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ABSTRACT

Purpose: To compare the visual outcomes and complications between the eyes receiving primary retropupillary iris claw intraocular IOL with no
bag or sulcus support and solid single piece pmma pciol placed in ciliary sulcus for posterior capsule rupture. Methods: We retrospectively
reviewed the medical records of consecutive patients who underwent cataract surgery involving the placement of iris claw IOL and single-piece
IOL in the sulcus within a specified time frame, with a follow-up period of 90 days. The surgical approach varied according to the preference of each
individual surgeon. Our analysis focused on parameters such as best-corrected distance visual acuity (BCDVA), history of previous surgeries,
surgical techniques employed, and any associated complications." Results: Retropupillary iris claw IOL was implanted in 50 eyes (50%), while
IOL in the ciliary sulcus was placed in 50 eyes. Both procedures were performed during primary cataract surgery. On postoperative day 1, BCDVA
was significantly better for in the ciliary sulcus IOL group [0.8 £ 0.5 logMAR for the iris claw group vs. 0.3 £ 0.2 logMAR for the IOL in sulcus
group, P <0.001], but there was not much difference evident at 3 months (0.4 + 0.1 logMAR for the iris claw group vs. 0.3 £0.1 logMAR for in the
sulcus IOL group, P=0.1). Eyes with iris claw IOLs experienced significantly higher rates of postoperative iritis (24%), intraocular pressure spikes
(20%), and pupil ovalization (26%). Conclusion :Implantation of IOL in ciliary sulcus yields slightly better results than Retropupillary iris claw
IOL fixation for visual rehabilitation in managing posterior capsule rupture. However, visual rehabilitation following iris claw IOL implantation
may take longer than with in the sulcus IOLs. The most common adverse effect associated with iris claw IOL is pupil ovalization.
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"Over time, surgical techniques have advanced to optimize visual
acuity while minimizing postoperative issues. Anterior chamber
intraocular lenses (ACIOLs), once prevalent, are now declining in
popularity due to associated risks such as endothelial damage,
secondary glaucoma, and cystoid macular edema.[1,2] For patients
with posterior capsule rupture (PCR), primary implantation options
typically include a single-piece solid PMMA lens positioned in the bag
for small, central ruptures. In cases of larger ruptures with inadequate
bag support but good ciliary support and a round anterior capsule
opening, placing a single-piece solid PMMA lens or a three-piece lens
in the ciliary sulcus, with or without optic capture, yields favorable
outcomes. In situations where the anterior capsule is excessively large
or optimal optic capture is unachievable, rounding the posterior
capsular tear and capturing the lens within the posterior capsulotomy
can be considered. The appropriate selection of IOL, understanding of
sulcus anatomy, and precise technique play crucial roles in enhancing
outcomes and minimizing postoperative complications."

In the past, intraocular lenses (IOLs) fixated to the iris have been
described.[2] The Binkhorst lens, an anterior chamber IOL (ACIOL)
with haptics fixed to the anterior surface of the iris, is now considered
obsolete.[3] Another historical method involved suturing IOL haptics
to the iris using non-absorbable sutures.[2] Currently, there is a
growing preference for retropupillary fixed iris claw lenses, supported
by numerous studies demonstrating favorable visual outcomes. This
trend is attributed to its relatively simple technique, time efficiency,
and positive results. [4,5,6,7,8,9,10,11,12,13,14,15,16,17,
21,18,19,20] Retropupillary fixed iris claw lenses are increasingly
utilized when bag and ciliary support are insufficient. While they offer
the advantage of no corneal endothelial damage,but they may lead to
pupillary distortions, secondary glaucoma, and other associated
complications. However, despite these risks, studies continue to
highlight their positive visual outcomes.”

Due to the increasing popularity of retropupillary fixed iris claw
lenses, numerous studies have been conducted and are ongoing,
highlighting its simple, efficient, and safe technique with favorable
outcomes.[19]

A retrospective study was conducted to compare the short-term and
long-term outcomes of primary retropupillary iris claw IOL placement
in the absence of bag/ciliary support with the placement of a single-
piece PMMA lens in the ciliary sulcus. This study was carried out at a
tertiary eye care center in North India."

METHODS

This study received approval from the institutional review board, and
informed consent was obtained from each patient before surgery. Case
records were retrieved from the medical records department for
patients who underwent retropupillary iris claw implants due to
inadequate bag/ciliary support following posterior capsule rupture
(PCR), as well as those who received single-piece PMMA lenses
placed in the ciliary sulcus between january 2023 and march 2024.
Patients with a minimum follow-up period of 90 days were included in
the analysis, while those with central corneal opacities, preexisting
glaucoma, retinal disorders, macular pathologies, or a history of
trauma were excluded. Both procedures were performed by qualified
and trained ophthalmic surgeons.

