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Abstract
Background To report the indications, visual outcomes, and intra-operative and post-operative complications of iris-sutured
posterior chamber intraocular lens (IOL) in eyes with inadequate capsular support and complex ocular history.
Methods A chart review and data analysis of eyes that underwent iris fixation of posterior chamber (PC) IOL for correction
of aphakia, dislocated and subluxed IOLs, ectopia lentis, and IOL exchange. Data included clinical risk factors, associated
eye conditions, previous surgeries, and concomitant procedures. The pre-operative and post-operative vision, manifest
refraction, endothelial cell density, intraocular pressure (IOP), as well as intra-operative and post-operative complications
were also recorded.
Results One hundred and seventeen eyes from 114 patients were examined with a mean follow-up of 22.4 months. The most
common identifiable predisposing risk factor was high myopia in 23 eyes. A significant improvement in uncorrected and best
corrected visual acuity compared with baseline was observed. The most common post-operative complications included
recurrent IOL subluxation in 16 (13.7%) eyes, IOP spike in 7 (5.9%) eyes, cystoid macular oedema in 5 (4.3%) eyes, and
epiretinal membrane formation in 4 (3.4%) eyes. There was one (0.85%) case of sterile endophthalmitis.
Conclusions Iris suture fixation of PC IOLs is a good treatment option for eyes with inadequate capsular support and
complex ocular history.

Introduction

Phacoemulsification is one of the most commonly per-
formed procedures worldwide [1]. The latest improvements
in surgical equipment and intraocular lens (IOL) designs
made this procedure safe and efficacious. However, com-
plicated cases are still encountered. Post-operative in-the-
bag IOL dislocation is one such example, with an incidence
ranging from 0.2 to 3% [2–4]. In addition, spontaneous

crystalline lens dislocations, trauma, and zonulopathy,
among others, may leave inadequate capsular support for
IOL to be implanted in-the-bag.

In eyes lacking capsular support, several options for
primary or secondary IOL implantation exist. An anterior
chamber (AC) IOL can be placed using either the angular
support or with iris fixation (iris claw). Alternatively, a
posterior chamber (PC) IOL may be placed with either iris
fixation (using suture or claw) or scleral fixation (suture,
glue, or intrascleral haptic fixation). A recent metanalyses
found no evidence of superiority among these options,
although complications differed [5]. AC IOLs—although
easy to implant—can result in endothelial decompensation
or secondary glaucoma [6, 7]. Scleral-sutured IOLs can
cause suture-related complications of suture breakage, ero-
sion, and exposure, with endophthalmitis being the most
feared outcome [8]. Retinal detachment (RD), intraocular
haemorrhage, and elevated intraocular pressure (IOP) are
also occasionally encountered [8, 9]. An intrascleral haptic
fixation technique has been increasing in popularity with
many modifications being used [10, 11].
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Iris fixation offers some advantages including shorter
surgical time and lower risk of intraocular haemorrhage and
glaucoma progression [5]. Nonetheless, it can also be
associated with potential complications, including pigment
dispersion, chronic inflammation, progressive anterior
synechia formation, and pupillary distortion leading to glare
or halos [12–14]. The purpose of the current study was to
assess the visual and refractive outcomes and complications
of iris-sutured PC IOL implantation in eyes with inadequate
capsular support and complex ocular history.

Materials and methods

This retrospective chart review was approved by the insti-
tutional review board at the Johns Hopkins University and
was conducted in accordance with Health Insurance Port-
ability and Accountability Act (HIPAA) regulations and
Declaration of Helsinki. The charts of all patients who
underwent iris fixation of a three-piece foldable acrylic IOL
(MA50BM; Alcon Laboratories, Inc, Fort Worth, TX)
from January 2010 to July 2018 for correction of aphakia,
dislocated and subluxed IOLs, ectopia lentis, and IOL
exchange were analysed. Patients with insufficient data or
follow-up period less than 3 months were excluded. A total
of 117 eyes from 114 patients met our inclusion criteria and
were included in this study. These eyes have not been
reported on before.

