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ABSTRACT

Background: Implantation of posterior chamber iris-claw intraocular lenses
(IOLs)isoftenusedinthesurgicalmanagementofaphakiawithinadequatecapsular
support. The purpose of the study was to evaluate the anatomical and functional
outcomes and complication rate after implantation of a posterior chamber iris-
claw aphakic IOL in eyes with insufficient capsular support.

Methods: This retrospective observational study comprised patients without
adequate capsular support undergoing posterior iris-claw aphakic IOL implan-
tation between 2016 and 2018.

Results: The study comprised 44 eyes of 44 patients. The mean follow-up was
12 months (range from 1 to 24 months). The IOLs were inserted during primary
lens surgery in five eyes (11.36%), during a posterior chamber IOL exchange
procedure in 24 eyes (54.55%), and as a secondary procedure in 15 aphakic
eyes (34.09%). The final mean best corrected visual acuity (BCVA) was signifi-
cantly better than preoperatively (0.49 + 0.33 vs 0.36 + 0.26, Snellen decimals)
(P < 0.05). The most common complication after surgery was transient elevated
intraocular pressure (10 eyes; 22.73%).

Conclusions: The posterior chamber iris-claw aphakic IOLs provided good
anatomical and functional outcomes and can be used for a wide range of indi-
cations in eyes without adequate capsular support.
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BACKGROUND

Iris fixated (iris-claw) intraocular lenses (IOLs), originally
designed for myopia correction during intraocular refrac-
tive surgery, have been used for many years in the correc-
tion of aphakia without sufficient capsule support [1]. They
are used in patients requiring the replacement of a sublux-
ated posterior chamber implant, during cataract surgery
with damaged lens zonular apparatus. They are also used
during reoperations after cataract removal complicated by
the damage to the posterior capsule without the possibility
to insert a classic posterior chamber IOL. Depending on
the course of surgery, they are implanted simultaneously
or afterwards, usually 2-3 months after cataract removal
[2]. Currently, the most common iris-claw IOLs used in
treating postoperative aphakia are Artisan Aphakia® (Oph-
tec) and Verisyse Aphakia® (AMO) implants. They can be
fixed in both the anterior and posterior chambers. When
choosing the implant location, it is recommended to take
into account the depth of the anterior chamber, and the
density of corneal endothelial cells [3]. Currently, the main
alternative to iris-claw IOLs in the correction of aphakia
without sufficient capsule support is the intrascleral fixa-
tion of the implant by suturing it to the tissue or by using
different sutureless techniques [4-8]. These procedures en-
sure implant location similar to the physiological position
of the patient’s own lens; moreover, they can be performed
in cases of severe damage to the iris. Both the iris-claw lens-
es and implants fixated to the sclera have been described;
the postoperative complications include displacement of
the implant, increased intraocular pressure, vitreous hem-
orrhage, cystoid macular edema (CME) or retinal detach-
ment [9-14]. Due to the uncomplicated technique and rela-
tively short procedure time, many surgeons prefer iris-claw
IOLs for aphakia with damaged ciliary zonules or posterior
capsule [15, 16]. The aim of our study was the retrospec-
tive analysis of anatomical and functional results and com-
plications observed after the implantation of an iris-claw
IOL implant into the posterior chamber, carried out in the
Department of Ophthalmology of the Military Institute of
Aviation Medicine in Warsaw, Poland, between 2016-2018.

MATERIAL AND METHODS

Patients were included in the retrospective study after an
observation period of at least one month. The following
medical data were analyzed in the study: the indication for
iris-claw lens implantation, age and sex of the patient, eye
axial length, previous surgical procedures and injuries of
the eyeball, concomitant eye and systemic diseases. In all
patients, an IOL made of polymethyl methacrylate Artisian
Aphakia (Ophtec BV, The Netherlands), with a total length
of 8.5 mm and an optical part diameter of 5.4 mm, was im-
planted (Fig. 1). The optical power of the implant was cal-

culated using the SRK/T formula with the IOL Master 500
optical biometer (Carl Zeiss Meditec AG). Due to the fact
that the lens was implanted into the posterior chamber, the
A-constant of 116.9 was used (Fig. 2).

1

Iris-claw Artisan Aphakia 205 I0L.

89-year-old patient 24 months after the left eye posterior
chamber iris-claw 10L implantation.