Baseline demographic data including age, sex, and the affected eye,
were collected. Patient histories included any prior anti-VEGF
intravitreal injections, previous eye surgeries such as glaucoma
procedures, cataract surgery in the contralateral eye, and details of IOL
placement. Intraoperative and postoperative complications were
documented, along with any postoperative increase in intraocular
pressure (IOP) and the use of topical anti-glaucoma medications to
manage it, iritis severity, and the presence of cystoid macular edema.
Uncorrected distance visual acuity (UCDVA) and best-corrected
distance visual acuity (BCDVA) were measured at baseline and at 90
days postoperatively or at the last follow-up visit, whichever occurred
later."

Surgical technique

For Iris Claw IOLimplantation:

We utilized biconvex design iris claw lenses with A constant of 117.2
from excel optics limited having optic of 5.50mm and length of 8mm.
Our preferred method for IOL power calculations was the SRK/T
formula. Anterior vitrectomy was conducted in all cases following
posterior capsule rupture (PCR) using a vitrectomy cutter in instances
of'vitreous loss. Pupillary constriction was achieved with intracameral
pilocarpine. The iris claw IOL was inserted through a sclera-corneal
tunnel after creating two limbal paracentesis incisions 180° apart. Each
haptic was guided beneath the iris and secured in the mid-peripheral
iris using a blunt sinskey hook. Peripheral iridectomy was performed
in all cases, followed by wound closure. Subconjunctival steroids were
administered postoperatively.

For single-piece solid PMMA lens placement in the sulcus:
We used solid equiconvex single-piece PMMA lenses with A constant
of 118 with diameter of 6.00x12.50mm. Anterior vitrectomy was
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performed in all cases following PCR if vitreous loss occurred,
utilizing a vitrectomy cutter. Viscoelastic was used to maintain anterior
chamber depth and tamponade vitreous. The single-piece PMMA lens
was introduced through a sclera-corneal tunnel, directing its leading
haptic towards the ciliary sulcus just below the iris, while the trailing
haptic was placed in the ciliary sulcus with minimal rotation using a
dialer. After confirming the stability of the IOL in the sulcus, pupillary
constriction was achieved with intracameral pilocarpine. Finally,
wound closure was performed, and subconjunctival steroids were
administered.

Statistical analysis

Continuous variables were presented as mean with standard deviation
or median with interquartile range (IQR), and group differences were
assessed using either the Student's t-test or the Wilcoxon rank sum test.
Categorical variables were expressed as proportions, and group
differences were analyzed using either the Chi-squared test or Fisher's
exact test. Data analysis was conducted using STATA 12.0 (STATA
Corp, Fort Worth, Texas) after inputting the data into Microsoft Excel.
Statistical significance was defined as P<0.05.

RESULTS

Data from 100 eyes belonging to 100 patients meeting the inclusion
criteria were analyzed statistically. The average age of the patients was
65.19+ 8.16 years, with 38 (38%) of them being men. A retropupillary
iris claw IOL was implanted in 50 eyes (50%), while a single-piece
PMMA lens in the ciliary sulcus was used in the remaining 50 eyes.

Table 1

VARIABLE IRIS CLAW [IN SULCUS SINGLE
N=50 PIECE PMMA N=50

AGE (YEARS+- SD) 64.5+7.2 65.9+8.9

GENDER (% MEN) 21(42) 17(34)

PREOPERATIVE UCDVA (0.940.1 0.9+0.1

(LOGMAR, MEAN+-SD)

IOL PLACED AT TIME OF| 100 100

SURGERY (%)

Table 2

VARIABLE IRIS CLAW |IN SULCUS SINGLE
N=50 PIECE PMMA N=50

BCDVA AT POD-1 0.8+0.2 0.3+£0.2

BCDVA AT 3MONTH 0.4+0.1 0.3+0.1

COMPLICATIONS

TRANSIENT 8(16) 3(6)

HYPOTONY

POSTOPERATIVE CME  [1(2) 0

SPIKE IN IOP 10(20) 3(6)

SEVERE IRIDOCYCLITIS [12(24) 1(2)

RETINAL DETACHMENT (0 0

ENDOPHTHALMITIS 1(2) 0

BULLOUS 0 0

KERATOPATHY

RE-SURGERY 1(2) 2(4)

Table 1 presents a comparison of the preoperative characteristics
between eyes with iris claw IOLs and those with IOLs in the ciliary
sulcus. The iris claw IOL fixation was conducted simultaneously with
cataract surgery (i.e., primary placement).

No intraoperative complications were observed in either surgical
group. On the first postoperative day, eyes with IOLs in the ciliary
sulcus had better BCVA compared to those with iris claw IOLs, as
shown in Table 2. However, the BCVA differences were negligible at
the three-month follow-up. Blot box illustrates the comparison of
BCVA between the iris claw and ciliary sulcus IOL groups at both the
first postoperative day and the three-month follow-up.

The uncorrected visual acuity (UCVA) showed significant
improvement in both groups: from 6/60 to 6/24 in the iris claw group (P
< 0.001) and from 6/60 to 6/12 in the ciliary sulcus IOL group (P <
0.001, paired t-test). A BCVA of 6/12 or better was achieved in 62% of
the eyes (n=31) with the iris claw IOL and in 76% of the eyes (n = 38)
with the IOL in the ciliary sulcus (P=0.39).