Patient records were reviewed, and the following base-
line data were collected: demographic information, asso-
ciated eye conditions, time from initial cataract surgery and
information on previous surgeries, predisposing risk factors,
concomitant procedures, and indications for iris suture
fixation. Baseline and post-operative data were recorded for
uncorrected (UCVA) and best corrected visual acuity
(BCVA), manifest refraction (MRx), IOP, and number of
glaucoma medications. Data on central corneal endothelial
cell density (ECD) was also collected whenever available.
Measurement of ECD was performed using a noncontact
specular microscope (Cellchek, Konan Medical, Irvine,
CA). Endothelial cell loss (ECL) was expressed as the
percentage of pre-operative to post-operative change in
ECD over the pre-operative ECD.

All surgeries were performed by the same surgeon (YJD)
at an academic tertiary referral centre.

The surgical procedure has been described in detail by
our group [15, 16]. Briefly, hydrophobic acrylic three-piece
IOL (MA50BM, Alcon Laboratories, Inc, Fort Worth, TX)
was used in all cases. It was folded in a moustache tech-
nique and inserted into the AC. Then it was gently unfolded
in a pupillary capture technique with the haptics being
below the iris and the optic above. The haptics were
sutured to the mid-peripheral iris with two modified

McCannel sutures using 10–0 prolene on a CTC needle.
The sutures were then cut at the knot and internalised. After
that, the IOL optic was pushed behind the iris with the help
of a Sinskey hook.

Ocular examination with Snellen visual acuity, tono-
metry, and slit-lamp biomicroscopy was performed on all
patients at 1 day (POD1), 1 week (POW1), 1 month
(POM1), and all subsequent post-operative visits. All post-
operative complications were recorded. High myopia was
defined as an axial length > 26 mm. IOP spike was defined
as IOP ≥ 30 mmHg on POD1. Corneal oedema was defined
as a new-onset post-operative oedema that persisted
>1 month. Cystoid macular oedema (CME) was defined as a
new-onset post-operative oedema that was confirmed with
optical coherence tomography (OCT 3; Carl Zeiss Meditech
Inc, Dublin, CA). Lens tilt was defined as decentration
along the horizontal or vertical meridian, while lens dis-
location was defined as physical displacement of IOL into
the vitreous cavity/posterior pole.

The primary outcome indicator of the study was post-
operative visual acuity, particularly BCVA. Secondary
outcomes included changes in post-operative MRx, mean
absolute refractive error, IOP, number of glaucoma medi-
cations, change in ECD, and post-operative complications.

Statistical analysis

The mixed model was used to compare the pre-operative
with post-operative measurements at each time point by
taking account of the partial paired data. Snellen visual
acuity was transformed to logMAR equivalents to facilitate
statistical analysis. Visual acuity of hand motion was set at
2.3 logMAR, whereas counting fingers was set at 1.85
logMAR [17, 18]. Eyes aimed for near were excluded from
the analysis of post-operative UDVA, MRx, and spherical
equivalent (SE). A p value < 0.05 was considered statisti-
cally significant. All analyses were performed by using
software SAS 9.4 (SAS Institute Inc., Cary, NC).

Results

One hundred and seventeen eyes underwent iris fixation of
PC IOL, with a mean follow-up of 22.4 ± 18.9 months
(range: 3–84 months). The mean age at time of surgery was
67.5 ± 16.9 years (range: 13–91 years) (Table 1). One
hundred and thirteen cases (96.6%) had prior cataract
extraction (CE). Of those, the average time from CE to iris
suture fixation was 7.9 ± 9.3 years (range: 2 weeks–37
years). Most patients (86.3%) presented with a concomitant
ophthalmic condition, the most common of which were
glaucoma (21.4%), ERM (16.2%), and uveitis-glaucoma-
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hyphema (UGH) (12.8%) (Table 1). Among those with
glaucoma, 56% had previous glaucoma surgeries. About
69% of the total population had history of previous non-
cataract surgical procedures, the most common of which
were pars plana vitrectomy (PPV) (31.6%) and trabecu-
lectomy (10.3%). Overall 5.2% had a history of previous
IOL repositioning (Table 1).

