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ABSTRACT

INTRODUCTION: Iris-claw intraocular lenses are one of the surgical alternatives to treat 
patients without capsular and zonular support after complicated cataract surgery, trauma, or dis-
eases that disrupt the normal anatomy of the eye’s posterior chamber. Retropupillary fixation, 
through the enclavation of the lens to the posterior iris, constitutes a modification of the original 
technique, and is associated with fewer long-term complications, particularly regarding the loss 
of corneal endothelial cells. The purpose of this study was to evaluate the visual and refractive 
results and to report the associated complications of patients who underwent retropupillary im-
plantation of the Artisan Aphakia IOL® (Ophtec).

METHODS: A retrospective, observational, single-center study of consecutive eyes, includ-
ing 26 patients who underwent surgery in Hospital Pedro Hispano, between 2012 and 2021. The 
outcome measures consisted of postoperative best-corrected visual acuity, spherical equivalent, 
intraocular pressure, and complications.

RESULTS: The most common indication for surgery was previous complicated cataract sur-
gery (50%), followed by trauma (26.9%) and spontaneous intraocular lens luxation (11.5%). The 
mean best-corrected visual acuity was 0.52 ± 0.62 logMAR and the mean spherical equivalent was 
0.075 ± 1.46 diopters. Postoperative ocular hypertension occurred in 7.7% of the patients. The most 
common complication was the luxation of one of the haptics of the lens, which happened to 19.2% 
of patients. Cystoid macular edema was present in 11.5% of the patients.

CONCLUSION: Retropupillary iris-claw intraocular lens implantation is a valid alternative 
for treating aphakia in the absence of capsular support. It is a safe technique, with decent function-
al outcomes. Most long-term complications are related to the status of the eye before surgery, as 
it is often performed in complex patients, with important comorbidities, and that should be con-
sidered regarding the expected final outcome. Alternatives such as scleral fixation of intraocular 
lenses may provide a more predictable refractive outcome but are technically harder and depend 
on the surgeon’s experience. The surgical technique should be individualized according to the 
characteristics of the patient, and the preference and experience of the surgeon.
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INTRODuCTION

The surgical approach for the implantation of intraocu-
lar lenses (IOLs) in patients with inadequate capsular sup-
port is complex. Several causes may lead to the impossibil-
ity of placing an IOL in the capsular bag, such as capsular 
bag disruption during complicated cataract surgery or 
dislocation of the lens-zonules complex due to pre-existing 
pathology or following trauma.1 Several surgical tech-
niques and different types of IOLs have emerged for use 
in those cases, such as angle-supported anterior chamber 
IOLs (ASIOLs), scleral-supported IOLs, and iris-claw IOLs 
(ICIOLs).2,3

ICIOLs were introduced by Jan Worst in 1972 to correct 
aphakia in the absence of capsular or zonular support, as 
an alternative to angle-supported anterior chamber IOLs.4 
Since ICIOLs are fixed in the mid-periphery of the iris, com-
plications such as damaging the iris root or the iridocorneal 
angle are inherently avoided. Traditionally, these lenses 
were placed in the anterior chamber, fixed to the anterior 
surface of the iris, which potentially led to complications 

regarding endothelial damage, especially in patients with 
narrow anterior chambers, endothelial dystrophies, or af-
ter corneal transplantation.5,6 The modification of the tech-
nique, with the advent of retropupillary fixation, was first 
described in the 1980s, but only gained significant popular-
ity during the last two decades.7 Positioning the lens in the 
posterior chamber, through the enclavation to the posterior 
iris, made it possible to decrease complications related to 
the corneal endothelium while maintaining the centration 
of the IOL on the pupillary axis.8

The Artisan Aphakia IOL® (Ophtec) is an 8.5 mm wide 
single piece, biconvex, polymethylmethacrylate ICIOL, 
with an optic zone of 5.4 mm.9 The iris-claw mechanism 
consists of two iris-claw pincers on diametrically opposed 
sides of the optical zone, with a small fissure that permits 
the enclavation of the IOL to a fold of the mid-peripheral 
iris stroma. It has a vaulted design, to provide space be-
tween the optic and the pupil plane, reducing the risk of 
pupillary block and the iris chafing phenomenon. When 
placed in a retropupillary position, the A-constant is ac-
cordingly adjusted to 116.8.9

RESUMO

INTRODUçãO: O implante de lentes intra-oculares de fixação à íris é uma das alternativas 
cirúrgicas para tratar doentes sem suporte capsular e zonular após cirurgia de catarata compli-
cada, trauma, ou doenças que alteram a normal anatomia da câmara posterior do olho. A fixação 
retropupilar, através do enclavamento da lente à face posterior da íris, constitui uma modificação 
da técnica original, associada a menor taxa de complicações a longo prazo, sobretudo em relação à 
perda de células do endotélio corneano. O objectivo deste trabalho foi avaliar os resultados visuais 
e refractivos, e descrever as complicações associadas com a fixação retropupilar das lentes Artisan 
de Afaquia® (Ophtec).

MÉTODOS: Foi feita uma análise retrospectiva, observacional, de olhos consecutivos, que 
incluiu 26 doentes submetidos à cirurgia no Hospital Pedro Hispano, entre 2012 e 2021. Foram 
analisadas a melhor acuidade visual corrigida, equivalente esférico, pressão intraocular e compli-
cações pós-operatórias.

