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ABSTRACT

Introduction: In cases of inadequate capsular
support for intraocular lens (IOL) implantation,
iris-claw IOL is a practical option. Iris-claw IOL
can be implanted anteriorly or retropupillary. In
this study, we compare the outcome of
implantation of iris-claw IOL between anterior
and retropupillary locations.
Methods: We retrospectively examined the
characteristics and outcomes of patients who
underwent iris-claw ‘‘Artisan�’’ intraocular lens
implantation (IOL) during the period of January
2014 to July 2020. The study population inclu-
ded all patients who underwent iris-claw IOL
implantation, whether as a primary or sec-
ondary implantation, regardless of the causative
indication. The study population was catego-
rized by location of implantation and indica-
tion. The outcome was compared by visual
acuity and postoperative complications.
Results: In this study, 171 eyes of 151 patients
were included. Iris-claw IOL was implanted
anteriorly in 110 (64.3%) eyes. The most com-
mon indication for iris-claw IOL was

complicated cataract surgery, followed by ecto-
pia lentis and by trauma. Patients with retrop-
upillary position achieved better visual outcome
whatever the causative indication. Anterior iris-
claw IOL patients had more high intraocular
pressure readings and macular edema.
Conclusions: This study revealed that retrop-
upillary iris-claw IOL may achieve better visual
outcome without significant postoperative
complications. Further prospective studies and
trials on larger sample sizes are needed.

Keywords: Complicated cataract surgery;
Ectopia lentis; Iris-claw IOL; Retropupillary

Key Summary Points

Why carry out this study?

Iris-claw intraocular lens (IOL) can be
implanted anteriorly or retropupillary.

Most studies compare anterior versus
retropupillary iris-claw IOL in aphakic
eyes after complicated surgery only.

They reveal no significant difference in the
visual outcome between the two groups.

What was learned from the study?

Retropupillary iris-claw IOL achieved
a better visual outcome.

R. Al-Dwairi (&) � O. Saleh � A. Aleshawi �
Z. Alladkanie � O. Al Deyabat � A. Alasheh � S. Adi �
M. Al-Howthi
Division of Ophthalmology, Department of Special
Surgery, Faculty of Medicine, Jordan University of
Science and Technology, P.O. Box 3030, Irbid
22110, Jordan
e-mail: ramialdwairi@yahoo.com

Ophthalmol Ther (2022) 11:771–784

https://doi.org/10.1007/s40123-022-00474-2

http://orcid.org/0000-0002-4187-4527
http://crossmark.crossref.org/dialog/?doi=10.1007/s40123-022-00474-2&amp;domain=pdf
https://doi.org/10.1007/s40123-022-00474-2


Also, the retropupillary location causes
fewer postoperative complications such as
high intraocular pressure.

Proper preoperative preparation such as
intraocular lens measurement and
individualized case selection is a crucial
step in managing those patients.

INTRODUCTION

During cataract surgery, the best outcome can
be achieved by implanting the intraocular lens
(IOL) in the capsular bag as it resembles the
natural location of the crystalline lens. How-
ever, for many reasons, the capsular support
would be inadequate to implant the IOL in the
bag of the sulcus. These situations included
traumatic crystalline lens subluxation, compli-
cated cataract surgery, dislocation of the IOL,
zonular dehiscence, and after early congenital
cataract extraction [1–5]. To overcome this
problem, several techniques were utilized and
included sutured scleral fixation, anterior
chamber fixation, and iris fixation, either
implanted into the anterior chamber or retrop-
upillary [1–5].

Regarding anterior chamber IOL, surgical
implantation is safe and fast. On the other
hand, use of these IOLs is well known to cause
secondary glaucoma, endothelial cell loss, bul-
lous keratopathy, and uveitis [6]. Scleral-fixated
IOLs have advantages over anterior chamber
IOL in that they are far away from the angle,
and they respect the anatomy of the eye despite
the difficulty and long operation procedure
with extensive intraocular manipulation. Many
complications were reported after scleral-fixated
IOL implantation and included vitreous incar-
ceration, IOL decentration, chronic inflamma-
tion, retinal detachment, conjunctival erosions,
scleromalacia, and pigment dispersion and have
a lifelong risk of IOL drop [7, 8].

