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A B S T R A C T

Aim: To evaluate post operative visual outcomes and complications of retro-pupillary iris fixated
Intracoular lens (IOL) in aphakia.
Materials and Methods: This is a prospective interventional case study conducted at our tertiary eye
care centre from March 2018 to February 2019. All monocular aphakias secondary to any cause with no
capsular support, good iris diaphragm support and BCVA of better than 6/60 were included. Patients who
required combined procedures like trabeculectomy and retinal procedure were excluded. Patients with poor
endothelial count/ corneal decompensation, any posterior segment pathologies, pre existing glaucoma and
any form of uveitis were also excluded from the study. Pre operative visual acuity, slit lamp examination
and fundus examination were carried out. Anterior vitrectomy and retropupillary fixation of iris claw lens
were done. The primary outcome was to assess the post operative visual acuity and secondary outcome was
to analyse post operative complications at various intervals up to 6 months after surgery.
Results: Our study comprised of thirty eyes of 30 aphakic patients. Retropupillary Iris fixated IOL was
inserted as primary intraocular lens in 18 patients (60%) and secondary intraocular lens in 12 patients
(40%). Baseline best corrected visual acuity was 0.831±0.66 logMAR. Four patients had light perception
at baseline. The mean best corrected visual acuity was 0.77±0.35 logMAR at month 1, 0.64±0.36logMAR
at month 3 and 0.53±0.33logMAR at month 6. Mean intraocular pressure at baseline was 16mmHg. Mean
intraocular pressure at month 1, 3 and 6 were 17mmHg, 16mmHg, and 16mmHg respectively. Among
the complications, twelve eyes (40%) had significant ovalisation of pupil at post operative month 1 which
persisted at month 6, two eyes(6.66%) had transient ocular hypertension (OHT), and none of the eyes
progressed to glaucoma. Choroidal detachment was noted in 2 eyes (6.66%), CME in 3 eyes (9.99%),
1 eye (3.33%) had retinal detachment and 2 eyes (6.66%) had one haptic disenclavation. Among the
complications, ovalisation of pupil was the most common observed one.
Conclusion: Retro-pupillary Iris fixated IOL is an effective, safe and simple procedure for management of
aphakia in eyes with no posterior capsular support.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Cataract surgery is the most common cause of aphakia.
During a complicated cataract surgery, zonular dialysis
or posterior capsular tear/dehiscence can cause inadequate
capsular support and difficulty to implant “in the bag”
IOL or ciliary sulcus supported IOL.1 There are various
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intraocular lenses available to overcome this problem and
to provide good vision to the patient. Angle supported
anterior chamber intraocular lens (ACIOL),2 anterior
chamber(AC) iris-claw lens,3 retropupillary iris fixated
IOL,4,5 and Scleral-fixated IOL (SFIOL)6 are the various
options available for surgical correction of aphakia. ACIOL
insertion is technically easy, but it carries complications like
pseudophakic bullous keratopathy, uveitis, damage to angle
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structures, glaucoma,7 cystoid macular edema, pupillary
block, fibrosis of haptics and hence contraindicated in
patients with glaucoma, shallow anterior chamber and
corneal endothelial pathologies. Anterior chamber Iris claw
IOL also carries complications like Corneal endothelial
damage,8 secondary glaucoma and pupillary block. Hence
came this idea of retropupillary iris fixated IOL, which is
more simple, effective and safer technique than ACIOL or
Anterior chamber Iris claw IOL.

SFIOLs are another mode to treat aphakia and it has
the advantage of being placed near focal point of the eye.
But the fixation procedure is time consuming with difficult
intraocular manipulation. It is characterised by certain
complications such as IOL tilt, optic capture of iris, vitreous
hemorrhage, IOL decentration/dislocation, knot exposure,
suture breakage and retinal detachment.9

Given the simplicity of the procedure, shorter
learning curve,10 lesser complications and effectiveness,
retropupillary Iris fixated IOL have become popular in
the management of aphakia. In this technique, haptics of
the poly methyl methacrylate (PMMA) IOL are anchored
to posterior surface of the iris, placing them far from
the corneal endothelium and irido-corneal angle, which
theoretically reduces the risk for trabecular meshwork
damage and endothelial damage when compared to
ACIOL/Anterior chamber iris claw IOL. There is no
general consensus about the best placement of iris claw
lens, however study reported AC implantation causes higher
endothelial cell loss (ECL) compared to retropupillary iris
fixated IOL.11

The purpose of this non comparative study was to
analyse the visual outcomes and complications after the
retropupillary iris fixated IOL implantation for correction of
aphakia, both as primary or secondary procedure.