RESULTADOS: A indicação cirúrgica mais comum foi a cirurgia de catarata complicada pré-
via (50%), seguida de trauma (26,9%) e de luxação espontânea da lente intraocular (11,5%). A melhor 
acuidade visual corrigida média foi de 0,52 ± 0,62 logMAR e o equivalente esférico médio foi de 
0,075 ± 1,46 dioptrias. Dos doentes, 7,7% tiveram hipertensão ocular no período pós-operatório. A 
complicação pós-operatória mais frequente foi a luxação de um dos hápticos da lente, que ocorreu 
em 19,2% dos doentes, seguida do desenvolvimento de edema macular cistóide, em 11,5% dos casos.

CONCLUSãO: O implante de lentes com fixação à íris em posição retropupilar é uma al-
ternativa válida para tratar a afaquia, na ausência de suporte capsular. Trata-se de uma técnica 
segura, com resultados funcionais satisfatórios. A maioria das complicações a longo prazo estão 
relacionadas com o estado funcional do olho antes da cirurgia, uma vez que esta é frequentemen-
te realizada em doentes complexos e com comorbilidades importantes, factores que devem ser 
considerados para o resultado final. Alternativas como a fixação escleral de lentes intraoculares 
podem proporcionar um resultado refractivo mais previsível, mas são tecnicamente mais difíceis 
e dependem da experiência do cirurgião. A escolha da técnica cirúrgica deve ser individualizada 
de acordo com as características do doente e com a preferência e experiência do cirurgião.

PALAVRAS-CHAVE: Afaquia; Cristalino; Extração de Catarata; Lentes Intraoculares.
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The purpose of this study was to evaluate the visual 
and refractive results of patients who underwent retropu-
pillary implantation of the Artisan Aphakia IOL® (Ophtec) 
and to report the associated short and long-term postopera-
tive complications regarding this procedure.

METHODS

A retrospective, observational, single-center study of 
consecutive eyes was conducted, including 26 eyes of 26 pa-
tients, who underwent implantation of the Artisan Aphakia 
IOL® in retropupillary position in Hospital Pedro Hispano 
– Unidade Local de Saúde de Matosinhos, between 2012 
and 2021.

All consecutive cases with a follow-up of at least 1 
year were included. The patient’s clinical records were 
analyzed, and information regarding demographic data, 
indication for surgery, postoperative refractive error, slit-
lamp examination, spherical equivalent (SE), best-corrected 
visual acuity (BCVA), intraocular pressure (IOP) measured 
by Goldmann applanation tonometry, fundus examination, 
and intraoperative and postoperative complications were 
reviewed. Simultaneous ophthalmological pathology and 
prior ophthalmologic surgery were noted. Optical coher-
ence tomography (OCT) with Avanti RTVue XR, Optovue® 
was performed, if needed, to exclude cystoid macular ede-
ma (CME). The adopted outcome measures were postop-
erative BCVA, SE, IOP, and postoperative complications.

The Artisan Aphakia Model 205 IOL® (Ophtec BV) was 
used. All patients included in this study had the lens im-
planted in a retropupillary position. The formula used for 
the biometric calculation was SRK-T, with an A-constant of 
116.8, as recommended by the manufacturer.9 The biometer 
used was the IOLMaster® 500 (ZEISS Medical Technology).

All surgeries were performed by the same surgeon in 
Hospital Pedro Hispano’s operating room, under sub-tenon, 
peribulbar, or general anesthesia. Regarding the surgical 
technique, 23G or 25G pars plana vitrectomy was made, us-
ing the standard 3 ports at 3.5 mm from the limbus, along 
with the removal of any remnants of the capsular bag, lens’ 
cortex or vitreal adhesions. In cases of a dropped nucleus, 
fragments were removed using the phacofragmentor and/or 
vitrector. When an IOL was dislocated in the posterior seg-
ment, it was brought to the anterior chamber, and removed 
through a scleral tunnel or corneal limbal incision. In cases 
where a dilated pupil was required, such as IOL exchange, 
intracameral acetylcholine (Miochol®, Bausch + Lomb) was 
used to revert the pharmacologic mydriasis. After filling the 
anterior chamber with OVD, the ICIOL was inserted in the 
anterior chamber, with its concavity oriented anteriorly, us-
ing either a 5.5-6 mm limbal corneal incision or a scleral tun-
nel at the 12 o’clock position. Inside the anterior chamber, 
the lens was manipulated with a specific iris-claw forceps, 
which holds it in the middle of the optic zone, to be pushed 
under the iris. After manipulation and rotation, when the 
optic zone is centered on the pupil, and the haptics are at 3 
and 9 hour positions, the haptics are gently enclavated using 
a needle or a hook, which passed through the 3 and 9 o’clock 

positions, with a gentle push. A peripheral iridectomy is not 
mandatory when fixating the lens posteriorly.11-13 Before the 
end of the procedure, OVD was removed from the anterior 
chamber, and injections of subconjunctival methylpredniso-
lone and cefuroxime were done. Postoperative medication 
consisted of topical corticosteroids, non-steroidal anti-in-
flammatory, and antibiotics.

For statistical purposes, BCVA usually labeled as 
“counting fingers”, “hand movement”, and “light percep-
tion” was converted to a decimal scale as 0.01, 0.005, and 
0.0005, respectively, following the conversion method de-
veloped by C. Lange and colleagues.10 Additionally, visual 
acuity (VA) represented using the decimal scale was con-
verted to the equivalent logarithm of the minimum angle 
of resolution (logMAR).

Statistical analysis was conducted using Statistical 
Package for the Social Sciences (SPSS) version 23.0 for Mac-
intosh. The assumption of normality of distribution and 
homogeneity of variance were tested by the Kolmogorov-
Smirnov test. When these assumptions were verified, a t-
test for paired/independent samples was used. When those 
assumptions were not proved, the Mann-Whitney test for 
independent samples was used. Statistical significance was 
defined as p < 0.05. 