Regarding iris-claw IOL, the first model was
fixated in 1972 to the midperipheral point of
the iris, where the iris is less vascularized [9].
One of the latest versions of iris-claw IOL

designed for aphakia is the Artisan Aphakia
Model (convex/concave) (Ophtec BV, Gronin-
gen, The Netherlands). This Artisan IOL model
was designated to be implanted in the anterior
chamber and showed better visual outcome
with fewer complications [10–12]. However,
many surgeons have investigated their experi-
ence in implantation of the Artisan IOL
retropupillary because of the possible risk of
endothelial cell loss if the iris-claw IOL is
implanted into the anterior chamber [2, 8]. This
retrospective study aims to evaluate the overall
practice of iris-claw IOL implantation and
focuses on the differences between anterior and
retropupillary locations.

METHODS

Patients and Data

After obtaining Institutional Review Board (IRB)
approval, we retrospectively examined the
clinico-demographic characteristics of 171 eyes
of 151 patients who underwent iris-claw ‘‘Arti-
san�’’ IOL implantation during the period of
January 2014 to July 2020. The study was con-
ducted at King Abdullah University Hospital
(KAUH), a tertiary care center located in North
Jordan, which is affiliated with the Jordan
University of Science and Technology (JUST).
Using the hospital paper-based and electronic
medical records, demographic data (age, sex),
past medical history, and past ocular history
were retrieved. Also, the indications and pre-
operative optical parameters were collected.
Furthermore, the operative details [including
the location of iris-claw IOL implantation (an-
terior or retropupillary)], visual outcome, and
postoperative complications were studied.

This study received ethics approval from the
Research and Ethics Committee, Jordan
University of Science and Technology, with
reference number 14/134/2020. We confirm
that the privacy of the participants was main-
tained, and the data were anonymized and kept
with confidentiality.

The study population included all patients
who underwent iris-claw IOL implantation
whether as a primary or secondary implantation
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regardless of the causative indication. The
exclusion criteria comprised patients with
insufficient pre- or postoperative data. Most of
these cases were referral cases with complicated
procedures from secondary care centers. The
study population was categorized by location of
implantation and by indication. The patients
were divided by location into two main groups:
anterior iris-claw IOL and retropupillary iris-
claw IOL. By indication, the patients were
divided into several groups. First was patients
who suffered from trauma which resulted in
subluxation or total dislocation of the crys-
talline lens or ruptured cataractous lens without
adequate capsular support. This group also
included patients with iris trauma or iris tissue
loss who required iridoplasty and patients with
posterior segment involvement including
patients with traumatic retinal detachment. The
second group comprised cataract surgery com-
plications which included posterior capsular
rupture (PCR) with or without dropped crys-
talline lens material with inadequate capsular
support, dislocated IOL, and dropped IOL. The
iris-claw IOL was implanted either as a primary
IOL intraoperatively during complicated catar-
act surgery or as a secondary IOL in cases of
dropped IOL, dropped nucleus material, and
dislocated IOL and some cases of PCR where the
patients were left aphakic. The third group
implicated pediatric patients with congenital
cataract extraction with or without anterior
vitrectomy. The fourth group comprised
patients with non-traumatic ectopia lentis
(subluxated crystalline lens), which could be
due to inherited disease such Marfan’s syn-
drome or zonular dialysis in patients with
exfoliation syndrome. In this group, the iris-
claw IOL was implanted uniformly as a primary
IOL implantation during the planned proce-
dure. The fifth group included patients who
underwent anterior chamber (AC) IOL and then
suffered from ocular complications such as sec-
ondary glaucoma and bullous keratopathy. The
last group included the implantation of iris-
claw IOL for refractive indications such as high
myopia.

The optical parameters included iris-claw
IOL power (using an A-constant of 115 for
anterior iris-claw and 117 for retropupillary iris-

claw IOL), keratometry readings, and axial
length. All parameters were retrieved from visits
at 1 week, 1 month, 3 months, 1 year, and the
last follow-up visits postoperatively.

The outcome was compared between the two
main groups using different measures. First, the
mean change in visual acuity was compared and
studied pre- and postoperatively during all fol-
low-up visits. Visual acuity was measured in
decimal visual acuity and converted to LogMAR
visual acuity. For patients with visual acuity of
counting fingers, hand motion, light percep-
tion, or ‘‘no light perception,’’ they were con-
verted according to the study of Schulze-Bonsel
et al. [13].