During the postoperative period, the iris claw IOL group experienced
more frequent transient IOP spikes and significantly higher rates of
severe iritis compared to the ciliary sulcus IOL group [Table 2].

Ovalization of the pupil occurred in thirteen eyes (26%) with the iris
claw IOL. The difference between the groups regarding other
postoperative complications is shown in Table 2. One eye in the iris
claw group required re-surgery for wound suturing, while two eyes
with IOL in sulcus group needed re-surgery for globe reformation due
to hypotony. None of the eyes with the iris claw IOL experienced de-
enclavation or dropped into the vitreous cavity.

COMPARITIVE VA 1 DAY AND 3 MONTHS

' |

| B
El
Iris Claw
Mean 1 DAY 3 MONTHS
MIN 0.3 0.1
AVG 0.6 0.2
MAX 1 0.3

‘Wilcoxon test for Iris claw lens

Results of the Wilcoxon Signed-Rank test indicated that there is a
significant large difference between Before (Mdn = 0.6 ,n = 50) and
After (Mdn=0.2 ,n=50),Z=-5.6,p<.001,r=-0.8.

COMPARITIVE VA 1 DAY AND 3 MONTHS

“ e
I
Iol In Sulcus
MEAN 1 DAY 3 MONTHS
MIN 0 0
AVG 0.4 0.2
MAX 0.3 0.3

Wilcoxon test for IOLin sulcus

Results of the Wilcoxon Signed-Rank test indicated that there is a
significant large difference between Groupl (Mdn = 0.5 ,n = 50) and
Group2 (Mdn=0.2 ,n=50),Z=-5.9,p<.001,r=-0.9

DISCUSSION

We evaluated the 3-month outcomes of eyes that underwent
retropupillary iris claw IOL fixation versus IOL implantation in the
ciliary sulcus. Initially, visual outcomes were better in the ciliary
sulcus group compared to the iris claw group, but this difference did
not persist much at 3 months. Both IOL types were found to be safe
with minimal vision-threatening adverse effects over a minimum 3-
month follow-up.

In terms of technical ease, placing an IOL in the ciliary sulcus is
simpler compared to enclaving an iris claw IOL to the posterior iris
surface. Additionally, IOL placement in the ciliary sulcus takes less
time than iris claw IOL fixation . Cataract surgeons should choose iris
claw IOL fixation during primary cataract surgery, as in our study
where all cases were performed as primary procedures. Most studies
report iris claw IOL fixation as a secondary procedure , except for
Forlini et al., who primarily performed the surgery during the initial
operation. Primary fixation is often preferred due to surgical ease and
the benefit of avoiding a second surgery.

Blot box shows that visual outcomes were inferior in the iris claw
group on postoperative day 1, but by 3 months, there were no
significant differences. This may be due to greater vitreous disturbance
in cases where iris claw lenses were implanted without bag or ciliary
support, compared to ciliary sulcus IOL implantation which often has
less vitreous disturbance, leading to delayed visual recovery and
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stabilization in iris claw cases.

Recent reports have documented visual outcomes of retropupillary iris
claw IOL placement . Our results for the iris claw group align with
these reports. This study's follow-up was limited to 3 months. The iris
claw group also experienced more transient IOP spikes, likely due to
increased vitreous disturbance, iritis, and pigment dispersion from iris
tissue enclavation.

Ovalization of the pupil, reported consistently across studies on
retropupillary iris claw IOL fixation, can reach up to 33%. This pupil
distortion may impact vision quality, yet it has not been thoroughly
addressed in the literature. Enclavation of iris tissue may cause
atrophic changes, affecting pupil function. Few studies have followed
patients for over a year, and those that have did not use anterior
segment OCT (ASOCT) to document changes in iris architecture and
pupil dynamics under various lighting conditions. Future prospective
studies should address these issues with longer follow-up data.

The strengths of our study include its comparative design, reasonable
sample size, and follow-up periods. However, the retrospective design
and lack of data on endothelial cell counts and dynamic changes in the
iris and pupil during follow-up are limitations.

CONCLUSION

Retropupillary iris claw IOL fixation is as safe as IOL implantation in
the ciliary sulcus for managing cases with posterior capsule rupture
(PCR). However, visual rehabilitation following iris claw IOL
implantation may take longer compared to ciliary sulcus IOL, and
pupil ovalization is the most commonly reported adverse effect with
this type of IOL. Furthermore, iris claw IOL implantation is
technically more challenging and has a longer learning curve than
ciliary sulcus IOL placement, making the choice of IOL dependent on
the surgeon's expertise and prior experience. Iris claw IOLs may be
preferred for eyes with poorly dilating pupils without other iris
deformities, as IOL implantation in the ciliary sulcus can be extremely
difficult in such cases. Future randomized controlled trials with larger
samples, improved methodologies including serial ASOCT imaging,
and longer follow-up periods are needed to determine the superiority
of one IOL type over the other.
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