The most common risk factors for post-operative IOL
displacement (i.e., occurring after the initial cataract sur-
gery) were: high myopia (25.5%), pseudoexfoliation (PEX)
syndrome (17.7%), and ocular trauma (14.4%) (Table 2).
Several indications for the current surgery (iris fixation)
were encountered: IOL subluxation (34.2%), IOL disloca-
tion (30.7%), aphakia (23.1%), and other less frequent
indications (Table 2). Combined PPV procedure was per-
formed in 41.0% of eyes.

There was a noticeable improvement in post-operative
UCVA compared with baseline. This improvement was
statistically significant from POW1 and was observable

Table 1 Demographic and pre-operative ocular characteristics.

Variable Variable

Age, mean ± SD
(years)

67.5 ± 16.9 Prior surgery, n (%)a,b

Gender, n (%) None 36 (30.7)

Male 65 (57.0) Trabeculectomy 12 (10.3)

Female 49 (43.0) PKP 4 (3.4)

Eye, n (%) DSAEK 3 (2.6)

Right 55 (47.0) Baerveldt implant 2 (1.7)

Left 62 (53.0) Scleral-glued IOL 2 (1.7)

Time from initial
surgery (months)

Scleral-sutured IOL 2 (1.7)

• mean ± SD 90.5 ± 104.9

• median 42.0

F/up duration (months) Iris-sutured IOL 1 (0.9)

• mean ± SD 22.4 ± 18.9

• median 14.5

Concomitant
ophthalmic condition,
n (%)

None 16 (13.7) PPV

Glaucoma 25 (21.4) PPV alone 6 (5.1)

ERM 19 (16.2) +Scleral buckle 13 (11.1)

UGH 15 (12.8) +Photocoagulation 8 (6.8)

AMD 10 (8.6) +IOL removal 4 (3.4)

DR 6 (5.1) +Silicone oil 2 (1.7)

Corneal oedema 6 (5.1) +Lensectomy and
photocoagulation

2 (1.7)

CME 5 (4.3) +Lensectomy 1 (0.9)

Fuchs’ corneal
dystrophy

3 (2.6) +IOL reposition 1 (0.9)

ABK 1 (0.9) Other 18 (15.4)

PBK 1 (0.9)

Other 10 (8.5)

SD standard deviation, ERM epiretinal membrane, UGH uveitis-
glaucoma-hyphema, AMD age-related macular degeneration, PBK
pseudophakic bullous keratopathy, CME cystoid macular oedema, DR
diabetic retinopathy, ABK aphakic bullous keratopathy, PKP penetrat-
ing keratoplasty, DSAEK Descemet’s stripping automated endothelial
keratoplasty, IOL intraocular lens, PPV pars plana vitrectomy
aTotal percentage exceeds 100% as several participants met multiple
criteria
bPrior surgeries included aside from initial cataract extraction

Table 2 Pre-, intra-, and post-operative characteristics.

Variable Value

Pre-operative

Indication for surgery n (%)

Subluxed IOL 40 (34.2)

Dislocated IOL 36 (30.7)

Aphakia 27 (23.1)

Ectopia lentis 10 (8.5)

AC IOL exchange 2 (1.7)

Multifocal IOL exchange 2 (1.7)

Risk factors for dislocation (total n= 90)

High myopia 23 (25.5)

PEX 16 (17.7)

Ocular trauma 13 (14.4)

Previous complicated CE 11 (12.2)

Unknown 17 (18.8)

Intra-operative

Surgery Performed n (%)

Iris-sutured IOL 64 (54.7)

Iris-sutured IOL ± PPV 48 (41.0)

Iris-sutured IOL ± Ahmed valve 2 (1.7)

Iris-sutured IOL ± trabeculectomy revision 2 (1.7)

Iris-sutured IOL ± silicone oil removal 1 (0.9)

Post-operative

Complications n (%)a

None 46 (39.3)

Re-subluxation (n= 117): 16 (13.7)

+PPV (n= 72)b 14 (19.4)

No PPV (n= 45) 2 (4.4)

Epiretinal membrane (n= 117): 4 (3.4)

+PPV (n= 72)b 4 (100)

No PPV (n= 45) 0 (0)