Furthermore, postoperative complications
were compared between the two groups and
included: irregular iris shape (new postoperative
irregularity or aggravated preoperative irregu-
larity), iris tissue loss, iris-claw IOL decentration
or tilt, spontaneous disenclavation, clinical
signs of endothelial cell loss (including long-
term corneal edema and the development of
bullous keratopathy), pigment dispersion,
postoperative high intraocular pressure (IOP)
that affected the vision and required using
antiglaucoma agents or glaucoma surgery,
macular edema requiring treatment, retinal
detachment, endophthalmitis, and epiretinal
membrane proliferation.

Perioperative Setting

Visual acuity was assessed by Snellen decimal
projectors. IOP was measured by Goldmann
tonometry; anterior and posterior segment
examination was performed through slit-lamp
biomicroscopy with the required non-contact
hand-held lenses. The ophthalmic examination
was done by well-trained residents and con-
firmed by the attending consultant ophthal-
mologist. The IOL power was measured by
either ultrasonic biometry (Digital A/B scan
5500; Sonomed Inc., Lake Success, NY, USA) or
IOL Master when needed.

Seven consultant surgeons performed the
operations and selected to implant the IOL
either anteriorly or retropupillary depending on
their individual experience and the
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characteristics of the specific surgical condition.
The same standardized surgical technique was
applied in both groups. The lens used in this
study was the Artisan� aphakia IOL (Ophtec BV,
Groningen, The Netherlands), which is a poly-
methyl methacrylate IOL with 8.5-mm length,
1.04-mm maximum height, and 5.4-mm optical
zone width. The desired IOL power was calcu-
lated using the SRK/T formula in most cases
(other formulas were utilized such as Haigis
formula in patients with high myopia, Sham-
mas and Haigis formulas for those who had a
previous refractive surgery, and Holladay II and
Hoffer Q for patients with short axial length)
aiming to achieve slight myopia (0.0 D to - 0.5
D) except in certain cases such as pediatric
patients. The manufacturer’s recommendation
for A constant is 115.0 for implantation above
the iris but we used an A constant of 117.0
when the IOL was implanted retropupillary. All
operations were performed under either general
or local anesthesia. Two corneal side ports were
performed at the 3 and 9 o’clock positions. After
performing the primary associated procedure,
acetylcholine 1% (Miochol�-E) was injected
intracamerally through the paracentesis for
miosis, followed by injection of a cohesive vis-
coelastic material. A 5.5-mm corneal incision
was made at 12 o’clock. For retropupillary
implantation, the iris-claw IOL was inserted
upside down (with its convex surface facing
posteriorly), rotated by an Artisan lens forceps
to a horizontal position, and centered over the
pupil. The optic of the reversed iris-claw IOL
was held securely using a special forceps. Next,
the two haptics were gently slid behind the iris,
and the optic was lifted slightly forward toward
the posterior surface of the iris so that the claw
configuration of both haptics could be recog-
nized from above on the iris anterior surface.
With the other hand, a long micro-spatula was
used through the side ports to tuck iris tissue
into the claw. The second haptic was fixated in
the same way, using the same spatula. For
anterior implantation, the convex surface was
placed anteriorly, and the iris was enclavated at
midperiphery between the claw haptics. The
corneal incision was closed and secured with
three simple buried interrupted 10–0 nylon
sutures.

A peripheral iridotomy (PI) was performed
based on the surgeon’s experience, and it was
done mostly for anterior chamber location. In
most cases, the Artisan implantation was com-
bined with other operative procedures. Anterior
vitrectomy was done in many cases. IOL
exchange was performed for patients with
anterior chamber IOL or for dislocated IOL. A
pars plana vitrectomy was performed for drop-
ped IOL and dropped nucleus material. Also,
keratoplasty was performed for patients with
bullous keratopathy. Silicon oil removal was
done also in combination with iris-claw IOL
implantation. Postoperative therapy included
antibiotic, steroid and nonsteroidal anti-in-
flammatory eye drops for 1 month.

Statistical Analysis

Extracted data were entered into a spreadsheet.
Statistical analysis was performed using the IBM
SPSS statistical package for Windows v.22
(Armonk, New York, USA). Data were expressed
as frequency (percentage) for nominal data,
mean ± standard deviation of the mean (SD).
Statistical significance between the study groups
regarding the previously mentioned parameters
was determined using chi-square test for cate-
gorical variables, and Student’s t-test and
ANOVA test for continuous variables. P B 0.05
was considered statistically significant. Simple
linear regression test was applied to study the
relation between two continuous variables.
Multiple logistic regression analyses were per-
formed to study the multiple effects of different
variables. The sample size was confirmed retro-
spectively at alpha level of 0.05 and power of
analysis at 90%.