Pre- and postoperative Snellen’s best corrected visual acuity
(BCVA, best-corrected visual acuity), intraocular pressure
(IOP), endothelial cell density, spherical equivalent (SE)
and refractive error, defined as the difference between the
achieved (spherical equivalent) and attempted refraction
were evaluated in the study. The occurrence of intra- and
postoperative complications were also reported. Intraoc-
ular pressure was measured using non-contact tonometer
CT-800 (Topcon, Japan). Corneal endothelial cell density
was calculated using CellChek SL mirror microscope (Ko-
nan, USA). For the measurement of spherical equivalent,
the KR-800 auto kerato-refractometer (Topcon, Japan) was
used. The refractive error was calculated as the difference
between the refraction achieved (spherical equivalent) at
the end of the observation period, and the target refraction
determined by optical biometer.
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All implantation procedures of the iris-claw IOL were per-
formed under periocular anesthesia by three experienced
surgeons using the same surgical technique. The main stag-
es of the procedure included the anterior chamber opening
in the limbus from 11.00 to 1.00, followed by making two
side tunnel ports at 2.00 and 10.00-injection of the viscoe-
lastic into the anterior chamber and inserting the IOL -pa=
tients-were-inctuded-in-the-study“upside down” into the
anterior chamber, IOL insertion into the posterior cham-
ber, and iris encapsulation at 3.00 and 9.00. The next stages
consisted in performing basal iridectomy at 12.00, suturing
of the cornea in the limbus with single or continuous Nylon
10-0 sutures, and removing the viscoelastic material with
aspiration and irrigation system.-The procedure was con-
cluded with the administration of Cefuroxime 1 mg/1 ml
into the anterior chamber, and subconjunctival injection of
dexamethasone. Corneal limbal sutures were removed on
average 3 months after the procedure.

Between 2016-2018, in the Department of Ophthalmology
of the Military Institute of Aviation Medicine, iris-claw lens
implantation into the posterior chamber was performed in
48 eyes of 48 patients. Two eyes were not included in the
study due to an insufficient observation period (< 1 month).
Two eyes were excluded from the study because iris-claw
IOL implantation was performed simultaneously with tra-
beculectomy (1 eye) or pars plana vitrectomy with admin-
istration of silicone oil (1 eye). Finally, 44 eyes of 44 patients
who underwent iris-claw IOL implantation into the poste-
rior chamber were included for retrospective: study. The
average observation time in patients qualified for the study
was 12.11 + 6.02 months (minimum: 1 month, maximum:
24 months). Table 1 shows the medical data and the oph-
thalmic and systemic diseases.

1
ophthalmic and systemic diseases.

n 44
Women/men 24/20
Average age + SD (years) 72,50 + 20,50
Minimum-Maximum 18-95
Average eyeball length + SD (mm) 23,40 £1,77
minimum-maximum 20,40-31,03
Glaucoma 13 (29,55%)
Pseudo-exfoliation syndrome 7 (15,91%)
Macular degeneration 5(11,36%)
Blunt trauma to the eyeball 6 (14,63%)
Diabetes mellitus 9 (20,45%)
Marfan syndrome 2 (4,55%)

SD (standard deviation)
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In twenty-four eyes (54.55%), the posterior chamber IOL
was exchanged with an iris-claw IOL in one session. In 15
eyes (34.09%) with aphakia without sufficient capsule sup-
port, a secondary iris-claw IOL was implanted. In 5 eyes
(11.36%), the procedure of removal of a subluxated or lux-
ated cataract with primary iris-claw IOL was performed.
The procedure of iris-claw implantation was combined
with the performance of pars plana vitrectomy in 4 eyes,
and intracapsular lens extraction in 1 eye.

Indications for the replacement of the implant included the
dislocation of the posterior chamber IOL in 22 eyes, the
dislocation of the posterior chamber-to the vitreous in 1
eye and calcified membrane on the IOL in 1 eye (Fig. 3).
The posterior chamber IOL dislocation was observed in 20
eyes with intracapsular IOL implantation, and 2 eyes with
intrascleral fixation of the IOL. The average time between
the intracapsular IOL -implantation and its replacement
with an Artisan lens was 10.49 + 7.03 years (minimum 5.53
months — maximum 27.62 years). In two cases of the dis-
placement of the-IOL with intrascleral fixation, the time
from the intrascleral fixation of the IOL to iris-claw re-
placement was 11 years and 6 months and 12 years and 11
months respectively.