Cystoid macular oedema (n= 117): 5 (4.2)

+PPV (n= 72)b 4 (5.6)

No PPV (n= 45) 1 (2.2)

IOP spike 7 (5.9)

Pupil ovalization 6 (5.1)

PBK 5 (4.3)

Hyphema 3 (2.6)

Vitreous haemorrhage 2 (1.7)

Glaucoma 2 (1.7)

PKP failure 1 (0.9)

DSAEK failure 1 (0.9)

Macular hole 1 (0.9)

Choroidal detachment 1 (0.9)

Sterile endophthalmitis 1 (0.9)

IOL intraocular lens, AC anterior chamber, PEX pseudoexfoliation
syndrome, CE cataract extraction, IOP intraocular pressure, PPV pars
plana vitrectomy, PBK pseudophakic bullous keratopathy, PKP
penetrating keratoplasty, DSAEK Descemet’s stripping automated
endothelial keratoplasty
aTotal percentage exceeds 100% as several participants met multiple
criteria
bCombined or history of pars plana vitrectomy
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throughout the subsequent follow-up period (Fig. 1).
Number of eyes with UCVA of 20/40 or better was found to
be higher at POM1 (17.2%) and POM3 (26.7%) than at
baseline (14.0%) (p= 0.60 and p= 0.09, respectively). The
mean post-operative BCVA was statistically better at each
follow-up visit compared with baseline (Table 3). It was
relatively stable through the follow-up (Fig. 2). A greater
number of eyes demonstrated a BCVA of 20/40 or better at
POM1 (49.5%) and POM3 (50.0%) than preoperatively
(36.5%) (p= 0.06 and p= 0.05, respectively).

Changes in MRx are presented in Table 3. The mean
absolute refractive prediction error was not significantly

different during the follow-up period from that observed at
POM1 (Table 3). For cases aimed for emmetropia or near
emmetropia, myopic outcome in the average SE was
observed postoperatively (Table 3).

Mean post-operative IOP was lower than pre-operative
during the follow-up period (Table 3). Number of glaucoma
drops was also lower postoperatively compared with base-
line (Table 3). IOP spike was observed in seven cases
(Table 2), one had a history of glaucoma. Two cases of
new-onset glaucoma developed by the end of the follow-up
period. These cases were medically managed.

Sixteen cases (13.7%) had recurrent IOL subluxation
(Table 2), fourteen of which had either concomitant

Fig. 1 Change in mean UCVA with standard deviations over time.

Table 3 Comparison of pre- and
post-operative measurements.

Variable Pre-
operative
(mean ±
SD)

post-
operative
(mean ±
SD) 1 day

post-operative
(mean ±
SD) 1 week

post-
operative
(mean ±
SD)
1 month

post-
operative
(mean ±
SD)
3 months

post-
operative
(mean ±
SD)
6 months

post-
operative
(mean ±
SD) 1 year

MRx sphere 1.1 ± 6.8
(n= 44)

−2.4 ± 3.1
P= 0.003*
(n= 44)

−2.0 ± 1.5
P= 0.016
(n= 40)

−2.6 ± 1.8
P= 0.015
(n= 32)

−2.7 ± 1.9
P= 0.04
(n= 26)

MRx cylinder 1.4 ± 1.5
(n= 43)

1.5 ± 1.5
P= 0.81
(n= 43)

1.1 ± 0.9
P= 0.40
(n= 40)

2.0 ± 1.6
P= 0.11
(n= 32)

2.0 ± 1.7
P= 0.17
(n= 26)

Spherical
equivalent

1.6 ± 6.1
(n= 50)

−1.7 ± 3.1
P= 0.002
(n= 49)

−1.3 ± 1.4
P= 0.009
(n= 43)

−1.6 ± 1.6
P= 0.016
(n= 33)

−1.6 ± 1.7
P= 0.03
(n= 28)

Mean absolute
refractive
prediction error

1.1 ± 1.0
(n= 43)

0.8 ± 0.7
P= 0.071
(n= 38)

1.3 ± 0.9
P= 0.48
(n= 29)

1.2 ± 0.8
P= 0.62
(n= 23)