RESULTS

General Characteristics

In this study, 171 eyes of 151 patients were
included. Of those 151 patients, 89 (58.9%)
were of males. The mean age of the patients was
47.9 years. Of the 171 eyes, the left eye was

774 Ophthalmol Ther (2022) 11:771–784



involved in 89 (52%) procedures. Iris-claw IOL
was implanted anteriorly in 110 (64.3%) eyes.

The most common indication for iris-claw
IOL was complicated cataract surgery, which
was performed in 96 (56.1%) eyes followed by
ectopia lentis in 23 (13.5%) and by trauma in 22
(12.9%) eyes. Congenital cataract and AC IOL
complications were involved in 14 patients for
each. The refractive implant was done only for
two eyes for the same patient.

Diabetic retinopathy was found in 12.3% of
the patients. Also, 9.9% of the eyes had an
associated previous retinal detachment. The
iris-claw IOL implantation was done along with
PI in 61.4% of the eyes. Irregular iris shape and
high IOP were the two most common compli-
cations after iris-claw IOL implantation. Table 1
summarizes the overall characteristics of the
study sample.

Retropupillary Versus Anterior Artisan

There was no difference between retropupillary
and anterior iris-claw IOL in terms of sex, age,
laterality, indications, previous ocular history,
and comorbidities. Regarding the associated
surgical procedure, PI was performed more
when the implantation was anterior (79.6% for
anterior location versus 31.1% for retropupil-
lary). In addition, IOL exchange was achieved
more in the retropupillary location.

The visual outcome was statistically different
between the two groups, and Table 2 shows the
difference in the visual outcome. For the
uncorrected visual acuity (UCVA) change at the
1-year postoperative period, the mean change
in visual acuity in the retropupillary group was
- 0.845 LogMAR, which corresponds to an
improvement in visual acuity of about 42 let-
ters. On the other hand, the mean change of
visual acuity was - 0.315 LogMAR in the ante-
rior group, which corresponds to about 16 let-
ters of improvement. Similarly, for the best
corrected visual acuity (BCVA) at 1-year post-
operative period, the mean change in visual
acuity for retropupillary group was - 0.728
LogMAR (an improvement of about 36 letters)
and the mean change for the anterior group was
- 0.121 LogMAR (an improvement of about 6

Table 1 General demographical characteristics of both
case and control groups

Variables Number* Percentage
(%)

Mean – SEM

Sex (out of 151)

Male 89 58.9%

Female 62 41.1%

Age (years) 47.9 ± 2.0

Location of implantation

Posterior ‘‘retropupillary’’ 61 35.7

Anterior 110 64.3

Side of procedure (laterality)

Right (OD) 82 48.0

Left (OS) 89 52.0

Indications

Trauma 22 12.9

Complicated surgery 96 56.1

Congenital cataract 14 8.2

Ectopia lentis 23 13.5

AC IOL complications 14 8.2

Refractive 2 1.2

Comorbidities

DM 39 22.8

HTN 47 27.5

Marfan’s syndrome 16 9.4

Associated ocular diseases

Diabetic retinopathy 21 12.3

Retinal detachment 17 9.9

PEX 18 10.5

Preoperative glaucoma 32 18.7

Previous surgical ocular history:

Primary surgical repair after trauma 33 19.3

Keratoplasty 6 3.5

Pars plana vitrectomy 31 18.1

Phacoemulsification 67 39.2

Extracapsular cataract extraction 18 10.5

Congenital cataract extraction 18 10.5

Anterior vitrectomy 44 25.7
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letters). The differences between anterior and
retropupillary location in each indication group
(such as the comparison of BCVA between
retropupillary and anterior groups in patients
with complicated cataract surgery) were studied
and revealed a similar pattern of results (in that
retropupillary achieved better visual outcome).