RESuLTS

A total of 26 eyes of 26 patients were included in this 
study. Table 1 shows the demographics and characteristics 
of the study sample, with 57.7% of the patients being male 
and 42.3% being female. The mean age of the patients was 
72.9 ± 12.97 years old. The mean follow-up time was 64.38 
± 33.27 months. Due to the study design, the minimum fol-
low-up time was 12 months.

Regarding the indications for surgery, shown in Table 2, 
all included pathologies in which there was a loss of zonu-
lar/capsular support, preventing the implantation of the 
IOL inside the capsular bag. The most common indication, 
accounting for 50% of the patients, was previous compli-
cated cataract surgery, with posterior capsule rupture or 
zonular dehiscence, in which there were no conditions to 
place the lens in the ciliary sulcus. Traumatic injuries were 
responsible for 26.9% of the cases, due to traumatic cata-
racts, and/or lens luxations. Spontaneous IOL and capsular 
bag luxation happened in three (11.5%) patients, all previ-
ously diagnosed with pseudoexfoliation syndrome. Final-
ly, there was one case (3.85%) of a scleral-fixated IOL luxa-
tion, and two cases (7.69%) of ASIOLs causing endothelial 
decompensation, in need of removal.

Ophthalmological comorbidities are also shown in Ta-
ble 1. Patients undergoing this procedure usually have a 
complex background, with important ocular history. More 
than one-quarter of the patients (26.9%) had history of 
glaucoma, mainly pseudoexfoliative glaucoma, a relatively 
high number, which is explained by the fact that all patients 
with spontaneous luxations of the IOL+lens complex had 
pseudoexfoliative syndrome. Due to the high mean age of 
the patients, about 15% had been diagnosed with age-relat-
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ed macular degeneration. Four patients (15.4%) had history 
of macular edema, including one case of diabetic macular 
edema. History of corneal decompensation was present in 
four patients (15.4%), two of them secondary to ASIOLs, 
and the other two after perforating trauma. Both patients 
with previous retinal detachment had this complication fol-
lowing complicated cataract surgery.

The mean BCVA after the procedure was 0.52 ± 0.62 
logMAR (Table 2), with the highest corrected visual acuity 
obtained being 0.05 logMAR and the lowest 2.3 logMAR. 
The final visual acuities are greatly influenced by coexist-
ing ocular pathology, especially for patients who have un-
dergone surgery following severe trauma. Despite this, no 
statistically significant differences were obtained (p=0.0689) 
between patients who underwent surgery after complicat-
ed cataract surgery compared to those who had traumatic 
ocular lesions. Patients with BCVA of “hand motion” (log-
MAR 2.3) had severe ophthalmological comorbidities. One 
of them had a severe macular hole and the other one had a 
suprachoroidal hemorrhage after trauma.

The final mean spherical equivalent obtained was 0.075 
± 1.46 diopters, with values ranging from -2.00 and +3.00 
diopters (Table 2). Some of the final refractive results were 
affected by concomitant pathology. The patient with a 
+3.00 spherical equivalent had a severe corneal laceration 
resulting from the trauma, with a value of +6.00 diopters 

of astigmatism. Half of the patients (50%) had a spherical 
equivalent between -1.00 and +1.00 diopters, while 25% 
had values ranging between -0.50 and +0.50 diopters. There 
were no statistically significant differences between the 
spherical equivalent of patients who underwent complicat-
ed cataract surgery and those with ocular trauma (p=1.000).

Concerning the intraocular pressure, measured 1 month 
after the surgery, and in the last appointment, mean values 
were, respectively, 13.89 ± 4.79 and 14.42 ± 4.42 mmHg. As 
shown in Table 2, in the first month after surgery, 2 patients 
had IOP above 21 mmHg, and in the last measurement, 
none of them did. An important bias to this analysis is the 
fact that many patients included in the study had glauco-
ma, namely pseudoexfoliative glaucoma, and underwent 
other interventions to decrease IOP, as well as topical hy-
potensive medication.

Postoperative complications, shown in Table 2, were 
present in eight (30.77%) patients. The most frequent com-
plication was the luxation of one of the haptics of the ICI-

Retropupillary Iris-Claw Intraocular Lens Implantation: A Refractive and Safety Report

Table 1. Demographics and characteristics of the study sample. 

Eyes 26

 OD 13 (50%)

 OS 13 (50%)

Age (years)

 Mean ± SD 72.9 ± 12.97 years

Gender

 Male 15 (57.7%)

 Female 11 (42.3%)

Follow-up (months) 26 (1.7)

 Mean ± SD 64.38 ± 33.27

 Median 69.50

 Minimum 12

 Maximum 125

Ophthalmological comorbidities

  Glaucoma (including pseudoexfoliative 
glaucoma) 7 (26.9%)

 Age-related macular degeneration 4 (15.4%)

  History of previous macular edema 
(including diabetic macular edema) 4 (15.4%)

 History of corneal decompensation 4 (15.4%)

 History of ocular perforation 3 (11.5%)

 History of previous retinal detachment 2 (7.7%)

 Macular hole 1 (3.8%)

 Epirretinal membrane 1 (3.8%)

Table 2. Indications for surgery and postoperative results and 
complications. 