BCVA 0.6 ± 0.6
(n= 102)

0.5 ± 0.4
P= 0.003
(n= 90)

0.5 ± 0.5
P= 0.008
(n= 85)

0.5 ± 0.5
P= 0.006
(n= 79)

0.4 ± 0.4
P= 0.006
(n= 53)

Intraocular
pressure

16.7 ± 6.4
(n= 109)

16.2 ± 8.6
P= 0.66
(n= 100)

16.0 ± 8.2
P= 0.48
(n= 93)

15.8 ± 6.0
P= 0.28
(n= 97)

15.6 ± 5.4
P= 0.13
(n= 93)

15.6 ± 4.9
P= 0.15
(n= 78)

16.0 ± 5.7
P= 0.16
(n= 59)

# of
glaucoma drops

0.4 ± 0.8
(n= 111)

0.3 ± 0.7
P= 0.16
(n= 98)

0.3 ± 0.7
P= 0.22
(n= 93)

0.3 ± 0.6
P= 0.16
(n= 80)

0.3 ± 0.7
P= 0.48
(n= 60)

p values calculated using mixed model

SD standard deviation, MRx manifest refraction, BCVA best corrected visual acuity

*p values calculated using nonlinear mixed model with negative binomial distribution

Fig. 2 Change in mean BCVA with standard deviations over time.
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(seven eyes) or prior (seven eyes) PPV. The mean
interval for post-operative re-subluxation was 5.3 ± 8.3
(range: 1 day–33 months) months. Without PPV cases, the
re-subluxation rate was 2/45 (4.4%) cases.

Four eyes developed ERM postoperatively (Table 2).
Of those, three eyes underwent a combined PPV with iris-
sutured IOL procedure and one eye had a history of PPV
with SB procedure. The mean interval for post-operative
ERM formation was 3.8 ± 2.6 (range: 1–6) months. Five
cases of CME were diagnosed postoperatively (Table 2);
four received a combined PPV with iris-sutured IOL
procedure. The mean interval for post-operative CME
formation was 5.5 ± 2.7 (range: 1.5–9) months. It should
be mentioned that due to pre-operative poor fundus visi-
bility in some cases, the presence of CME and ERM may
not have been assessed properly. If eyes with combined
PPV surgery or a history of previous PPV were excluded,
rate of ERM would be 0/45 (0%) and rate of CME would
be 1/45 (2.2%).

Six eyes developed misshapen pupil. Five new cases of
pseudophakic bullous keratopathy (PBK) were documented
postoperatively (Table 2). For eyes with available data on
central corneal ECD (n= 18 eyes), the mean ECD decreased
from 1976 to 1788 cells/mm2 at post-operative month 3 (P=
0.065). Fuchs’ corneal dystrophy was diagnosed in three eyes
before surgery, but none of these eyes decompensated during
the follow-up period. Some haemorrhagic complications were
noticed postoperatively: hyphema in three eyes (needed AC
wash out in one eye) and vitreous haemorrhage in two eyes
(necessitating PPV with AC wash out). A post-operative
choroidal detachment occurred in one eye (Table 2). None of
the studied eyes developed RD, pigment dispersion syndrome,
or post-operative uveitis.

Sterile endophthalmitis was suspected in one eye 3 months
after surgery. This eye had a combined PPV procedure due to
retained lens fragment and a pre-operative BCVA of 20/60.
This patient had a history of retinal surgeries and chronic
CME. AC fluid was tapped and sent for cultures followed by
intravitreal vancomycin and ceftazidime injection. Fortified
antibiotics (hourly tobramycin and vancomycin) were pre-
scribed. Gram stain showed no evidence of organisms, and
cultures were negative for bacteria and fungi. On the last
follow-up visit (9 months after surgery) BCVA was 20/70 in
that eye. No eye was blinded in the study.