Multiple linear regression analysis was done
to justify the factors that affected visual acuity
independently (including location, age, gender,
previous ocular diseases, and surgery, and indi-
cations). It was revealed that the location of the
iris-claw IOL and the presence of previous reti-
nal detachment were the only two independent
factors affecting the visual acuity outcome (be-
ing a retropupillary implant and the absence of

Table 1 continued

Variables Number* Percentage
(%)

Mean – SEM

Associated ocular procedure (during
Artisan implantation:

Peripheral iridotomy 105 61.4

IOL exchange 51 29.8

Pars plana vitrectomy 33 19.3

Keratoplasty 7 4.1

Phacoemulsification 42 24.6

Extracapsular cataract extraction 3 1.8

Congenital cataract extraction 6 3.5

Anterior vitrectomy 82 48.0

Silicon oil removal 8 4.7

Pupilloplasty 5 2.9

Synechiolysis 8 4.7

Postoperative complications

Irregular pupil shape 31 18.1

Iris atrophy 28 16.4

Artisan decentration or tilt 26 15.2

Spontaneous disenclavation 13 7.6

Signs of corneal endothelial loss 22 12.9

Pigment dispersion 12 7.0

Postoperative high IOP and/or use
of new antiglaucoma and/or
glaucoma surgery

38 22.2

Hypotony 8 4.7

Retinal detachment 7 4.1

Epiretinal membrane proliferation 3 1.8

Macular edema 15 8.8

Endophthalmitis/keratitis 2 1.2

Artisan calculation characteristics

Axial length (millimeters) 23.71 ± 0.2

Km (diopters) 44.75 ± 1.7

IOL power (diopters) 18.1 ± 0.3

Follow-up period (months) 17.2 ± 1.3

Overall visual outcome

Change in UCVA at 1 week
postoperatively (LogMAR)

- 0.263 ± 0.05

Table 1 continued

Variables Number* Percentage
(%)

Mean – SEM

Change in UCVA at 1 month
postoperatively (LogMAR)

- 0.508 ± 0.05

Change in UCVA at 3 months
postoperatively (LogMAR)

- 0.515 ± 0.06

Change in UCVA at 1 year
postoperatively (LogMAR)

- 0.496 ± 0.08

Change in UCVA at last follow-up
(LogMAR)

- 0.481 ± -0.06

Change in BCVA at 1 week
postoperatively (LogMAR)

- 0.045 ± 0.06

Change in BCVA at 1 month
postoperatively (LogMAR)

- 0.349 ± 0.07

Change in BCVA at 3 months
postoperatively (LogMAR)

- 0.351 ± 0.06

Change in BCVA at 1 year
postoperatively (LogMAR)

- 0.323 ± 0.08

Change in BCVA at last follow-up
(LogMAR)

- 0.300 ± 0.06

SEM standard error of the mean, DM diabetes mellitus, OD right
eye, OS left eye, IOL intraocular lens, UCVA uncorrected visual
acuity, BCVA best corrected visual acuity, Km average keratom-
etry readings, AC anterior chamber, IOP intraocular pressure,
DM diabetes mellitus, PEX pseudoexfoliation syndrome
*Number = 171 except for sex and age
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Table 2 Posterior versus anterior iris-claw IOL

Variables Posterior ‘‘retropupillary’’
Artisan (%)

Anterior
Artisan (%)

P-
value

Sex (out of 151) NS

Male 33 (62.3) 56 (57.1)

Female 20 (37.7) 42 (42.9)

Age (years) 46.6 ± 3.2 44.2 ± 2.6 NS

Side of procedure (laterality) NS

Right (OD) 29 (47.5) 53 (48.2)

Left (OS) 32 (52.5) 57 (51.8)

Indications NS

Trauma 6 (9.8) 16 (14.5)

Complicated surgery 37 (60.7) 59 (53.6)

Congenital cataract 5 (8.2) 9 (8.2)

Ectopia lentis 5 (8.2) 18 (16.4)

AC IOL complications 6 (9.8) 8 (7.3)

Refractive 2 (3.3) 0 (0)

Comorbidities

DM 14 (23.0) 25 (22.7) NS

HTN 18 (29.5) 29 (26.4) NS

Marfan’s syndrome 4 (6.6) 12 (10.9) NS

Associated ocular diseases

Diabetic retinopathy 7 (11.5) 14 (12.7) NS

Retinal detachment 6 (9.8) 11 (10.1) NS

PEX 6 (9.8) 12 (10.9) NS

Preoperative glaucoma 12 (19.7) 20 (18.2) NS

Previous surgical ocular history

Primary surgical repair 12 (19.7) 21 (19.1) NS

Keratoplasty 2 (3.3) 4 (3.6) NS

Pars plana vitrectomy 9 (14.8) 22 (20.0) NS

Phacoemulsification 27 (44.3) 40 (36.4) NS

Extracapsular cataract extraction 6 (9.8) 12 (10.9) NS

Congenital cataract extraction 6 (9.8) 12 (10.9) NS

Anterior vitrectomy 16 (26.2) 28 (25.5) NS
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Table 2 continued

