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Abstract

e AIM: To analyze the visual outcomes and the posterior
capsule opacification (PCO) with the new Incise® MJ14
intraocular lens (IOL) implanted through a 1.4 mm clear
corneal incision (CCI) in patients who underwent bimanual
microincision cataract surgery (B-MICS).

e METHODS: Eighty eyes which underwent cataract surgery
using B-MICS technique performed by the same experienced
surgeon were included in the study: 40 eyes were implanted
with an Incise® MJ14 IOL through a 1.4 mm CCI (group A)
without enlargement of the main CCI, while 40 eyes were
implanted with an Akreos® MI60 IOL with enlargement of
the main CCI to 1.8 mm (group B). Best corrected visual
acuity (BCVA), astigmatism and endothelial cell loss
were evaluated before and after surgery at 7, 30d and 6mo.
Anterior segment-optical coherence tomography (AS-OCT) of
CCl was performed at 1, 3, 7, 30d, 6 and 18mo. PCO incidence
was evaluated at 18mo using EPCO 2000 Software.

e RESULTS: Mean BCVA improvement and endothelial cell
loss were statistically significant at 18mo in both groups
with no difference between the two groups; no statistically
significant difference in surgically induced astigmatism
(SIA) was noticed in the two groups. At AS-OCT the only
significant alterations in the CCl were endothelial gaping
and local detachment of Descemet’s membrane at 1 and 7d
after surgery; no statistically significant alterations were
found at 1, 6 and 18mo. PCO score at 18mo was 0.03+0.07
for group A and 0.08+0.18 for group B (P=0.11) with no sign
of central optic plate invasion in both groups.

1710

e CONCLUSION: The implant of the new Incise® MJ14 10L
through a 1.4 mm CCI and B-MICS technique appeared to be
a safe and effective procedure with rapid visual recovery.
PCO rate resulted very low and the CCIl presented few
morphological alterations which were only detectable in
the first days postoperatively and achieved fast corneal
healing during the long-term follow-up.

e KEYWORDS: cataract surgery; bimanual microincision
cataract surgery; posterior capsule opacification; anterior
segment-optical coherence tomography; intraocular lens; clear
corneal incision
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INTRODUCTION

hanks to continuous improvements in technology and
T surgical techniques cataract surgery has become a safer
and more efficient procedure over the years. An important role
in the evolution of this surgery has been the chance to perform
the entire procedure through smaller clear corneal incisions
(CCI), thus allowing safer surgery and faster visual recovery
for the patients resulting in better outcomes'. Nowadays
technological innovations and the bimanual microincision
cataract surgery (B-MICS) technique permits the surgical
procedure through CCIs which are smaller than 2.0 mm'”,
B-MICS is a micro-invasive variant of the traditional coaxial
phacoemulsification (C-MICS) and it is characterized by the
separation of the aspiration and the infusion probes which
permits microincisions of 1.4 mm"™. For this reason we
believe that this is an ideal technique for cataract extraction
due to increased anterior chamber stability, lower postoperative
inflammation, reduced surgically induced astigmatism (SIA)
and rapid incision healing"*"".
The implantation of the intraocular lens (IOL) is usually
performed with an enlargement of the main CCI from 1.4
to 1.8 or 2.2 mm; this leads to the instability of the corneal
incision because in the B-MICS technique it is a monoplanar
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incision. The innovative aspheric Incise® MJ14 IOL (Bausch

& Lomb, Rochester, NY, USA) can be implanted through
a 1.4 mm CCI using a wound-assisted technique which
allows surgeons to perform the entire procedure without an
enlargement of the main incision. This characteristic has
brought to the forefront the B-MICS technique. This procedure
may offer further advantages to the surgeon, such as minor
inflammation and major micro incision stability. Moreover, the
Incise IOL, thanks to its higher hydrophobic polymer content,
could cause less posterior capsule opacification (PCO) then
other IOLs created for micro incisions.