Discussion

The rate of PC IOL dislocation after a primary cataract
surgery has been reported to be around 0.2–3% [2–4].
A large retrospective, population-based cohort study iden-
tified a cumulative risk of IOL dislocation following CE of
0.1% after 10 years, 0.2% after 15 years, 0.7% after 20

years, and 1.7% after 25 years [19]. Early cases of spon-
taneous IOL dislocation (<3 months) are generally a result
of tearing of the posterior capsule and/or rupture of the
equatorial zonules, whereas late in-the-bag dislocation is
related to progressive zonular insufficiency and/or capsular
bag contraction [20]. In PEX cases, for example, the mean
interval between cataract surgery and IOL dislocation is
usually 5.5–8.5 years [19, 21–24], but some cases could
present as late as 18 years after surgery [25].

Once dislocation occurs, or the capsular support is lost or
deemed inadequate, there are different approaches by which
IOLs can be fixed in place. Iris fixation can be more techni-
cally demanding than scleral fixation and AC IOL placement.
However, it can offer less suture-related complications in
comparison with scleral-sutured IOLs [26]. Moreover, iris
fixation facilitates placement of the IOL closer to the phy-
siological anatomic position. Another advantage of the iris
fixation technique is sparing of the conjunctiva, which can be
advantageous in case of future glaucoma or retina surgeries.

Intrascleral haptic fixation technique has been increasing in
popularity. There are many modifications of this technique
[8–11]. Scleral IOL fixation using Gore-tex suture was shown
to have a significant improvement in visual acuity without
suture-related complications. However, a number of other
non-suture-related complications, including hypotony, ocular
hypertension, haemorrhagic complications, and CME forma-
tion, were observed [8]. Two other techniques should be
mentioned: scleral-glued IOL technique described by Agar-
wal et al. [10] and IOL flange technique described by Yamane
et al. [11]. One year follow-up of the scleral-glued IOL
technique showed promising functional results with risk of
5.6% of IOL decentration, 3.7% of pigment dispersion, and
7.5% of CME [27]. Flange IOL study had a 36 months
follow-up and reported good functional results with risk of
8% iris capture and 5% vitreous haemorrhage [11].

To our knowledge, there is only one randomised trial
comparing three IOL fixation techniques (AC IOL, scleral-
sutured IOL, and iris-sutured IOL) in eyes lacking capsular
support [28]. All procedures were conducted with con-
comitant PKP in 176 patients. Visual outcomes were
similar in all three groups, but iris-sutured PC IOLs were
associated with significantly less frequent CME (20%)
compared with AC IOLs (38%) and scleral-sutured IOLs
(41%). The group with scleral fixation of PC IOLs had the
highest number of complications. In a recent metanalyses
comparing paired studies of transscleral-fixated, intrascl-
eral-fixated, and iris-fixated IOLs, intrascleral fixation was
found to have a lower risk of CME compared with trans-
scleral fixation [5]. Also, lower risk of intraocular hae-
morrhage and glaucoma escalation was observed in iris
fixation than in either of the other fixation techniques.
However, iris fixation was associated with a higher risk of
ECL compared with transscleral fixation.

Outcomes and complications of iris-fixated intraocular lenses in cases with inadequate capsular support. . . 1879



Regarding visual outcomes, the aforementioned meta-
nalyses did not find a significant difference in post-
operative BCVA in any pair of comparisons [5]. Also, no
significant difference was observed in the number of
eyes achieved BCVA 20/40 or better at the final visit.
We observed improvement in UCVA postoperatively
compared with baseline. This improvement was statisti-
cally significant from POW1 and remained as such
throughout the follow-up period. The mean post-operative
BCVA was significantly better at each follow-up visit
compared with baseline. Overall 49.5% of eyes achieved a
BCVA of 20/40 or better postoperatively. Similar results
were observed by other investigators [15, 16, 29].
It should be noted that our cohort consisted of a high
number of complicated eyes with multiple previous
posterior-segment surgeries, thus possibly limiting the
patients’ visual potential.

A decrease of almost 200 cells/mm2 in corneal ECD was
observed at POM3 after iris-sutured IOL procedure. At
6 months postoperatively, Yamane et al. reported decrease
in ECD from 2341 cells/mm2 to 2313 cells/mm2 (p < 0.01)
[11]. Similar results were reported by Agarwal et al. (5.2%
ECL) at one year postoperatively [27]. Kim et al., did not
observe a statistically significant difference in the ECL in
iris fixation group (12.7% ± 8.7%) vs transscleral fixation
group (10.9% ± 9.2%) [30].