Variables Posterior ‘‘retropupillary’’
Artisan (%)

Anterior
Artisan (%)

P-
value

Associated ocular procedure (during Artisan implantation)

Peripheral iridotomy 19 (31.1) 86 (79.6) 0.0001

IOL exchange 25 (41.0) 26 (23.6) 0.014

Pars plana vitrectomy 14 (23.0) 19 (17.3) NS

Keratoplasty 4 (6.6) 3 (2.7) NS

Phacoemulsification 11 (18.0) 31 (28.2) NS

Extracapsular cataract extraction 1 (1.6) 2 (1.8) NS

Congenital cataract extraction 3 (4.9) 3 (2.7) NS

Anterior vitrectomy 27 (44.3) 55 (50.0) NS

Silicon oil removal 3 (4.9) 5 (4.5) NS

Pupilloplasty 5 (8.2) 0 (0) 0.005

Synechiolysis 3 (4.9) 5 (4.5) NS

Postoperative complications

Irregular iris shape 9 (14.8) 22 (20.6) NS

Iris atrophy 14 (23.0) 14 (13.1) NS

Artisan decentration or tilt 4 (6.6) 22 (20.6) 0.011

Spontaneous disenclavation 4 (6.6) 9 (8.4) NS

Signs of corneal endothelium loss 5 (8.2) 17 (15.9) NS

Pigment dispersion 4 (6.6) 8 (7.5) NS

Postoperative high IOP and/or use of new antiglaucoma and/or

glaucoma surgery

8 (13.1) 30 (28.0) 0.019

Hypotony 2 (3.3) 6 (5.6) NS

Retinal detachment 2 (3.3) 5 (4.7) NS

Epiretinal membrane proliferation 0 (0.0) 3 (2.8) NS

Macular edema 2 (3.3) 13 (12.1) 0.043

Endophthalmitis/keratitis 0 (0.0) 2 (1.9) NS

Follow-up period (months) 16.0 ± 2.1 17.8 ± 1.8 NS

Overall visual outcome

Change in UCVA at 1 week postoperatively (LogMAR) - 0.334 ± 0.09 - 0.222 ± 0.06 NS

Change in UCVA at 1 month postoperatively (LogMAR) - 0.717 ± 0.09 - 0.389 ± 0.07 0.003

Change in UCVA at 3 months postoperatively (LogMAR) - 0.683 ± 0.1 - 0.434 ± 0.07 0.049

Change in UCVA at 1 year postoperatively (LogMAR) - 0.845 ± 0.1 - 0.315 ± 0.09 0.001
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retinal detachment were associated with
improved outcome).

The postoperative complications varied
between the two groups as most complications
developed in the anterior location. Iris-claw IOL
decentration occurred more in the anterior
location (20.6% for the anterior location versus
6.6% for the retropupillary). Furthermore, high
IOP readings and/or the prolonged use of post-
operative antiglaucoma agents was associated
much more in the anterior location (28% for
the anterior location and 13.1% for the retrop-
upillary). Regarding high IOP, it is important to
notice that in the anterior group, patients
without iridotomy had more high IOP readings
(52.4% patient without iridotomy in anterior
group had high IOP versus 22.6% for patients
with iridotomy; P = 0.009). This was not appli-
cable for retropupillary position where per-
forming iridotomy did not decrease the high
IOP readings.

Moreover, macular edema was developed
significantly more in the anterior group (12.1%
for the anterior group and 3.3% for the retrop-
upillary). Table 2 summarizes the differences
between anterior and retropupillary iris-claw
IOL.

Differences Between Indication Groups

There was no difference between indication
groups in gender, location of iris-claw IOL, and

laterality. The ‘‘complicated cataract surgery’’
group was older than any other group
(P\0.001). Diabetes and hypertension were
found significantly more in the ‘‘complicated
cataract surgery’’ group, which tended to be
older in age (P value\0.001 for both). Marfan’s
syndrome was found exclusively in the ‘‘ectopia
lentis’’ group (P value\0.0001). Preoperative
retinal detachment was associated more with
the trauma group (P = 0.011). Also, preoperative
diabetic retinopathy was associated with the
‘‘complicated cataract surgery group (P = 0.012).
In addition, preoperative glaucoma was corre-
lated with the ‘‘AC IOL complications’’ group
(P = 0.004).

