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Comparative analysis of retropupillary iris claw versus scleral-fixated
intraocular lens in the management of post-cataract aphakia

Nivean Madhivanan, Sabyasachi Sengupta’, Manavi Sindal', Pratheeba Devi Nivean, Maitri Arun Kumar,

Murali Ariga

Purpose: To compare the visual outcomes and complications between the eyes receiving retropupillary iris
claw intraocular lens (IOL) and scleral-fixated IOL (SFIOL) for post-cataract aphakia. Methods: Medical
records of consecutive patients who had iris claw IOL and SFIOL surgery from January 2010 to March
2015, with > 1 year of follow up were retrospectively analyzed. The surgical technique was based on
individual surgeon preference. The best-corrected distance visual acuity (BCDVA), previous surgery,
surgical technique, and complications were analyzed. Results: Retropupillary iris claw IOL was fixated in
48 eyes (46%) and SFIOL was performed in 56 eyes. Iris claw was performed more frequently at the time of
primary cataract surgery (56%) compared to SFIOL (14%) (P < 0.001). At 1 month postoperative, BCDVA was
significantly better in the SFIOL group [0.7 + 0.5 logarithm of minimum angle of resolution (logMAR) in iris
claw vs. 0.3 £ 0.2 logMAR in SFIOL, P < 0.001] but this difference did not persist at 1 year (0.4 + 0.4 logMAR
in iris claw vs. 0.3 + 0.2 logMAR in SFIOL, P = 0.56). Eyes with iris claw IOL experienced significantly
more postoperative iritis (17%), intraocular pressure spikes (10%), and ovalization of the pupil (16%).
Conclusion: Retropupillary iris claw IOL fixation is as safe as SFIOL for visual rehabilitation of post-cataract
aphakia. Visual rehabilitation following iris claw IOL might take longer than SFIOL. Ovalization of the pupil
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is the commonest adverse effect reported with this type of IOL design.
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Surgical correction of aphakia has evolved over the past few
decades and has seen paradigm shifts in the past few years.
Open-loop anterior chamber intraocular lenses (IOLs) that were
angle fixated have largely fallen out of repute due to relatively
higher incidence of secondary glaucoma, corneal endothelial
decompensation, and cystoid macular edema (CME).[*2
Scleral-fixated IOLs (SFIOLs) have been extensively utilized
for surgical correction of aphakia with excellent results.?4
Suturing the SFIOL using non-absorbable sutures has been the
traditionally accepted technique of IOL placements. Recently,
Scharioth et al. popularized a technique of sutureless scleral
fixation of a routinely used 3-Piece IOL which was modified by
Kumar and Agarwal using fibrin glue to secure the exteriorized
haptics under scleral flaps.>®! A comparative study between
sutured and sutureless SFIOL in the Indian scenario showed
that both were equally effective and yielded excellent visual
results even after 2 years of follow up.?!

Fixation of the IOL to the iris has been also described in
the past.” Anterior chamber IOLs fixing the haptics to the
anterior surface of the iris such as the Binkhorst lens have been
described over 4 decades ago and are of historical importance
now." Suturing the IOL haptics to the iris using non-absorbable
sutures have also been described in the past.” Recently, interest
has been revived in retropupillary fixation of the iris claw lenses
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in view of their ease of surgery and relatively good results.®2
The retropupillary fixation of the iris claw lens theoretically
reduces the risk of corneal endothelial damage but may be
associated with higher incidence of pupillary distortions,
glaucoma, and other complications. However, many studies
have shown excellent outcomes and have established the
effectiveness of this surgical approach in correcting aphakia.

Considering the increasing popularity of retropupillary
fixation of iris claw lens, a comparison of their outcomes
to those of the well-established techniques of SFIOL is
required. Rashad et al. performed such a prospective study
and concluded that the surgical procedure for iris claw IOL
fixation was easier, shorter, and safer than sutured SFIOL.!*!
However, we are unaware of similar studies comparing iris
claw IOL fixation with sutureless SFIOL, which are commonly
performed in the current era.