Indications for surgery

Complicated cataract surgery 13 (50%)

Trauma 7 (26.9%)

 Traumatic cataract  4 (15.4%)

 Lens luxation  3 (11.5%)

Spontaneous IOL + capsular bag luxation 3 (11.5%)

Scleral fixated IOL luxation 1 (3.9%)

Angle-supported AC-IOL with corneal 
decompensation 2 (7.7%)

Postoperative results

Best-corrected visual acuity (logMAR)

 Mean ± SD 0.52 ± 0.62

 Minimum 0.05

 Maximum 2.3

Spherical equivalent (diopters)

 Mean ± SD 0.075 ± 1.46

 Minimum -2.00

 Maximum +3.00

IOP (1 month after surgery, mmHg)

 Mean ± SD 13.89 ± 4.79

 Minimum 6

 Maximum 26

Postoperative complications

Haptic luxation 5 (19.2%)

Cystoid macular edema 3 (11.5%)

Panuveitis with choroidal bleeding 1 (3.8%)

Total 8 (30.8%)
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OL, which happened in five (19.23%) patients. All of them 
required subsequent surgery to re-grasp the luxated haptic. 
CME was objectified in three (11.5%) patients. Of those pa-
tients, two had previous complicated cataract surgery, and 
the other one had a history of chronic macular edema, al-
ready present before the procedure. The most severe post-
operative complication was one case of panuveitis, with 
choroidal hemorrhage, in an eye that already suffered from 
an endothelial decompensation due to an ASIOL, which 
was exchanged at the time of surgery. That patient had a 
final BVCA of 1.0 logMAR.

DISCuSSION

The implantation of intraocular lenses into the capsular 
bag after phacoemulsification surgery is the gold standard 
of cataract surgery. When this option is not possible due to 
surgical complications, trauma, or concomitant pathologies 
that compromise the integrity of the capsular bag/zonules 
complex, other strategies must be carried out.14,15 In the last 
decades, several options have emerged to avoid prolonged 
aphakia. These include ASIOLs, scleral fixation of IOLs, 
and ICIOLs.16 Over the last years, ASIOLs have fallen into 
disuse, as a consequence of the high rates of complications 
involving damage to the iridocorneal angle and the corneal 
endothelium.17 This is evidenced in our work by the fact 
that two of the patients of our study group had to exchange 
their ASIOL due to endothelial decompensation. Despite 
this, currently, there is insufficient evidence to recommend 
any specific strategy over another.

Scleral fixation of IOLs in the ciliary sulcus accounts 
for a safe option, where the IOL is placed in a more physi-
ological position, closer to the natural plane of the crystal-
line lens, avoiding the drawbacks associated with anterior 
chamber lenses.18 However, it is a technically challenging 
procedure, with a steep learning curve. A recent meta-anal-
ysis by Lau et al compared the efficacy and safety results 
between the scleral fixation of IOLs and ICIOLs. The final 
BCVA was not significantly different between groups, with 
similar visual improvement regardless of the technique. 
The absolute changes in spherical equivalent and surgically 
induced astigmatism were also similar. Regarding compli-
cations, data did not suggest significant differences, except 
for vitreous hemorrhage, which was higher in the scleral 
fixated-IOL group, probably due to the needle damaging 
vessels in the ciliary body during surgery. Other compli-
cations which may be distinct between techniques include 
the possibility of suture erosion and breakage in scleral 
fixated-IOLs, and pupillary distortion due to mechanical 
manipulation of the iris in ICIOLs. Endothelial cell density 
seems to be more affected by ICIOL implantation, regard-
less of antero- or retropupillary implantation, considering 
the greater proximity to the corneal endothelium.19

Regarding ICIOLs, they were traditionally associated 
with complications related to their positioning on the an-
terior chamber, in proximity to the corneal endothelium. 
While retropupillary positioning techniques are typically 
hypothesized to have a protective effect on the corneal en-

dothelium, since the lens is further away from it,20 the evi-
dence on this topic is not entirely clear. Some studies report 
no statistically significant differences regarding complica-
tions and outcomes.21,22 While Toro et al showed no benefit 
of retropupillary enclavation, Gicquel et al reported a sig-
nificantly higher endothelial cell count, compared to anter-
opupillary fixation. Retropupillary enclavation was associ-
ated with posterior movement of the iris plane, providing a 
deeper anterior chamber, which is theoretically associated 
with better endothelial tolerance.20,23

Recent ICIOLs, such as the one used in all surgeries (Arti-
san Aphakia Model 205 IOL®, Ophtec BV) have a convex-con-
cave vaulted design, preventing pupillary block and second-
ary glaucoma, without the need for a peripheral iridectomy, 
which results in a much more favorable safety profile.24-28 The 
preference and experience of the surgeon also play a signifi-
cant role in choosing one technique over the others.29

Different surgical approaches may be used for the im-
plantation of the ICIOL. The size of the ICIOL demands an 
incision of at least 5.4 mm, which is by itself a drawback of 
this technique. Despite being technically more challenging, 
authors consider making a sclero-corneal tunnel the prefer-
able option, because it reduces the surgically induced astig-
matism, and may also lower the rates of wound leakage and 
endophthalmitis.30,31 The drawbacks of this approach are the 
fact that it is technically hard, requiring surgical experience, 
and also the fact that, in glaucoma patients, this area should 
remain untouched, as there may be a need to perform filter-
ing surgery in the future. In our study, some of the surgeries 
involved a limbic corneal incision, while others were done 
with the creation of a scleral tunnel. This difference prob-
ably has an important impact on the final astigmatism and 
spherical equivalent of the eyes and constitutes one of the 
limitations of the analysis made in our work.