Regarding the visual outcome, Fig. 1 illus-
trates the BCVA at different postoperative peri-
ods for all indication groups. The statistical tests
(parametric and nonparametric) showed no
statistical difference between indication groups
at all postoperative periods. This could be
attributed to the small sample size for some
groups. However, the ‘‘AC IOL complications’’
group had the least improvement in visual
acuity compared to other groups. This is
explained by the statistical fact that kerato-
plasty was done along with Artisan implanta-
tion mostly in the ‘‘AC IOL complications’’ and
the trauma groups (P\0.001).

The postoperative complications are shown
in Fig. 2. Spontaneous disenclavation occurred
mostly in the ‘‘congenital cataract’’ group
(P = 0.002). Similarly, pigment dispersion

Table 2 continued

Variables Posterior ‘‘retropupillary’’
Artisan (%)

Anterior
Artisan (%)

P-
value

Change in UCVA at last follow-up (LogMAR) - 0.708 ± 0.09 - 0.355 ± 0.07 0.003

Change in BCVA at 1 week postoperatively (LogMAR) - 0.088 ± 0.1 - 0.016 ± 0.08 NS

Change in BCVA at 1 month postoperatively (LogMAR) - 0.514 ± 0.1 - 0.255 ± 0.08 NS

Change in BCVA at 3 months postoperatively (LogMAR) - 0.511 ± 0.1 - 0.270 ± 0.07 NS

Change in BCVA at 1 year postoperatively (LogMAR) - 0.728 ± 0.1 - 0.121 ± 0.09 0.000

Change in BCVA at last follow-up (LogMAR) - 0.479 ± 0.1 - 0.198 ± 0.07 0.022

SEM standard error of the mean, DM diabetes mellitus, OD right eye, OS left eye, IOL intraocular lens, UCVA uncorrected
visual acuity, BCVA best corrected visual acuity, Km average keratometry readings, AC anterior chamber, IOP intraocular
pressure, DM diabetes mellitus, PEX pseudoexfoliation syndrome, NS not significant
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Fig. 1 Differences in visual acuity for different causative indications

Fig. 2 Postoperative complications for each causative complications
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developed significantly in the ‘‘congenital cat-
aract’’ group (P = 0.025). Retinal detachment
developed mostly in the trauma group
(P = 0.021). Other postoperative complications
were not statistically different.

DISCUSSION

Although some previous studies described using
iris-claw IOL implantations, very few compared
the anterior and retropupillary positions
[2, 8, 14–16]. Toro et al. conducted a retro-
spective study on 180 aphakic patients with
secondary iris-claw IOL implantation with a
follow-up of 5-year duration [8]. Their study
revealed that both the anterior and retropupil-
lary Iris IOL implantation is effective in the
treatment of aphakia without sufficient capsule
support by improving visual acuity significantly
without serious intra- and postoperative com-
plications [8]. Similarly, Helvacı et al. found in
their study on 40 aphakic eyes that there were
no significant differences between anterior and
retropupillary locations [2]. In addition, the
Mora et al. study showed that both retropupil-
lary and anterior locations were equally effec-
tive and safe for managing cases of aphakia with
inadequate capsular support [14]. In our study,
we included all cases of iris-claw implantation
for all possible indications and investigated the
effect of all associated procedures, ocular dis-
eases, and clinical status. Relatively, the study
included a good sample size. It was revealed that
the retropupillary implantation achieved better
visual outcome, fewer cases of high IOP, and
fewer cases of macular edema.

All cataract surgeries may cause endothelial
cell loss [2]. Güell et al. reported that anterior
iris-claw IOL implantation caused approxi-
mately 10.9% endothelial cell loss in the 3-year
follow-up [12]. Anbari and Lake reported a
mean drop of 267 cells/mm2 (about 11.7%) of
endothelial cell density at 2 years after retrop-
upillary iris-claw IOL implant [17]. Gicquel et al.
reported that anterior iris-claw IOL results in
more endothelial cell loss than the retropupil-
lary implantation [18]. Yueqin et al. proposed
that the corneal endothelial cell loss may be due
to a mechanical irritation between the

endothelium and the instruments or the IOL
haptics [19]. By using a sufficient amount of
viscoelastic material during the surgery,
endothelial cells loss can be minimized. In our
study, anterior location resulted in more cases
of clinical signs of endothelial cell loss although
this was not statistically different.

