induced expulsive bleeding could not be observed in our
study. The potential risk of expulsive bleeding can only be
estimated based on larger case numbers.

Minor surgery-induced postoperative changes in connec-
tion with fixation of the lens could be observed. Thus, two
patients experienced lens luxation, and one patient an iris
defect. Whether retropupillar anchoring will lead to long-term
problems originating from damage of the iris pigment
epithelium, such as development of a secondary pigment
dispersion glaucoma, still cannot be judged. In one patient
who underwent combined penetrating keratoplasty, a corneal
ulcer could be observed; one patient showed cellular deposits
(assumed to be macrophages) on the artificial lens surface,
and in one patient an epiretinal gliosis was diagnosed.
Available literature does not describe any comparable cases
following retropupillar iris claw lens fixation. A known
phenomenon, however, is the potential hazard of spontane-
ous luxation following anterior iris claw lens fixation, even
after a long postoperative period [16]. A study by Mimura
et al. with 10 years of follow-up showed that most
complications following secondary implantation of scleral
fixated lenses occurred within a postoperative period of
2 years [12]. It appears that after secondary implantation
of retropupillar iris claw lenses, long-term observations
are required, to be able to evaluate the stability of
anchoring as well.

In our study, retropupillar fixation of iris claw lenses did
not lead to retinal detachment in any of the cases. In
contrast, literature reports on a detachment rate of about
2.6% to 7.1% following secondary implantation of scleral
sutured posterior chamber lenses [1, 3, 10, 11, 18].

In combined surgery, retropupillar implantation of the
iris claw lens is performed prior to suturing of the
transplant. In this way, secondary endothelial damage can
be avoided if cataract surgery should be required subse-
quently. Theoretically, an argument for two separate
interventions is a more reliable calculation of the target
refraction in the presence of a stable condition of the
transplant. However, since our patient group included many
eyes which had already undergone several operations and
had a complicated history, a detailed estimation of the risk
factors for an occurrence of the described complications is
difficult. The large number of previous operations and
accompanying diseases may have exerted an influence on
the higher complication rate compared to that reported by
Mohr [13].

No increased risk for the transplant could be observed in
retropupillar iris claw lens implantation, so this approach
appears to be recommendable, especially in cases requiring

combined keratoplasty. For this reason, we think that
retropupillar implantation of iris claw lenses is a safe and
favourable contribution to the existing therapeutic options
for patients suffering from loss of the lens-supporting
apparatus. Close-meshed intraocular pressure monitoring
is advisable in these cases.
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