The aims of our study were to evaluate visual outcomes, PCO
incidence and morphological features of 1.4 mm CClIs in eyes
implanted with the Incise® MJ14 IOL, comparing the results
with those obtained with the Akreos® MI60 IOL implantation
through an enlarged 1.8 mm CCI; all patients underwent cataract
surgery using the B-MICS technique with an 18mo follow-up.
SUBJECTS AND METHODS

In this prospective comparative study, we evaluated 80
eyes of 80 patients who underwent cataract extraction at
the Institute of Ophthalmology, University of Modena &
Reggio Emilia. Group A was represented by 40 consecutive
cases carried out using the B-MICS technique and Incise”
IOL MJ14 implantation though a 1.4 mm CCI; group B was
represented by 40 consecutive cases carried out using the
B-MICS technique and Akreos” MI60 implantation though
a 1.8 mm enlarged CCI. Patients in both groups were similar
for preoperative parameters, age and cataract characteristics.
The study adhered to the tenets of the Declaration of Helsinki
and was approved by the local Ethics Committee. All patients
provided informed consent in written form before surgery
and did not receive a stipend. Inclusion criteria was the
presence of cataract from grade 2 to 3 on the Lens Opacities
Classification System III (LOCSIII). Exclusion criteria were
previous surgery, complicated cataract (e.g. total cataract,
traumatic cataract), concomitant pathology (uveitis, glaucoma,
corneal opacities), insufficient mydriasis (<4.0 mm), and a low
endothelial cell count (<1500 cells/mm’). Patients with one eye
only were also excluded.

Prior to surgery all patients underwent a careful clinical history
evaluation, best corrected visual acuity (BCVA) examination,
anterior segment biomicroscopy, fundus evaluation, biometry
(IOLMaster, Carl Zeiss Meditec AG, and US500 Echoscan, Nidek
Technologies Srl), corneal biomicroscopy (Noncon Robo, Konan
Medical), and corneal topography (CT1000, Shin-Nippon).
Prophylactic strategies to prevent infections included
application of topical antibiotic eyedrops before surgery,
application of povidone-iodine 5.0 to the conjunctival cul-de-sac,
preparation of the periocular skin with povidone-iodine 10.0,
careful sterile draping of the eyelid margins and eyelashes,
instillation of intracameral antibiotics at the end of surgery and

application of topical antibiotic eyedrops after surgery.