Patients submitted to this surgery frequently have im-
portant ophthalmological comorbidities, given the fact that 
it is usually done as a “rescue” procedure after surgical 
complications, trauma, or the co-existence of other diseases 
that disrupted the normal anatomy of the eye’s posterior 
chamber. Our most common indications for surgery were 
previous cataract surgery, trauma, and spontaneous luxa-
tion of a previously implanted IOL, the latter always relat-
ed to the presence of pseudoexfoliative syndrome. These 
indications are in line with other reports. Cataract surgery, 
complicated by capsular bag disruption, either during cap-
sulorhexis or phacoemulsification, is by far the most com-
mon cause described.32-34

Previous ocular pathology was present in most patients 
and probably had an important impact on visual outcomes, 
especially on the long-term BCVA. The most frequent dis-
ease was glaucoma, followed by corneal and retinal pathol-
ogy. Pseudoexfoliative syndrome constituted an important 
bridge between glaucoma and zonular insufficiency. Many 
of those comorbidities were caused by the initial surgical 
complication which also led to the loss of capsular support, 
namely CME and retinal detachment after complicated 
cataract surgery. It is important to interpret the results with 
this in mind. Many of the long-term complications after the 
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ICIOL implantation were not caused by the procedure itself, 
but by an initial factor that also led to its execution. Our data 
highlights the fact that this technique is often performed 
in complex patients, with frequent comorbidities, and that 
should be considered regarding the expected final result.

The mean long-term BVCA obtained after the proce-
dure was 0.52 ± 0.62 logMAR, heavily influenced by 2 out-
liers with severe low vision, corresponding to “hand mo-
tion”, due to concomitant ocular disease. Visual outcomes 
were acceptable in eyes with no other pathology. This, 
again, highlights the importance of the status of the eye 
before surgery. Most cases of low BCVAs were not due to 
a failure of the procedure, but because those patients had 
limited visual potential, unrelated to the optical defect. 
This conclusion was shared in several other studies, which 
report visual acuities similar to those obtained, and highly 
dependent on the indication for surgery and the initial state 
of the eye.35-39

Regarding the final refractive status of the eye, shown 
by the spherical equivalent, the mean value of 0.075 ± 1.46 
diopters was obtained, with values ranging from -2.00 and 
+3.00 diopters. Some of those cases were affected by pathol-
ogy which induced high rates of astigmatism due to trau-
matic disruption of the corneal surface. Even though our 
mean SE was 0.075, only half of the patients had a SE be-
tween -1.00 and +1.00 diopters and 25% had a SE between 
-0.5 and +0.5 which translates decent predictability, consid-
ering the complexity of most cases. The mean prediction 
error reported in many studies ranges from -2.4 to + 0.29 
diopters,36-40 corroborating some unpredictability of the 
final refractive outcome, in part due to concomitant corneal 
pathology, hindering the lens calculation process. The ma-
jority of the studies used the SRK/T formula, as we used, 
with the A-constant of 116.8, as given by the manufacturer.8

The mean IOP values obtained 1 month after surgery and 
during the last appointment were 13.89 ± 4.79 and 14.42 ± 
4.42 mmHg. These results were biased by the fact that many 
of the patients had glaucoma or other diseases that were 
treated with medical or surgical procedures to lower IOP. 
Thus, it is hard to evaluate the direct impact that retropupil-
lary ICIOL implantation had on the patients’ IOP. The initial 
concerns about ICIOLs increases in IOP and the mandato-
ry peripheral iridectomy are no longer an issue, due to the 
newer lens’ design, preventing the possibility of pupillary 
block.11,12 Most studies show a mild increase in IOP in oth-
erwise non-glaucomatous eyes, which is usually temporary 
and responds well to medical treatment. However, ocular 
hypertension in the immediate postoperative period is not 
rare, and is probably associated with inflammation and re-
tained OVD,41,42 as in conventional cataract surgery.

Concerning postoperative complications, the most fre-
quent was the disenclavation of one of the haptics of the 
ICIOL, which happened in 19.3% of the cases. All those pa-
tients required subsequent surgery to re-grasp the luxated 
haptic. The disenclavation may happen due to an atrophic 
iris at the site of enclavation, or due to suboptimal surgi-
cal technique. According to some reports, the risk of dis-
enclavation is higher in younger patients and those with a 

trauma history.3,44 This seemed to be one of the most impor-
tant limitations of this surgical technique, probably related 
to the enclaving technique, which is different from the one 
performed in the anteropupillary implantation. Although 
the surgical resolution is relatively easy, it adds the impor-
tant burden of surgical reintervention, with the associated 
risks, related both to surgery and anesthesia. Across the lit-
erature, this complication is reported to happen between 
0%-37% of the cases,43 considerable values, compatible with 
those found in this study. Patient selection taking into ac-
count possible risk factors such as iris atrophy may be use-
ful to minimize this risk.

One of the major causes for a decreased BCVA follow-
ing cataract surgery is CME.45 As the most common indi-
cation for ICIOL implantation is complicated cataract sur-
gery, there should be a high suspicion rate for the presence 
of CME, especially when VAs are lower than expected. Our 
series reported CME in three (11.5%) patients. Two of them 
had previous complicated cataract surgery, with CME al-
ready diagnosed before the secondary lens implant, and 
the other one had a history of chronic CME. Thus, it was 
not possible to establish a direct causal relationship be-
tween the ICIOL implant and the development of this com-
plication. Authors report CME rates between 0%-25%,29,45 

depending on the duration of follow-up, sample size, and 
investigative methods. In many cases, it is possible to de-
tect non-clinical CME, if OCTs are done at regular follow-
up appointments after surgery. Martínez et al found that 
diabetic patients had double the risk of developing CME,48 
and Madhivanan reported a higher incidence of CME in 
patients who undergo scleral-fixated IOL implantation, 
than in those who implant retropupillary ICIOLs.41