2. Materials and Methods

This is a prospective interventional study conducted at our
tertiary eye care centre. Thirty patients who underwent
retropupilary iris fixated IOL from March 2018 to February
2019 were enrolled. Patients were fully informed about
the risks and benefits of the surgery and informed
consent was obtained. Study was conducted in accordance
with tenets of Declaration of Helsinki. All monocular
aphakias secondary to any cause with no capsular support,
good iris diaphragm support and BCVA of better than
6/60 were included. Patients who required combined
procedures like trabeculectomy and retinal procedure were
excluded. Patients with poor endothelial count/ corneal
decompensation, any posterior segment pathologies, pre
existing glaucoma and any form of uveitis were also
excluded from the study. Preoperative data were collected
on patient demographics, history of prior ocular surgery,
cause for aphakia, associated ocular diseases, uncorrected
distance visual acuity(UCVA), best corrected distance

visual acuity(BCVA), refraction, intraocular pressure, slit
lamp examination, dilated fundus evaluation and biometry
were recorded. Post operative data were obtained on
UCVA, BCVA, clinical signs of ECL, IOL position, IOP,
pigment dispersion, gonioscopy(wherever necessary) and
complications.

2.1. Surgical technique

All patients underwent standard procedure of choice
– Anterior vitrectomy and Iris claw lens implantation.
Standard SRK/T formula was used to calculate the IOL
power. Under peribulbar anesthesia, all the surgeries were
performed by the single experienced surgeon, using the
same surgical protocol(SK). In case of primary IOL surgery,
same surgical wound was used for insertion of IOL.
In cases of secondary IOL implantation, the pre-existing
sclerocorneal tunnel was opened. Three limbal side ports
at 3, 4 and 9 o’clock were made, AC maintainer was
secured and anterior vitrectomy was done to ensure that
there were no residual vitreous strands in the AC or wound.
Remnants of anterior and posterior capsule along with the
cortex and irido-vitreal adhesions were removed. Peripheral
iridectomy (PI) was performed using the vitrector between
11 and 2 o’ clock. Intracameral 0.1 ml of pilocarpine
nitrate 0.5% (Aurocarpine, Madurai, India) was used to
constrict the pupil. Viscoelastic (Hydroxy propyl methyl
cellulose 2%) was injected into the AC. Using iris-claw
holding forceps, iris-claw IOL was introduced in the AC,
and the haptics were rotated to 3 and 9 o’ clock, using
a Sinskey hook. The optic was held in the center of the
pupil with forceps, and the haptic was dipped under the iris
surface. The bump of the haptic should be visible on the
iris surface, and using a Sinskey hook through the side port,
the mid peripheral iris was gently tapped at the center of
the haptic to enclave the IOL to the posterior iris surface.
Once the haptic was enclaved, a dimple was visible on the
iris surface, and the other haptic was enclaved in a similar
way. After enclavation, IOL was tapped to check for the
IOL stability. Viscoelastic was removed and side ports were
hydrated. Scleral incision was sutured with interrupted 10-
0 nylon and conjunctiva was sutured with 8-0 polyglactin
(Vicryl). Postoperatively, all the patients were prescribed
topical prednisolone acetate 1% and moxifloxacin 0.5% four
times/day, tapered over a period of 6 weeks. Patients were
asked to come for follow-up at 1 day, 1 week, 1 month, 3
months, 6 months, 1 year, and 6 monthly thereafter.

2.2. Statistical analysis

Statisitcal analysis was performed using the SPSS version
16 (SPSS/IBM Inc., Chicago, Illinois, USA). Snellen CDVA
was converted to logMAR units for the analysis. Visual
acuity of hand movement and Counting finger close to face
was assigned the equivalent of 3 and 2 logMAR units,
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respectively.12,13 Descriptive analysis was carried out, and
the data were analyzed using paired t-test. A value of P<
0.05 was considered statistically significant.

3. Results

The study comprised of thirty eyes of 30 patients with
monocular aphakia. The mean age was 54±6 years (range
20-60 years). The IOLs were inserted during primary
lens procedure for 18 patients (60%) and as secondary
lens procedure in 12 patients(40%). There was no gender
predilection. The parameters assessed during follow up were
visual acuity and various post-operative complications.

Intraoperative PC rent with no PC support following
cataract surgery was the most common etiology of aphakia.
(Table 1) Baseline best corrected visual acuity was
0.831±0.66 logMAR. The mean best corrected visual acuity
was 0.77±0.35 logMAR at one month 0.64±0.36logMAR
at three months and 0.53±0.33logMAR at six months
respectively. (Table 2) Improvement in the visual acuity
was statistically significant compared to preoperative visual
acuity (P value <0.05).