All patients underwent uneventful phacoemulsification
cataract surgery with implantation of a posterior chamber
IOL performed by the same surgeon (Cavallini GM) using
the B-MICS technique. Mydriasis was obtained by instilling
phenylephrine 10.0. Topical anesthesia was achieved using
benoxinate hydrochloride eyedrops (solution 4 mg/mL). In all cases,
a balanced salt solution for irrigation and sodium hyaluronate
1.2% (Amvisc) were used. Two 1.4 mm trapezoidal incisions
were created in clear cornea at 10 o'clock and 2 o’clock with
a pre-calibrated refined diamond knife (1.3 to 1.2 mm). A
continuous curvilinear capsulorhexis (CCC) with a diameter
of between 5.0 and 6.0 mm was made with a capsulorrhexis
forceps (E. Janach srl instruments). Hydro-dissection was
performed with a 26-gauge cannula and phacoemulsification
with a 20-gauge 30-degree angled sleeveless probe and an
irrigating chopper (E. Janach srl instruments). Phaco-fracture
was obtained using the stop- and chop technique, with the
surgeon holding the phaco probe in the dominant hand.
Irrigation/aspiration (I/A) was performed with a 21-gauge
probe with an oval-shaped section (Bausch & Lomb, Inc.)
introduced through the microincisions. The surgeon always
carried out an accurate cleaning of the posterior capsule at the
end of I/A with a manual aspiration cannula or bimanual I/A.
In group A an Incise® MJ14 IOL was directly implanted
through the original 1.4 mm wide incision with a wound-
assisted technique without main incision enlargement. The
injection system was the new ViscoJectTM BIO 1.5 mm
(inner diameter 0.9 mm, outer diameter 1.3 mm, Medicel AG).
Incise” MJ14 is an aspheric, acrylic, hydrophilic IOL with 22%
water content, 360° barrier edge with a radius of curvature
of 5 microns and a 4-point-fixation-haptic design. Thanks
to the higher hydrophobic polymer content, this IOL has a
plastic behavior that causes a slow opening in the bag. It is
designed to be implanted through a 1.8 mm CCI in the bag or
a 1.4 mm CCI wound-assisted technique. The overall diameter is
11.00 mm and the optic body diameter is 6.0 mm at 20.0 D. In
group B the main incision was enlarged to 1.8 mm with a pre-
calibrated knife (Alio MICS multi-incision knife, Katena Inc.)
and an Akreos” MI60 IOL was implanted using the wound-
assisted technique. The injection system was the ViscoJectTM
BIO 1.8 mm (Medicel AG). Akreos® MI60 is an aspheric,
acrylic, hydrophilic IOL with 26% water content, square edge
design, 10° angulation and a 4-point-fixation-haptic design.
It is designed to be implanted through a 1.8 mm CCI wound-
assisted technique and does not have any hydrophobil polymer
content. The overall diameter is 10.5-11.0 mm and the optic
body diameter is 6.0 mm at 20.0 D. At the end of surgery
the ocular viscoelastic device (OVD) was removed and the
incisions were hydrated for safety reasons. Postoperative
therapy consisted of tobramycin and dexamethasone eye-drops
4 times a day for 15d followed by flurbiprofen eyedrops 3
times a day for a further 15d (Figure 1).
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Figure 1 B-MICS technique A: Main microincision; B: Secondary microincision: C: Capsulorhexis; D, E: Micro phacoemulsification; F:
Irrigation/aspiration; G: Measurement of the main CCI width; H: IOL implantation; I: IOL in the bag.

In the postoperative follow-up, all patients underwent BCVA
evaluation, endothelial biomicroscopy, corneal topography,
anterior segment-optical coherence tomography (AS-OCT),
slit-lamp examination with anterior segment photograph and
fundus evaluation. All clinical parameters have been reported
and analyzed. These follow-up assessments were performed
at 7, 30d, 6 and 18mo after surgery. All the examinations were
performed by the same experienced physician.

PCO was evaluated with the computer-based software evaluation
of posterior capsule opacification 2000 (EPC0O2000, Incl.
Merge, Creative Development, CA, USA) introduced in
1997 by Tetz et al™. This software is based on morphological
assessment of PCO and allows a quantitative and qualitative
evaluation of the amount of IOL surface affected by
opacification. For every patient we took retro-illumination
images of the pseudophakic anterior segments of the eyes
affected, after dilation of the pupil. We used a camera
connected to the slit-lamp, and then we used EPC0O2000 to
evaluate each picture which gave us a final PCO-score for
every eye examined. The PCO score for each eye is calculated
by multiplying the density of the opacification, graded from
0 (none) to 4 (severe) by the fractional PCO area involved
behind the entire IOL optics. Density areas were identified and
marked interactively by the observer on the computer screen.
The evaluation was always carried out by the same expert
observer. PCO scores of the two groups were compared during
the follow-up schedule.

For CCI evaluation, AS-OCT examination (OptosOCT SLO-
TM) was performed by the same examiner at 1, 3, 7, 30d and
6, 18mo postoperatively on both the main and the secondary
incision. Five raster lines from every incision were selected
and analyzed by 2 independent operators. The examiners
looked for evidence of the five morphological features
previously described in several recent studies: epithelial gaping
of the wound, endothelial gaping of the wound, misalignment
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of the roof and floor of the incision on the endothelial side,
Descemet membrane detachment and loss of coaptation along
the stromal tunnel”'”. We compared 1.4-mm incision results
with Incise® IOL implantation versus 1.8-mm enlarged incision
results with Akreos® MI60 IOL implantation. Both temporal
and nasal incisions were analyzed using AS-OCT; all images
were then exported, examined and measured.