 
CONCLuSION

The implantation of retropupillary ICIOL seems to be 
a safe and effective procedure, with decent functional out-
comes, for patients without adequate capsular/zonular sup-
port, namely in the setting of complicated cataract surgery 
or trauma. The evolution of this technique, with the change 
in lens position from the anterior to the posterior chamber, 
added to the newer ICIOL designs, has significantly con-
tributed to the safety of the procedure. The disenclavation 
of the ICIOL appears to be the most frequent postoperative 
complication. It cannot be overstated that there is no ideal 
surgical technique, as it should always be individualized 
according to the characteristics of the patient, and the pref-
erence and experience of the surgeon. The most important 
limitation of this study was that endothelial cell count in 
the pre- and postoperative periods was not documented 
due to lack of data, making it impossible to directly assess 
the impact that the retropupillary technique had on this 
factor. Other limitations of this study are related to its de-
sign, namely the retrospective analysis, the limited sample 
of patients, and the fact that it is a single-center study. Pos-
sible future contributions may include a direct comparison 
with other surgical techniques, namely scleral suspension, 
and a prospective, controlled randomized analysis.

Retropupillary Iris-Claw Intraocular Lens Implantation: A Refractive and Safety Report



116   |   Revista da Sociedade Portuguesa de Oftalmologia · Volume 47 · N2 · Abril-Junho 2023

 CONTRIBUTORSHIP STATEMENT / 
DECLARAçãO DE CONTRIBUIçãO:

 
ACB: Wrote the first draft. 
All authors collaborated equally in data collection, anal-

ysis and in the discussion of the results and approved the 
final version.

RESPONSABILIDADES ÉTICAS

Conflitos de Interesse: Os autores declaram a inex-
istência de conflitos de interesse na realização do presente 
trabalho.

Fontes de Financiamento: Não existiram fontes exter-
nas de financiamento para a realização deste artigo.

Confidencialidade dos Dados: Os autores declaram ter 
seguido os protocolos da sua instituição acerca da publi-
cação dos dados de doentes. 

Proteção de Pessoas e Animais: Os autores declaram 
que os procedimentos seguidos estavam de acordo com os 
regulamentos estabelecidos pela Comissão de Ética respon-
sável e de acordo com a Declaração de Helsínquia revista 
em 2013 e da Associação Médica Mundial.

Proveniência e Revisão por Pares: Não comissionado; 
revisão externa por pares.

EThICAL DISCLOSuRES 

Conflicts of Interest: The authors have no conflicts of 
interest to declare.

Financing Support: This work has not received any 
contribution, grant or scholarship

Confidentiality of Data: The authors declare that they 
have followed the protocols of their work center on the 
publication of data from patients.

Protection of Human and Animal Subjects: The au-
thors declare that the procedures followed were in accord-
ance with the regulations of the relevant clinical research 
ethics committee and with those of the Code of Ethics of 
the World Medical Association (Declaration of Helsinki as 
revised in 2013).

Provenance and Peer Review: Not commissioned; ex-
ternally peer reviewed. 

 

REfERENCES

1. Drolsum L, Kristianslund O. Implantation of retropupil-
lary iris-claw lenses: a review on surgical management and 
outcomes. Acta Ophthalmol. 2021;99:826-36. doi:10.1111/
aos.14824.

2. Choi EY, Lee CH, Kang HG, et al. Long-term surgical out-
comes of primary retropupillary iris claw intraocular lens im-
plantation for the treatment of intraocular lens dislocation. Sci 
Rep. 2021;11:726. doi:10.1038/s41598-020-80292-3.

3. Shuaib M, El Sayed Y, Kamal A, ElSanabary Z, Elhilali 

H. Transscleral sutureless intraocular lens versus ret-
ropupillary iris-claw lens fixation for paediatric apha-
kia without capsular support: A randomized study. Acta 
Ophthalmol.2010;97:e850–9. doi:10.1111/aos.14090.

4. Worst JG. Iris claw lens. J Am Intraocul Implant Soc. 
1980;6:166–7. doi:10.1016/S0146-2776(80)80016-4.

5. De Silva SR, Arun K, Anandan M, Glover N, Patel CK, Rosen 
P. Iris-claw intraocular lenses to correct aphakia in the absence 
of capsule support. J Cataract Refract Surg. 2011;37:1667-72.

6. Menezo JL, Cisneros AL, Rodriguez-Salvador V. Endothe-
lial study of iris-claw phakic lens: four year follow-up. J 
Cataract Refract Surg. 1998;24:1039–49. doi:10.1016/S0886-
3350(98)80096-5.

7. Brasse K, Neuhann TH. Posterior chamber Verisyse lens im-
plantation to correct aphakia without capsular support. Video 
J Cataract Refract Surg. 2004;20.

8. Menezo JL, Martinez MC, Cisneros AL. Iris–fixated Worst claw 
versus sulcus-fixated posterior chamber lenses in the absence 
of capsular support. J Cataract Refract Surg. 1996;22:1476–84. 
doi:10.1016/S0886-3350(96)80151-9.

9. Ophtec BV. Artisan Aphakia Model 205. [accessed Sep 2022] 
Available at: https://www.ophtec.com/products/cataract-sur-
gery/iols/artisan-aphakia 

10. Lange C, Feltgen N, Junker B, Schulze-Bonsel K, Bach M. 
Resolving the clinical acuity categories “hand motion” and 
“counting fingers” using the Freiburg Visual Acuity Test 
(FrACT). Graefes Arch Clin Exp Ophthalmol. 2009;247:137–
42. doi:10.1007/s00417-008- 0926-0.