We performed a retrospective study to analyze the early
and long-term differences in the outcomes of eyes undergoing
retropupillary iris claw IOL and sutureless SFIOL in two
tertiary eye care centers in South India.
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Methods

This retrospective study was approved by the institutional
review board of the parent institution and followed the tenets
of the declaration of Helsinki. Informed consent was obtained
from all patients prior to surgery. Case records of all patients
who underwent retropupillary fixation of iris claw IOL and
those who received SFIOL, between January 2010 and March
2015, were retrieved from the medical records department.
All eyes that underwent iris claw or SFIOL for post-cataract
aphakia, either as a primary (i.e. at time of cataract surgery)
or secondary sitting and had a minimum follow up of 1 year
were included in the analysis. Those who had previous pars
plana vitrectomy for post-cataract nucleus, cortex, or IOL
drop were also included. Those with preexistent glaucoma,
pseudoexfoliation, corneal opacity in visual axis, aphakia
following trauma, penetrating keratoplasty, and such other
procedures were excluded. Iris claw IOL fixation was carried
out by a fellowship trained vitreoretina surgeon (NM) and
the SFIOL surgeries were also performed by a different
fellowship trained vitreoretina surgeon (MDS). Both surgeons
were experienced at the procedures and had performed > 500
surgeries over the past 3 years. The timing of IOL placement (at
time of primary cataract surgery vs. secondary procedure) was
based on the surgeon preference alone.

Baseline demographic data like age, gender, and involved
eye were noted. Preoperative characteristics including previous
surgical procedure (cataract surgery, pars plana vitrectomy,
lensectomy, etc.) and duration between previous cataract
surgery and IOL implantation were recorded. Any preexisting
corneal, retinal, or macular pathology, the technique used for
IOL placement, and any intraoperative and postoperative
complications were also recorded from the charts. Spike in
intraocular pressure (IOP) in the early postoperative period
was recorded when IOP was >21 mmHg and required topical
antiglaucoma medications to be controlled. Iritis was graded
as per established norms and was classified as severe if cells
and/or flare of > 3+ were noted in the case files. CME was
recorded from the case files if it was noted either clinically
or on optical coherence tomography. Uncorrected distance
visual acuity (UCDVA) and best-corrected distance visual
acuity (BCDVA) were recorded for the baseline visit and at
1 month, 1 year, or last follow-up whichever was later.

Surgical technique

Iris claw IOL implantation: The optima iris claw IOL (Rainbow
MeditechLLC, Chennai, India) with optic size of 5.50 mm,
length of 8 mm, and a constant of 117.2 were used during the
study period. We preferred the SRK/T formula for all IOL
power calculations. Under peribulbar anesthesia conjunctiva
was separated and superior sclerocorneal tunnel incision was
made. A 23-gauge pars plana vitrectomy was performed in all
cases using triamcinolone acetonide assistance following which
the pupil was constricted using intracameral pilocarpine. Two
limbal paracentesis were made 180° apart, the iris claw IOL was
placed over the iris, one haptic was guided below the iris and
enclaved in the mid-peripheral iris using a blunt sinskey hook
or ball dialer. The same procedure was repeated for the other
haptic. Peripheral iridectomy was not performed in any case.
Finally, wound integrity was checked and wound sutured if
required. Subconjunctival steroids were injected in all cases.

SFIOL implantation: Our surgical technique for sutureless
SFIOL is similar to that described previously® where the
haptics of a regular rigid 3-Piece IOL (B3602, Aurolab) were
exteriorized and tucked into scleral pockets.

Statistical analysis

All continuous variables were expressed as mean with standard
deviation or median with interquartile range (IQR) and all
categorical variables were expressed as proportions. Group
differences in the continuous variables were analyzed using
the Student’s t-test or the Wilcoxon rank sum test, whereas
group differences in categorical variables were analyzed using
the Chi-squared or the Fisher’s exact test. All data were entered
in Microsoft Excel and analyzed using the STATA 12.0 (STATA
Corp, Fort Worth, Texas). All P values < 0.05 were considered
statistically significant.

Results

Data from 104 eyes of 104 patients satisfying the inclusion
criteria were statistically analyzed. The mean age of patients
was 63.6 + 10.8 years and 53 (51%) were men. Retropupillary
iris claw IOL was fixated in 48 eyes (46%) and sutureless SFIOL
was performed in the remaining 56 eyes.

A comparison of the preoperative characteristics between
eyes with iris claw IOL and SFIOL is shown in Table 1. Iris
claw IOL fixation was performed at the same sitting as cataract
surgery (i.e. primary placement) much more frequently
compared to SFIOL. Even when performing as a secondary
procedure, the iris claw IOL was fixated much sooner after the
previous cataract surgery (median =1 month) compared to the
SFIOL. Eyes with iris claw had significantly more corneal edema
at the time of secondary IOL placement and had significantly
more retinal pathology [diabetic retinopathy (n = 6), high
myopia (n =4), macular hole (1 =1), epiretinal membrane (11 =2)]
compared to the SFIOL group [epiretinal membrane (1 = 1),
previous retinal detachment (RD) (n = 2)]. For eyes that
underwents a secondary surgery for IOL placement, the
preoperative BCVA was significantly lower in the iris claw
group compared to the SFIOL group.