Mean intraocular pressure at baseline was 16mmHg.
Mean intraocular pressure at month 1, 3 and 6 were
17mmHg, 16mmHg, and 16mmHg. Among the
complications, twelve eyes (40%) had significant
ovalisation of pupil at post operative month 1 which
persisted at month 6, two eyes(6.66%) had transient ocular
hypertension (OHT), and none of the eyes progressed
to glaucoma. Choroidal detachment was noted in 2
eyes (6.66%), CME in 3 eyes (9.99%), 1 eye (3.33%)
had retinal detachment and 2 eyes (6.66%) had one
haptic disenclavation. There were no complications
intraoperatively and all the IOLs were well centered at the
end of the procedure.

Pupillary distortion (oval shaped pupil) was the most
common complication noted in 12 patients(40%). It was
followed by pigment clumping over the IOL (27%).
Elevated IOP and macular edema were noted in 3 patients
(10%). Rise in IOP was managed adequately with topical
anti-glaucoma medication. At each visit IOP was measured
and it was observed that IOP had decreased adequately. Iris
chaffing at the enclavation site of the IOL was noted in 2
patients(6.66%). All complications are depicted in Table 3.

Table 1: Etiology of aphakia

Causes Number Percentage
Traumatic Cataract 3 10
Intraoperative pc rent with
no PC support

22 73

Pex with NDP 2 7
Mature cataract with
subluxation

3 10

Table 2: Visual acuity changes after surgery

BCVA 6/6 – 6/18 6/24- 6/60 < 6/60
Preoperative 14 9 7
At 1 month 10 14 6
At 3 month 13 12 5
At 6 month 20 5 5

Table 3: Intraoperative and post operative complications

Complications Numbers Percentage
Pupil distortion 12 40
Iris chaffing at enclavation
site

2 7

Pigment clump over iol 8 27
Secondary glaucoma 3 10
Macular edema 3 10
Retinal detachment 1 3
Vitreous hemorrhage 1 3

4. Discussion

Aphakia is one of the complications of cataract surgery due
to inadequate posterior capsular support. Surgical correction
of aphakia is associated with better binocular visual acuity
than spectacle correction or contact lens use. Various
intraocular lenses are available to correct aphakia like
anterior chamber IOLs (ACIOLs), AC iris claw IOL, scleral
fixated IOLs and retropupillary iris fixated IOL.4,5 ACIOLs
have more incidence of endothelial decompensation8

whereas SFIOLs need more experience to master. Basically
in our study we evaluated post operative visual outcome and
complications in aphakic patients after retropupillary iris
claw placement. Each of the available method has its own
pros and cons. The retropupillary placement of iris claw lens
has advantages of true posterior chamber IOL with lesser
intra and post operative complications and best possible
visual rehabilitation. The visual outcome was best attained
in the group of post cataract surgery patients compared to
traumatic cataract. It has another advantage of lesser risk of
endothelial decompensation.

In our study, patients were in the age group of 20-60
years with the mean age of 54±-6 years which is comparable
with the study done by Mansoori et al.1 where the mean age
was 54.64 years.

In our study, at the end of 6 months follow up, 25
patients had BCVA of >6/18, 5 patients had BCVA of >6/60
and other 5 patients with > 6/60 due to macular edema,
retinal detachment and vitreous haemorrhage. Patients with
macular edema slowly recovered vision after treatment.

The most common complication noted in our study was
pupil distortion (ovalisation of pupil) in 12 patients(40%).
In a study done by Mansoori et al.1 noticed 20 cases of
irregular pupil(20%). Similarly in a study done by Tomy
R et al noticed mild temporal ovalisation in 14.2% and
Gonnerman et al.13 in their study reported pupil irregularity
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in 13.9%.
In our study, elevated intraocular pressure of 22mmHg

was noted in 3 patients (10%) on 1st postoperative day
which was controlled with antiglaucoma medications and
permanent rise was not noted which is comparable with
the study done by Toro et al.14 In our study we also noted
pigment clumping over the IOL in 8 patients (27%).

In our study, cystoid macular edema was observed in 3
patients (10%) which attributed to low vision. According
to the study done by Toro et al.14 who observed macular
edema 4-12 weeks after cataract surgery and contributed to
decreased vision which later improved on treatment. Study
conducted by Tomy R et al.14 found macular edema in 3
patients which accounted for 8.57%.

In our study, we noted 1 case of retinal detachment and 1
case of vitreous haemorrhage which also contributed to low
vision at 6 months follow up.

The limitations of our study was that endothelial cell
counts were not done preoperatively owing to the study done
by Gicquel et al.11 in which they compared AC iris claw
IOL and retropupillary iris claw IOL and observed lower
endothelial cell loss in posterior chamber implantation
significantly. Another limitation was lesser sample size of
30 patients.

5. Conclusion

The retropupillary iris claw IOL implantation provided good
visual outcome with favourable complication rate. It has
the advantage of posterior chamber lens position near to
nodal point of eye, surgery is easy to master and faster
technique with no significant corneal damage. It is the safe
and effective method to correct aphakia in patients with no
posterior capsule support.
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