83-year-old female patient 5 years after surgical right eye
posterior chamber 0L cataract surgery, with spontaneous

subluxation transfer of the implant into the anterior chamber.
The exchange of subluxated I0L to the posterior chamber iris-
claw 0L was performed.

Aphakia was the result of a complicated procedure of
phacoemulsification of a senile cataract in 12 eyes, removal
of a post-traumatic cataract in 2 eyes, and phacoemulsifica-
tion of a subluxated senile cataract in 1 eye. In patients with
aphakia, the average time from the removal of the senile
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cataract to iris-claw IOL implantation was 80.38 + 72.84
days (minimum 12 days, maximum 288 days).

The initial iris-claw implantation was performed after the
removal of subluxated cataract in 3 eyes, and in 2 eyes it
was done due to post-traumatic dislocation of the opacified
lens to the vitreous body.

Statistica 13.3 (Statsoft Polska) was used for statistical
analyses. The descriptive statistics module and Wilcoxon
signed-rank-test were used and the result was statistically
significant for p < 0.05.

RESULTS

The best corrected visual acuity at the end of the obser-
vation period improved in 26 eyes (59.10%), decreased in
9 eyes (20.45%), and remained unchanged also in 9 eyes
(20.45%). There was no statistically different change in the
endothelial cell density (cells/mm?2) at the end of the fol-
low-up period. Table 2 shows the mean values of the best
corrected visual acuity, spherical equivalent, intraocular
pressure and endothelial cell density before and after the
procedure of iris-claw implantation in 44 examined eyes.

The average SE value in the group of 24 eyes in which the
posterior chamber IOL was replaced with an iris-claw IOL

was 1.56 + 3.21 Dsph before the procedure, and 0.45 + 1.74
Dsph after the procedure. In the group of 15 eyes operated
for postoperative aphakia correction, the mean value of SE
before surgery was 12.15 + 1.81 Dsph, and 0.23 + 1.41 Dsph
after surgery. In the remaining five cases, where iris-claw
IOL implantation was performed, the mean value of SE be-
fore surgery was 5.88+2.92 Dsph, and 0.70 + 0.86 Dsph after
surgery. Table 3 presents average BCVA values before and
at the end of the observation period in the three groups of
indications for the procedure described. In 40 eyes (90.91%)
the refraction error (difference between achieved and at-
tempted refraction) at the end of the observation period
was within + 2 Dsph.

No intraoperative complications were reported during iris-
claw lens implantation. Postoperative complications in-
cluded: pupil ovalization in 10 eyes (22.73%), local atrophy
of the iris in 2 eyes (4.55%), iritis in 2 eyes (4.55%), pigment
presence on the IOL implant in 3 eyes (6.82%), transient in-
traocular pressure increase > 25 mmHg in 10 eyes (22.73%),
hypotony in 2 eyes (4.55%), iris-claw IOL displacement in
2 eyes (4.55%), cystoid macular edema in 6 eyes (13.64%),
retinal detachment in 2 eyes (4.55%), vitreous hemorrhage
in 1 eye (2.27%), retinal central vein thrombosis in 1 eye
(2.27%), trophic keratitis in 1 eye (2.27%).

Results of ophthalmic.examinations in 44 eyes before and after the surgery of posterior chamber iris-claw 10L implantation .
The p-value for the Wilcoxon signed-rank test.

Before the procedure At the end of the observation p

- N period
BCVA + SD (Snellen Table) 0,36 +0,26 0,49 +0,33 0,04
Minimum-Maximum o QA rppo - 1,0 rrpo-1,0
Spherical equivalent + SD (spherical dioptres) 5,66+ 5,61 -0,19+ 1,58 0,00
Minimum; maximum -5,75; 15,25 -4,75; 3,75
Intraocular pressure + SD (mmHg) 15,36 + 4,87 15,07 £4,10 0,82
Minimum-Maximum 7-31 6-25
Endothelial cell density + SD (mm?) 2195,91 + 505,05 2090,52 + 478,39 0,07
Minimum-Maximum 1532-3311 1489-3257

BCVA (best-corrected visual acuity)

I

Average BCVA values in the three groups of indications for surgery.