There were no intraoperative complications noted in either
of the surgical groups. At 1-month postoperative period, eyes
with SFIOL had better BCVA compared to those that received
iris claw IOLs [Table 2]. However, there was no difference in
BCVA at 1-year follow up. Fig. 1 shows a comparison of BCVA
between iris claw and SFIOL groups at 1-month and 1-year
time points. Overall, the uncorrected visual acuity (UCVA)
improved from 2/60 to 6/24 in the iris claw group (P < 0.001)
and from 1/60 to 6/36 in the SFIOL group (P < 0.001, paired ¢
test). ABCVA of 6/12 or better was achieved by 71% eyes (12 =34)
that received the iris claw IOL and in 77% eyes (n = 43) that
received SFIOL (P = 0.41).

Over the postoperative period, eyes that received the iris
claw IOL experienced greater transient IOP spikes and had
significantly greater instances of severe iritis compared to SFIOL
eyes [Table 2]. However, eyes with SFIOL had greater incidence
of postoperative CME. Ovalization of the pupil was seen in
eight eyes (16%) with iris claw IOL. There was no difference in
groups in terms of other postoperative complications [Table 2].
One eye in the iris claw group underwent re-surgery for wound
suturing, while three eyes in the SFIOL group underwent
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Table 1: Preoperative characteristics iris claw vs. scleral-fixated intraocular lens in management of post-cataract aphakia

Variable Iris claw (n=48) SFIOL (n=56) P
Age (years, mean+SD) 63.6+12.2 63.6+9.7 0.67
Gender (% men) 27 (56) 26 (46) 0.32
Preoperative UCDVA (logMAR, mean+SD) 1.56+0.3 1.74+0.2 0.23
Preoperative corneal edema, n (%) 8 (17) 1(2) 0.01
Preoperative retinal pathology, n (%) 13 (27) 3(5) 0.003
Previous surgery, n (%)

Cataract surgery with aphakia 30 (65) 40 (71) 0.03

PPV for dropped nucleus 7 (14.5) 2(3.6)

PPV for dropped cortex 1(2) 3(5.4)

PPV for dropped IOL 7 (14.6) 11 (19.6)

ACIOL removal 1(2) 0
Interval between cataract surgery and IOL (months, median, IQR) 1(9) 8.5(3.2) <0.001
IOL placed at time of cataract surgery (%) 56 14 <0.001

UCDVA: Uncorrected distance visual acuity, SD: Standard deviation, PPV: Pars plana vitrectomy, IOL: Intraocular lens, ACIOL: Anterior chamber IOL,
SFIOL: Scleral-fixated IOL, IQR: Interquartile range, logMAR: Logarithm of minimum angle of resolution

Table 2: Postoperative complications and visual
outcomes of iris claw vs. scleral-fixated intraocular lens

Variable Iris claw  SFIOL P
(n=48) (n=56)
UCDVA at 1 month 0.8+0.5 0.7+0.3 0.56
BCDVA at 1 month 0.7£0.5 0.3+0.2 <0.001
UCDVA at 1 year 0.6£0.4  0.7+0.3 0.32
BCDVA at 1 year 0.4+0.4  0.3+0.2 0.56
Postoperative spherical equivalent -2.3+1.3 -1.8+0.8 0.28
Complications
Transient hypotony, n (%) 9(19) 14 (25) 0.38
Postoperative CME, n (%) 2(4) 7(12) 0.03
Spike in IOP, n (%) 5(10) 0 0.02
Severe iridocyclitis, n (%) 8 (17) 0 0.001
Retinal detachment, n (%) 2(4) 1(2) 0.59
Endophthalmitis, n (%) 1(2) 0 0.46
Bullous keratopathy, n (%) 1(2) 1(1.7) 0.91
Re-surgery, n (%) 1(2) 3(5) 0.62
Follow-up duration (mean+SD) 14.8+£3.5 19.3+9.8 0.001

UCDVA: uncorrected distance visual acuity, BCDVA: best-corrected distance
visual acuity, SD: standard deviation, CME: cystoid macular edema,
IOL: intraocular lens, SFIOL: scleral-fixated IOL, IOP: intraocular pressure

re-surgery, two for globe reformation due to hypotony, and
one for haptic re-fixation. None of the eyes with iris claw IOL
experienced de-enclavation or drop into the vitreous cavity.
There was no difference in outcomes between iris claw IOL
fixated as primary vs. secondary setting.