11. Forlini M, Soliman W, Bratu A, Rossini P, Cavallini GM, 
Forlini C. Long-term follow-up of retropupillary iris-claw 
intraocular lens implantation: a retrospective analysis. BMC 
Ophthalmol. 2015;15:143. doi:10.1186/s12886-015-0146-4.

12. Sumitha CV, Pai V, Thulasidas M. Retropupillary iris-claw in-
traocular lens implantation in aphakic patients. Indian J Oph-
thalmol. 2020;68:597–602. doi:10.4103/ijo.IJO_1043_19.

13. Toro MD, Longo A, Avitabile T, Nowomiejska K, Gagliano 
C, Tripodi S, et al. Five-year follow-up of secondary iris-claw 
intraocular lens implantation for the treatment of aphakia: an-
terior chamber versus retropupillary implantation. PLoS One. 
2019;14:e0214140. doi:10.1371/journal.pone.0214140.

14. Lyle WA, Jin JC. Secondary intraocular lens implantation: an-
terior chamber vs posterior chamber lenses. Ophthalmic Surg. 
1993;24:375–81.

15. Kim KH, Kim WS. Comparison of clinical outcomes of iris fix-
ation and scleral fixation as treatment for intraocular lens dis-
location. Am J Ophthalmol. 2015;160:463–9 e461. doi:10.1016/j. 
ajo.2015.06.010.

16. Menapace R, Findl O, Georgopoulos M, Rainer G, Vass C, 
Schmetterer K. The capsular tension ring: designs, applica-
tions, and techniques. J Cataract Refract Surg. 2000;26:898–
912. doi:10.1016/S0886-3350(00)00446-6

17. Weene LE. Flexible open-loop anterior chamber intraocular 
lens implants. Ophthalmology. 1993;100:1636–9. doi:10.1016/
S0161- 6420(13)31445-6.

18. Por YM, Lavin MJ. Techniques of intraocular lens suspension 
in the absence of capsular/zonular support. Surv Ophthalmol. 
2005;50:429–62. doi:10.1016/j.survophthal.2005.06.010.

19. Lau A, Garg A, Popovic M, Kertes P, Muni R. Scleral-fixated 
and iris-fixated intraocular lens implantation or fixation:meta-
analysis. J Cataract Refract Surg. 2022;48:1462-68. doi: 
10.1097/j.jcrs.0000000000001046.

20. Cheng K, Tint N, Sharp J, Alexander P. Surgical manage-
ment of aphakia. J Cataract Refract Surg. 2022;48:1453-61. 
doi:10.1097/j.jcrs.0000000000000954.

Retropupillary Iris-Claw Intraocular Lens Implantation: A Refractive and Safety Report



Revista da Sociedade Portuguesa de Oftalmologia · Volume 47 · N2 · Abril-Junho 2023   |   117

Retropupillary Iris-Claw Intraocular Lens Implantation: A Refractive and Safety Report

21. Helvaci S, Demirduzen S, Oksuz H. Iris-claw intraocular lens 
implantation: anterior chamber versus retropupillary implan-
tation. Indian J Ophthalmol. 2016;64:45–49.

22. Toro MD, Longo A, Avitabile T, Nowomiejska K, Gagliano C, 
Tripodi S, Choragiewicz T, Kaminska A, Figus M, Posarelli C, 
Forlini M, Jünemann AGM, Reibaldi M, Rejdak R. Five-year 
follow-up of secondary iris-claw intraocular lens implanta-
tion for the treatment of aphakia: anterior chamber versus 
retropupillary implantation. PLoS One. 2019;14:e0214140;

23. Gicquel JJ, Guigou S, Bejjani RA, Briat B, Ellies P, Dighiero 
P. Ultrasound biomicroscopy study of the Verisyse aphakic 
intraocular lens combined with penetrating keratoplasty in 
pseudophakic bullous keratopathy. J Cataract Refract Surg. 
2007;33:455–64.

24. McCluskey P, Harrisberg B. Long-term results using scleral 
fixated posterior chamber intraocular lenses. J Cataract Re-
fract Surg. 1994;20:34–9. doi:10.1016/S0886-3350(13)80040-5.

25. Bellucci R, Pucci V, Morselli S, Bonomi L. Secondary implan-
tation of angle-supported anterior chamber and scleral-fix-
ated posterior chamber intraocular lenses. J Cataract Refract 
Surg. 1996; 22:247–52. doi:10.1016/S0886-3350(96)80227-6.

26. Jare NM, Kesari AG, Gadkari SS, Deshpande MD. The poste-
rior iris-claw lens outcome study: 6-month follow-up. Indian 
J Ophthalmol. 2016;64:878–83. doi:10.4103/0301-4738.198843.

27. Mansoori T, Agraharam SG, Sannapuri S, Manwani S, Bal-
akrishna N. Surgical outcomes of retropupillary-fixated iris-
claw intraocular lens. J Curr Ophthalmol. 2020;32:149–53. 
doi:10.4103/ JOCO.JOCO_92_2.

28. Jayamadhury G, Potti S, Kumar KV, Kumar RM, Divyansh 
Mishra KC, Nambula SR. Retropupillary fixation of iris-claw 
lens in visual rehabilitation of aphakic eyes. Indian J Ophthal-
mol. 2016;64:743–6. doi:10.4103/0301-4738.195012 .

29. Thulasidas M. Retropupillary Iris-Claw Intraocular lenses: 
A Literature Review. Clin Ophthalmol.2021:15 2727–39. 
Doi:.2147/OPTH.S321344.