Post-operative glaucoma can develop in eyes undergoing
iris fixation procedure [15, 29]. In our cohort, two cases of
new-onset glaucoma developed by the end of the follow-up
period. Overall, post-operative IOP values were minimally
lower than pre-operative values. Also, a decrease in number
of glaucoma drops was noted.

The rate of recurrent subluxation after iris suture fixation
procedure can range from 0 to 13% [15, 30]. In the current
study, recurrent subluxations occurred in 13.7% of eyes
postoperatively. The most common risk factor for re-
subluxation in our cohort was concurrent or previous PPV
(14/16 cases). If combined PPV cases and cases with a
history of PPV were excluded, the re-subluxation rate
would be 2/45 (4.4%). Our findings support the recent
observation made by Vounotrypidis et al. that vitrectomy is
a major underreported risk factor for IOL re-subluxation
[31]. All eyes in our study were surgically managed.

Four eyes developed ERM postoperatively with a
mean interval for ERM formation of 3.8 ± 2.6 (range:
1–6 months) months. Of those, three eyes had undergone a
combined PPV with iris-sutured IOL procedure and one eye
had a history of PPV with SB procedure. It is unclear
whether the ERM formation was due to the iris suture
procedure, the other risk factors, or a combination of all.
The rate of ERM formation may be as high as 35.1% after
PPV alone [32]. All cases were surgically managed during
the follow-up period.

The rate of CME after uncomplicated phacoemulsifi-
cation is 0.1–2.35% [33] and 15.8% after complicated
surgery [34]. PPV alone may result in 15.2% of post-
operative CME [32]. In our study, CME developed in five
eyes postoperatively with a mean interval for CME
development of 5.5 ± 2.7 (range: 1.5–9 months) months.
Of note, all cases had other risk factors for the develop-
ment of CME (four eyes had a combined PPV procedure
and one eye had a complicated primary cataract surgery).
In our study, all cases of post-operative CME were suc-
cessfully managed with steroidal and nonsteroidal anti-
inflammatory drops.

One concern after iris suture fixation of a PC IOL is iris
chafing and development of pigment dispersion syndrome.
A number of studies have reported that progressive pigment
dispersion glaucoma has not been identified as a common
late complication with this form of fixation [16, 28]. In our
study, no new-onset cases of pigment dispersion or chronic
uveitis were observed. The MA50BM hydrophobic acrylic
IOL was used in all cases and has a posterior angulation of
10°. We surmise that this angulation could decrease the risk
of iris chafing.

Limitations of this study include its retrospective
design. This led to the absence of some data, as it was not
recorded in every patient’s chart. Chart review also
resulted in relatively small n values for some study
characteristics, such as ECD. These limitations were
unavoidable. However, this study is distinct from prior
publications in its inclusion of high-complexity cases,
long follow-up period and minimum follow-up inclusion
of 3 months.

Our data demonstrate that the iris-sutured PC IOL pro-
cedure can be a beneficial treatment option for eyes with
inadequate capsular support and complex ocular history. It
may lead to improved vision, long-term stability, and safety.
In eyes with previous or combined PPV, the outcome of
iris-sutured IOL procedure was not as good as in eyes that
did not undergo PPV. Complications from surgery may
occur up to 9 months postoperatively. Longer minimum
follow-up period is recommended for future studies of
secondary IOL outcomes to capture complications of such
procedures.

Summary

What was known before

● There are different techniques for IOL fixation in eyes
lacking adequate capsular support. Among them are
scleral fixation (sutured IOL fixation, glued, or intrascl-
eral haptic fixation), iris fixation (sutured or claw), or
anterior chamber IOL placement.
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What this study adds

● Iris suture IOL fixation can lead to improved vision,
long-term stability, and safety in eyes with inadequate
capsular support and complex ocular history.

● Complications from surgery may occur up to 9 months
postoperatively. Longer minimum follow-up period is
recommended for future studies to capture complica-
tions of such procedures.

● Eyes with previous or combined PPV do not do as well
as eyes that do not undergo PPV.
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