Discussion

We compared the 1-year outcomes of eyes undergoing
retropupillary iris claw IOL fixation and SFIOL implantation
and found that more than half the iris claw IOLs were placed
at the same time as primary cataract surgery as opposed to
very few SFIOL done in primary setting, visual outcomes in
the iris claw group was not as good as SFIOL in the initial
postoperative period, though this difference in vision did not

Comparative BCVA at 1 month and 1 year
o~ 4
°
.
w |
- - ° °
°
llJ_ -
o 4 % é
Iris claw SFIOL
| I BCVAat1month  [___] BCVAat 1 year

Figure 1: Box-and-whisker plot showing best-corrected visual acuity
comparisons at 1 month and 1 year between iris claw and scleral-
fixated intraocular lens

persist at 1 year and both the IOL types were safe with minimal
vision threatening adverse effects over a minimum of 1-year
follow up.

In terms of technical difficulty, it is much easier to enclave
the iris claw IOL to the posterior surface of the iris compared
to implanting the SFIOL using either the sutured or sutureless
technique. Additionally, the iris claw IOL fixation also takes
much shorter time to complete than the SFIOL./*! Due to these
advantages, it is more likely that the cataract surgeon will opt
for fixation of the iris claw IOL at the time of primary cataract
surgery, as seen from our results where >50% cases were done
as a primary procedure. Most authors have fixated the iris claw
IOL as a secondary procedure [Table 3], except for Forlini et al.©!
who performed the surgery in the primary sitting in majority.
Given that our results show no difference in complications or
outcomes with primary vs. secondary iris claw IOL, echoed
by Forlini ef al., primary fixation may be desirable in most
cases due to surgical ease and the advantage of avoiding an
additional surgery.
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Table 3: Summary of recent studies available in English literature on the outcomes of retropupillary iris claw intraocular

lens fixation
Authors Number Design Control* Percentage Follow up UCVA® BCVA® BCVA Complications
of eyes primary iris claw® >6/12

Forlini et al.® 122  Retrospective* No 62 5.3 years NA 6/12 NA Raised IOP (2), CME (3),
oval pupil (5%)

Anbari et al® 16 Prospective No None 2 years 6/12 6/9 NA  Iris pigment on IOL (1)

Baykara et al.l'® 32 Retrospective No None 9 months NA NA 88% Oval pupil (12%)

Choragiewicz 47 Retrospective No 12.8 16 months  NA 6/12 45%  Oval pupil (17%), RD (1),

et al.l" IOL decenteration (1)

De Silva etall” 116  Retrospective No 15.5 22months  NA 6/9 69% Raised IOP (9%),
CME (8%), IOL sublux (6%)

Fouda et al.l"¥ 17 Prospective ~ No 1007 8 months NA 6/7.5 NA  Oval pupil (12%)

Gonnermann 137  Retrospective No 7.3 5 months NA 6/15 63.5% Oval pupil (25%),

et all'¥ disenclavation (9%),
CME (8%)

Hara et al.l'! 11 Prospective ~ SFIOL* None 6 months NA 6/12 NA  None

(n=21)
Helvaci et all"® 20 RCT ACIOL  None 6 months NA 6/12 NA  Oval pupil (2)
(n=20)

Jare et all' 108  Prospective No 8.3 6 months NA 6/9 100% Raised IOP (3)

Jayamadhury 61 Retrospective No None 1 year 6/12 6/9 NA  Oval pupil (10%),

et al.l'® CME (12%)

Kelkar et al.l") 104  Retrospective No None 1 year NA 6/15 NA  Oval pupil (11%), raised

Kristianslund 50 RCT SFIOL*  NoneM
et al.?o (n=54)
Patil et al.2" 15 Retrospective No Nucleus/IOL drop
only
Rao et al?? 30 Prospective No None
Rashad et al.*®! 21 RCT SFIOL* None
(n=21)
Schallenberg 31 Retrospective No None
et al.?4
Our study 48 Retrospective SFIOL*# 56

(n=56)

I0P (7%)

CME (10%), raised

I0P (21%), redislocation (1)
CME (3), ERM (1)