30. McDonnell PJ, Taban M, Sarayba M, Rao B, Zhang J, Schiff-
man R,  et al. Dynamic morphology of clear corneal cataract 
incisions. Ophthalmology. 2003;110:2342–8. doi:10.1016/
S0161-6420(03)00733-4.

31. Taban M, Behrens A, Newcomb RL, Nobe MY, Saedi G, Sweet 
PM, et al. Acute endophthalmitis following cataract sur-
gery: a systematic review of the literature. Arch Ophthalmol. 
2005;123:613–20. doi:10.1001/archopht.123.5.613.

32. Faria MY, Ferreira NP, Pinto JM, Sousa DC, Leal I, Neto E, 
et al. Retropupillary iris claw intraocular lens implantation in 
aphakia for dislocated intraocular lens. Int Med Case Rep J. 
2016;9:261–5. doi:10.2147/IMCRJ. S116771.

33. Saleh M, Heitz A, Bourcier T, Speeg C, Delbosc B, Montard 
M, et al. Sutureless intrascleral intraocular lens implantation 
after ocular trauma. J Cataract Refract Surg. 2013;39:81–6. 
doi:10.1016/j.jcrs.2012.08.063.

34. Anbari A, Lake DB. Posteriorly enclavated iris claw in-
traocular lens for aphakia: long-term corneal endothelial 
safety study. Eur J Ophthalmol. 2015;25:208–13. doi:10.5301/
ejo.5000527.

35. Mora P, Calzetti G, Favilla S, Forlini M, Tedesco S, Date P, 
et al. Comparative analysis of the safety and functional out-
comes of anterior versus retropupillary iris-claw IOL fixation. 
J Ophthalmol. 2018;2018:8463569. doi:10.1155/2018/8463569.

36. Schallenberg M, Dekowski D, Hahn A, Laube T, Steuhl KP, 
Meller D. Aphakia correction with retropupillary fixated 

iris-claw lens (Artisan) - long-term results. Clin Ophthalmol. 
2014;8: 137–41. doi:10.2147/OPTH.S55205.

37. Hsing YE, Lee GA. Retropupillary iris claw intraocular lens for 
aphakia. Clin Exp Ophthalmol. 2012;40:849–54. doi:10.1111/ 
j.1442-9071.2012.02808.x.

38. Choragiewicz T, Rejdak R, Grzybowski A, Nowomiejska K, 
Moneta-Wielgoś J, Ozimek M, et al. Outcomes of suture- less 
iris-claw lens implantation. J Ophthalmol. 2016;2016:7013709. 
doi:10.1155/2016/7013709.

39. Gonnermann J, Klamann MK, Maier AK, Rjasanow J, Joussen 
AM, Bertelmann E, et al. Visual outcome and complications 
after posterior iris-claw aphakic intraocular lens implanta-
tion. J Cataract Refract Surg. 2012;38:2139–43. doi:10.1016/j.
jcrs.2012.07.035.

40. Vounotrypidis E, Schuster I, Mackert MJ, Kook D, Priglinger 
S, Wolf A. Secondary intraocular lens implantation: a large 
retrospec- tive analysis. Graefes Arch Clin Exp Ophthalmol. 
2019;257:125–34. doi:10.1007/s00417-018-4178-3.

41. Madhivanan N, Sengupta S, Sindal M, Nivean PD, Kumar 
MA, Ariga M. Comparative analysis of retropupillary iris claw 
versus scleral-fixated intraocular lens in the management of 
post-cataract aphakia. Indian J Ophthalmol. 2019;67:59–63. 
doi:10.4103/ijo.IJO_326_18.

42. Ganesh S, Brar S, Relekar K. Long term clinical and visual out-
comes of retrofixated iris claw lenses implantation in compli-
cated cases. Open Ophthalmol J. 2016;10:111–8. doi:10.2174/18
74364101610010111.

43. Kim MS, Park SJ, Joo K, Kang HG, Kim M, Woo SJ. Single-
haptic dislocation of retropupillary iris-claw intraocular lens: 
outcomes of reenclavation. Ophthalmic Surg Lasers Imaging 
Retina. 2020;51:384–90. doi:10.3928/23258160-20200702-03.

44. Çevik SG, Çevik MÖ, Özmen AT. Iris-claw intraocular lens 
implan- tation in children with ectopia lentis. Arq Bras Oftal-
mol. 2017;80:114–7. doi:10.5935/0004-2749.20170027.

45. Drolsum L, Haaskjold E. Causes of decreased visual acuity af-
ter cataract extraction. J Cataract Refract Surg. 1995;21:59–63. 
doi:10.1016/S0886-3350(13)80481-6.

46. Gonnermann J, Torun N, Klamann MK, Maier AK, von 
Sonnleithner C, Bertelmann E. Posterior iris-claw aphakic in-
traocular lens implantation in subluxated lenses due to Mar-
fan syndrome. Eur J Ophthalmol. 2014;24:352–7. doi:10.5301/
ejo.5000366.

47. Hernández Martínez A, Almeida González CV. Iris-claw 
intraocular lens implantation: efficiency and safety accord-
ing to technique. J Cataract Refract Surg. 2018;44:1186–91. 
doi:10.1016/j. jcrs.2018.06.049.

Corresponding Author/  
Autor Correspondente:

Renato Correia Barbosa
Hospital Pedro Hispano, 
R. de Dr. Eduardo Torres, 
4464-513 Sra. da Hora, Portugal
renato-barbosa@sapo.pt

ORCID: 0000-0002-5780-0450

https://orcid.org/0000-0002-5780-0450