All data have been recorded in an Excel database (Microsoft
Excel 2010, Microsoft Office Professional Plus 2010) and
for analysis we used Stata 13.1 software (StataCorp, College
Station, TX, USA) with Student’s ¢ test and WilCoxon rank-
sum test. P<0.05 was taken to indicate statistical significance.
RESULTS

For group A 40 eyes (19 right eyes and 21 left eyes) of 40
patients (18 males and 22 females) were included in the
study; the average age was 74+9.0y (range 54-90y). An
Incise” MJ14 IOL was implanted in every eye. All IOLs were
implanted in the bag. We recorded a mean total surgical time
of 17.76+4.98min. Mean final size of the incision was
1.42+0.08 mm. For group B 40 eyes (21 right eyes and 19 left
eyes) of 40 patients (19 males and 21 females) were included
in the study; the average age was 74+7.0y (range 54-90y). An
Akreos MI60 IOL was implanted in every eye in the bag. We
recorded a mean total surgical time of 16.21£5.07min. Mean
final size of the enlarged incision was 1.74+0.11 mm. Table 1
shows the demographic data and pre- and post-operative results.
There was no statistically significant difference between
the preoperative BCVA of group A and group B (P=0.28).
In group A, we found a statistically significant mean BCVA
improvement from baseline to 18mo (0.509+0.249 logMAR).
In the control group (group B), we found a statistically
significant mean BCVA improvement from baseline to 18mo
of 0.410+0.332 logMAR. The improvement of visual acuity
during the follow-up showed a not-statistically significant
difference between the two groups (P=0.22).
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Figure 2 Morphology of a 1.4 mm CCI at 1 (A), 3 (B), 7 (C), 30d (D) after surgery.

Table 1 Demographic data and mean results at baseline and
during the follow-up at 30d, 6 and 18mo

Parameters Grqpp A Grot{{p B
(Incise” MJ14) (Akreos” MI60)

Sex, n

M 18 19

F 22 21
Mean age (+SD), a 74 (£9) 74 (£7)
Eyes, n

Right 19 21

Left 21 19

Pre-op. BCVA (logMAR)
Post-op. BCVA (logMAR)

0.528 (+0.255) 0.442 (£0.320)

30d 0.021 (£0.047) 0.052 (£0.123)
6mo 0.020 (£0.049) 0.033 (£0.065)
18mo 0.019 (£0.043) 0.031 (£0.069)

Pre-op. cylinder 0.96 (£0.061) 0.94 (+£0.064)
Post-op. cylinder
30d 0.93 (+0.055)

0.89 (+£0.045)

0.79 (£0.044)

18mo 0.84 (+0.061)

Pre-op. endothelial cells

density (cell/mm?) 2363.00 (£421.25) 2400.90 (£397.42)

Post-op. endothelial cells density (cell/mm®)
30d 2051.37 (+424.76) 2080.94 (£514.56)
2028.42 (+437.96) 2014.70 (£465.93)
22.19 (£2.80) 21.97 (£2.10)

18mo

Mean IOL dioptric power

With regard to SIA, in group A we found a mean decrease
of 0.07+0.43 diopters at 18mo after surgery while for group
B this was 0.09+0.51, both not statistically significant.
The comparison between the two groups did not show any
significant difference (P=0.49). Preoperative mean endothelial
cell density was 2363.00+£421.25 cell/mm’ in group A and
2400.90+397.42 cell/mm’ in group B; postoperatively mean
endothelial cell count at 30d was 2051.37+424.76 cell/mm’
in group A and 2080.94+514.56 cell/mm’ in group B and
at 18mo it was 2028.42+437.96 cell/mm’ in group A and
2014.70+465.93 cell/mm” in group B. Group A presented a
mean cell loss of 334.58+466.42 cell/mm” (14.16%), whereas
group B presented a mean cell loss of 386.20+340.47 cell/mm’
(16.08%) at 18mo; in both cases the results were statistically
significant (P<0.05) with no significative difference between
the two groups (P=0.69). No severe complications were

reported during the follow-up in both groups at slit-lamp
evaluation. The day after surgery 9 patients in group A (22.5%)
and 4 patients in group B (10.0%) presented a slight corneal
edema near the main CCI site (P=0.13). These alterations
completely disappeared in the first week of follow-up in both
groups. At AS-OCT the most common architectural alterations
were endothelial gaping and local detachment of Descemet’s
membrane; these showed a progressive reduction during the
follow-up (Table 2; Figure 2).