6 months NA 6/15 62%
1 year NA 6/15  75%

6 months NA NA 80%
3 months NA 6/24 NA

None

Raised IOP (9%),

CME (19%), IOL
decentration (2)

Oval pupil (n=33%), raised
I0P (1)

Oval pupil (16%), raised
IOP (10%)

25 months NA 6/24 NA

15 months  6/24 6/15 71%

*Only postcataract eyes are presented here, another technique of IOL placement, *sutured SFIOL, **sutureless + sutured SFIOL, ®primary=same sitting as cataract
surgery, ®mean UCVA, BCVA, "only included eyes with microspherophakia, Mstudy on late in-the-bag IOL dislocation alone. NA: not available, RCT: randomized
controlled trial, RD: retinal detachment, UCVA: uncorrected visual acuity, BCVA: best-corrected visual acuity, CME: cystoid macular edema, IOL: intraocular lens,

IOP: intraocular pressure, ERM: epiretinal membrane

The visual outcomes in the iris claw group were inferior to
SFIOL at 1 month after surgery, but at 1 year there were no
differences. This could be because eyes with iris claw IOL had
more retinal comorbidities such as high myopia and diabetic
retinopathy compared with eyes that had SFIOL. Yet, most
of these were not vision threatening but may predispose to
delayed wound healing and visual recovery. Another reason
could be that a lot of the iris claw lenses were fixated at the
time of cataract surgery or very soon after (at 1 month), thus
leading to delayed wound healing and visual stabilization. In
contrast, most SFIOLs were performed as planned secondary
procedures in quiet eyes and resulted in minimal inflammation,
leading to quicker wound healing and visual recovery.

There have been many reports of visual outcomes
of retropupillary iris claw IOL placement in the recent
past [Table 3]. Our results in the iris claw group are very
similar to that reported in literature. In contrast, there are very

few studies comparing iris claw with SFIOL in the sitting of
post-cataract aphakia. Rashad ef al. performed a randomized
controlled study (without masking) of 21 eyes with iris claw
vs. 21 eyes with sutured SFIOL and found no differences in
best-corrected vision and complications. However, this
study reported outcomes limited to 3 months postoperative
period compared to our outcomes beyond 1 year in all eyes. We
found a higher incidence of CME in the SFIOL group, which
was surprising. It is possible that using triamcinolone-assisted
vitrectomy in the iris claw group reduced the incidence of
CME, as shown by Kelkar ef al. recently.! We also found a
higher incidence of transient-raised IOP (spikes) in the iris
claw group probably due to lack of prophylactic iridectomy
not being performed in these eyes as well as greater pigment
dispersion which is expected due to enclavation of iris tissue.

Ovalization of the pupil is a consistent finding reported by
all studies on retropupillary iris claw IOL fixation [Table 3]
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and can be as high as 33%. Distortion of the pupil may
compromise quality of vision regained by patients, however,
this phenomenon has never been adequately addressed in
the literature. Additionally, enclavation of iris tissue may
cause localized or generalized atrophic changes in the iris and
thereby affect the physiological functioning of the pupil. Very
few studies have followed up patients for > 1 year and, those
which have, do not employ anterior segment OCT (ASOCT) to
document changes in the iris architecture and pupil dynamics
inbright and dim illumination. Prospective studies in the future
should address these issues with longer follow-up data.

The advantages of our study are the comparative design,
relatively good sample, and follow-up periods. The drawbacks
are the retrospective design and lack of data regarding
endothelial cell counts and dynamic changes occurring in the
iris and pupil over the follow-up period.

Conclusion

Retropupillary iris claw IOL fixation is as safe as SFIOL for visual
rehabilitation of post-cataract aphakia. Both primary (i.e. at
the time of cataract surgery) and secondary approaches yield
comparable visual results. Visual rehabilitation following iris
claw IOL might take longer than SFIOL and ovalization of the
pupil is the commonest adverse effect reported with this type
of IOL design. Lastly, as SFIOL implantation is much more
technically challenging with a longer learning curve compared
to iris claw IOL, the choice of IOL depends on the surgeons’
expertise and previous exposure. Also, iris claw IOLs may be
preferred in eyes with poorly dilating pupils without other
iris deformities as in such cases, performing SFIOL becomes
extremely difficult. Future randomized control trials are
required with larger sample, better methodologies including
serial ASOCT images and longer follow up to determine
superiority of one IOL type over the other.
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