Posterior chamber Postoperative Subluxated/luxated
implant exchange aphakia cataract
BCVA + SD before surgery 0,37 0,25 0,34 +0,27 0,40+0,32
Minimum-Maximum 0,02-1,0 rrpo - 0,7 rrpo-0,8
BCVA + SD at the end of the observation 0,44 +0,32 047 +0,34 0,78 +0,19
period
Minimum-Maximum rrpo—1,0 rrpo-1,0 0,5-1,0
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DISCUSSION

Among many surgical procedures performed to correct
aphakia without sufficient capsule support, the main ones
used nowadays are intrascleral fixation of the posterior
chamber IOL and iris-claw IOLs implanted in the anteri-
or or posterior chamber of the eye [17]. The possibility of
choice of iris-claw implants enables the surgeon to perform
the procedure in a shorter time compared to the intrascle-
ral fixation of the-IOL, which may result in lower trauma-
tization of eye tissues, and thus, a better procedure safety
profile [18, 19]. However, Wu Jing et al., in their meta-anal-
ysis comparing the effects of iris-claw IOLs and intrascleral
fixation of the posterior chamber IOL in aphakia without
sufficient capsule support did not show statistically sig-
nificant differences in postoperative visual acuity and in-
cidence of postoperative complications between the two
techniques [17]. In order to limit the loss of corneal en-
dothelial cells, many researchers prefer the enclavation
of the iris-claw IOLs in the posterior chamber due to the
longer distance of the implant from the corneal endothe-
lium than in the anterior chamber enclavation [20-22].
However, the results of recently published papers do not
confirm that the encapsulation of an iris-claw IOL in the
anterior chamber of the eye is associated with significant-
ly higher loss of corneal endothelial cells than fixation in
the posterior chamber [3, 23].

In our study, the best corrected visual acuity until the end
of the observation period improved in 26 eyes (59.10%),
and in 40 eyes (90.91%) the refraction error at the end of
the observation period was within + 2 Dsph. Similar results
were described by other researchers in retrospective analy-
ses of the effects of iris-claw implantation into the posterior
chamber of the eye [16, 20, 24]. We observed deterioration
of BCVA at the end of the observation period in 9 eyes
(20.45%), and no change in BCVA also in 9 eyes (20.45%).
The causes of worse BCVA at the end of the observation
period in our study were: cystoid macular edema (3 eyes),
retinal detachment (2 eyes), progression of age-related
macular degeneration (1 eye), central retinal vein occlusion
(1 eye), trophic keratitis (1 eye) and uveitis (1 eye).

The incidence of CME after surgery with an iris-claw im-
plant into the posterior chamber of the eye is described by
researchers in the range of 2.1-25%, depending on the in-
dications for surgery and past eye surgeries [3, 12, 20, 23,
25]. In our study, postoperative CME developed in 6 eyes
(13.64%). In four cases, the anti-VEGF (vascular endothelial
growth factor) was injected into the vitreous. Two patients
did not agree to this treatment, which was the reason for
worse BCVA at the end of observation period than before
the procedure. Despite the injection of anti-VEGF in one of
the four treated patients, no response to the treatment was
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obtained, and the final BCVA was worse than before the
procedure. In the remaining three treated patients, CME
resolved after the intravitreal injection of anti-VEGE. In
these three cases BCVA at the end of the observation peri-
od, compared to BCVA before the procedure, improved (2
eyes) or did not change (1 eye).

Retinal detachment in our study occurred in two patients,
one month and one year after the iris-claw implantation,
respectively. The incidence of this complication after poste-
rior chamber implantation of iris-claw IOLs is described by
researchers in the range of 0.3-3.2% [15, 23, 26, 27].

After 18 months of observation of a 94-year-old patient,
BCVA was worse than before, due to the progression of
age-related dry macular degeneration. Optical coherence
tomography of the retina showed a widening of the atrophy
zone of-outer retinal layers in the subfoveal area of the ret-
ina. In our opinion, the described changes were not associ-
ated with iris-claw IOL implantation. We did not observe
any postoperative complications in the patient.

In one patient, a central retinal vein occlusion with macular
edema developed one month after the iris-claw implanta-
tion. The complication occurred in the eye with high hyper-
opia, narrow angle primary glaucoma and nonproliferative
diabetic retinopathy. Despite the treatment of macular ede-
ma with intravitreal anti-VEGF injection, no improvement
in visual acuity was achieved.