In most studies, there was no significant
difference in the risk of IOP elevation events
between the two groups [2, 14]. Some studies
showed that IOPs are elevated more in the
anterior group [8, 15]. Subsequently, retrop-
upillary iris-claw IOL may be better for eyes with
ocular hypertension or borderline IOP before
surgery. Performing a peripheral iridotomy has
been recommended when the iris-claw is placed
on the anterior surface of the iris to prevent
pupillary block and subsequent IOP elevation
problems [8]. Also, this may be explained by the
directed contact of IOL haptics with the angle of
the anterior chamber in the anterior group. In
our study, high postoperative IOP that required
the use of antiglaucoma was significantly higher
in the anterior group. Also, patients without
iridotomy in the anterior group had many more
high IOP readings than patients with iridotomy.

Macular edema has been reported to occur
after iris-claw implantation [8, 14]. The exact
cause is not well known but may be as a result of
chronic irritation of the iris, or might even be a
result of the primary cause of aphakia [20]. The
risk of macular edema seemed to be higher in
the anterior group in other studies [8]. In this
study, macular edema developed more in the
anterior group. This might be explained by two
points: first, the different degree of inflamma-
tion or pigment dispersion between the anterior
and posterior iris surfaces; second, the larger
degree of iris-claw IOL movement with subse-
quent iris irritation in the anterior iris-claw IOL
group due to the insufficient iris tissue and the
possible insufficient capturing of the claw
compared to the retropupillary location where
the IOL might be able to enclave more iris tissue
[21].

The limitation of iris claw IOL, regardless of
the location of implantation, includes the 5.5-
mm large incision and the consequent corneal
astigmatism. Baykara et al. preferred a scleral
tunnel incision with a surgical procedure that
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normally does not require sutures [22]. Another
difficulty of retropupillary implantation is the
probability of IOL dislocation into the vitreous
due to enclavation failure. However, these cases
can often be treated by re-enclavation [8].

Another complication of iris-claw IOL is the
possible damage to the iris, which occurred in
16.4% of the cases in this study, and pigment
dispersion, which developed in 7% of the cases.
Toro et al. suggested the use of subconjunctival
corticosteroid injections to reduce the inci-
dence of pigment dispersion and iris atrophy at
the end of implantation [8].

Our study is not without limitations. First,
our inability to measure endothelial cell count
limits the ability to investigate the effect of the
location of implantation on corneal endothe-
lium. Second, the retrospective nature of the
study along with the unequal size of both
groups is a major pitfall. Third, the broad range
of indications is another point due to the
complicated nature of the analysis.

CONCLUSIONS

Iris-claw IOL is an important solution for
patients without adequate capsular support to
achieve significant visual outcome. This study
revealed that retropupillary iris-claw IOL may
achieve better visual outcome if implanted
properly without significant postoperative
complications. Further prospective studies and
trials on larger sample sizes are needed to
investigate the best model in patients with
inadequate capsular support.

ACKNOWLEDGEMENTS

Funding. No funding or sponsorship was
received for this study or publication of this
article. The journal’s Rapid Service Fee was
funded by the authors.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of

the work as a whole, and have given their
approval for this version to be published.

Author Contributions. All authors con-
tributed significantly and in agreement with the
content of the article. All authors were involved
in project design, data collection, analysis, sta-
tistical analysis, data interpretation and writing
the manuscript. All authors presented substan-
tial contributions to the article and participated
of correction and final approval of the version
to be submitted.

Disclosures. Rami Al-Dwairi, Omar Saleh,
Abdelwahab Aleshawi, Zeinab Alladkanie,
Osama Al Deyabat, Acil Alasheh, Sharaf Adi and
Mohammed Al-Howthi confirm that they have
no financial ties or conflicts of interest to
disclose.

Compliance with Ethics Guidelines. This
study has been performed in accordance with
the ethical standards laid down in the 1964
Declaration of Helsinki and its later amend-
ment. This research has obtained ethical
approval from Research and Ethics Committee,
at Jordan University of Science and Technology
with a reference number of 14/134/2020. We
confirm that the privacy of the participants was
saved, and the data was anonymized and
maintained with confidentiality. The need for
consent was waived by our institutional review
board due to the retrospective nature of the
study.

Data Availability. The datasets generated
and analyzed during the current study are
available from the corresponding author.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons

782 Ophthalmol Ther (2022) 11:771–784



licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES
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