Trophic keratitis occurred in an 89-year-old patient with re-
current trophic keratitis in the operated eye in the past. The
treatment included preparations supporting corneal regen-
eration, therapeutic contact lenses and eye pathing . Due
to the formation of post-inflammatory corneal epithelium
and-stroma opacification, BCVA at the end of the observa-
tion period was worse than before the surgery. In our study,
inflammation of the anterior part of the choroid occurred
in 2 eyes. After application of local steroids, the inflamma-
tion-subsided in one patient. The second patient developed
chronic inflammation of the anterior part of the choroid,
which was the reason why the final BCVA was worse than
the visual acuity before the procedure. This complication
was also described by other researchers [20, 23].

The loss of corneal endothelial cells at the end of the ob-
servation period in our study was 4.80% on average. Com-
pared to data from before the surgery, this difference was
not statistically significant. Gonnermann et al, in a ret-
rospective study of patients after posterior chamber iris-
claw implantation, described endothelial cell loss at 5.5%
over the observation period of 34 months [25]. The results
of the majority of studies indicate that there is no statisti-
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cally significant difference in endothelial cell density before
and after the enclavation of iris-claw IOL into the posterior
chamber of the eye [21, 22, 26, 27].

In 10 eyes (22.73%), a slight horizontal pupil ovalization at
the end of the observation period was observed. This com-
plication, also described by other researchers, may result
from asymmetric enclavation of the haptics of the IOL into
the iris stroma [20]. The permanent contact of haptics with
the iris may be associated with the release of pigment from
the stroma, which, when deposited on the-IOL surface, may
lead to decreased visual acuity [21]. The subconjunctival in-
jection of dexamethasone at the end of surgery may reduce
the pigment release from the iris [28]. Schallenberg et al.
also described the atrophy of the iris stroma at the site of
the enclavation of the haptics in 12.9% of patients [15]. In
our study, local atrophy of the iris stroma occurred only in
2 eyes (4.88%), and the presence of pigment dispersion on
the implant surface was observed in 3 eyes during the last
control visit.

Postoperative IOP elevation higher than >25 mmHg was
observed in 10 eyes (22.73%), similarly to the study carried
out by Mora et al. [23]. After the use of hypotensive drugs
in the form of eye drops, IOP normalized in 8 eyes; in two
cases, trabeculectomy was necessary to perform due to
persistently high IOP. In-Both patients have been treated
for many years for narrow angle glaucoma, and additionally
1 eye had high hyperopia. The incidence of postoperative
hypotony after posterior chamber iris-claw IOL implanta-
tion is described in in the literature in the range of 1.63-
5.1% [20, 25, 29]. In our study, a temporary [OP decrease <
7 mmHg occurred after surgery in 1 eye (2.44%).

In 2 eyes (4.88%), a dislocation of the iris-claw IOL to the
vitreous was observed. In the first patient, this complication
occurred in an 18-year-old patient 10 months after the sur-
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gery. The implantation of the iris-claw IOL in this patient
case was performed due to the dislocation of the posterior
chamber IOL; which was implanted after the removal of the
traumatic cataract. In the second case, the intravitreal dis-
location of the iris-claw IOL occurred one month after the
surgery. The complication appeared in an amblyopic eye
with nystagmus and high myopia. The implantation of the
iris-claw lens was performed in this patient due to the dis-
location of the posterior chamber IOL, which was implant-
ed after removal of the congenital cataract. The frequency
of displacement of the posterior chamber iris-claw implant
is described by other researchers as 0-10% [14, 16, 20, 26].

Riifer et al. described the incidence of intravitreal hemor-
rhages at 10% in patients after posterior chamber fixation
of the iris-claw IOLs [14]. However, this complication has
not been reported in other studies [16, 23, 26]. In our study,
the vitreous hemorrhage occurred in one eye of the patient
after endophthalmitis, which took place 10 years before im-
plantation. After the application of vasoconstricting drugs,
blood resorbed completely without leaving permanent con-
sequences. We did not report any cases of postoperative
wound leakage or intraocular inflammation, which were
described by other researchers [20].

SUMMARY

The main limitations of our study are the short period of
observation and the small number of analyzed cases. Al-
though iris-claw implants are now commonly used for the
correction of aphakia without sufficient capsule support,
there is still no consensus as to whether they are a safer
surgical procedure than intraocular fixation of the implant,
especially in terms of postoperative macular edema. The
functional results and complications after iris-claw implan-
tation described by us provide information helpful in qual-
ifying patients for this type of procedure.

ORCID:
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