As regards main incision analysis, we found a statistically
significant difference in the first days of follow-up between the
two groups with greater incidence of endothelial gap (P=0.03)
and local detachment of Descemet’s membrane (P=0.02) in
group B. These alterations were present more significantly in
the main incision rather than in the secondary incision for each
group.

Regarding PCO evaluation, in group A we did not record any
sign of IOL opacification before 30d of follow-up. The first
signs of epithelial lens cells proliferation were detected at 6mo
and this was not associated with any reduction in BCVA. The
PCO score at the 18-month follow-up was higher in group B
(0.0840.18) than in group A (0.03+£0.07) but the difference
was not statistically significant (P=0.11). We did not find
any clinically significant PCO with consequent significant
visual acuity reduction at 18mo; despite a few cases with a mild
involvement of the visual axis, Nd:YAG laser capsulotomy was
not necessary in any case of the two groups during the follow-up.
DISCUSSION

This study investigated the post-operative results, the PCO
incidence and the CCI architecture obtained by an expert
surgeon using B-MICS with the new aspheric MJ14 Incise”
IOL implanted through a 1.4 mm CCI without enlarging the
main incision; we compared the results with those obtained
by the same expert surgeon with the Akreos® MI60 implanted
through a 1.8-mm enlarged main incision.

With regard to postoperative results, we found a significant
increase in BCVA during the follow-up as has been previously
reported in literature'”, without significant difference
between the two groups. We did not find any difference in SIA
between the two groups. Our findings on endothelial cell loss
were statistically significant with a reduction of cells in the
postoperative follow-up which was similar for the two groups
(Table 1).
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Table 2 CCIs morphological features along the follow-up

%

Local detachment

Misalignment of the roof

Groups ofthewound  OfDewemets andfoorofthe ncisonon MO0 FERIILEme  EPEECERe St
M S M S M S M S M S
Group A
1d 67 44 11 6 0 0 0 0 0 0
3d 61 28 11 0 6 0 0 0 0 0
1wk 56 22 6 0 0 0 0 0 0 0
Imo 22 11 0 0 0 0 0 0 0 0
6mo 12 0 0 0 0 0 0 0 0
18mo 0 0 0 0 0 0 0 0 0
Group B
1d 94 72 44 11 0 0 0 0 11 6
3d 78 44 17 11 0 0 0 0 0 0
1wk 67 22 6 11 0 0 0 0 0 0
Imo 28 0 0 0 0 0 0 0 0 0
6mo 16 0 0 0 0 0 0 0 0 0
18mo 0 0 0 0 0 0 0 0 0 0
M: Main incision; S: Secondary incision.
AS-OCT allows a non-invasive in vivo analysis of CCIs"*"". 100% 1 % U
Several recent studies on the architecture of CCIs are focused 90% - . PR
on the five morphological features first described in 2007 80%
by Calladine and Packard”: epithelial gaping of the wound, bk
endothelial gaping of the wound, misalignment of the roof 60% 1
and floor of the incision on the endothelial side, Descemet’s 30% 1
membrane detachment and loss of coaptation along the %
stromal tunnel"”"”. In our study, the OCT-analysis of the 3%
morphological features of the CCI showed that the stress jz:,
of an implantation through a 1.4 mm CCI is not associated o

with any particular morphological changes or intraoperative
complications. The implantation of the new MJ14 Incise” IOL
through a 1.4 mm incision requires a wound-assisted technique
that leads to increased pressure in the anterior chamber with
viscoelastic leakage. A correct injection of the IOL needs
constant pressure and during the procedure it is important to
pay attention to the tilting of the tip of the injector.

As a results of our study, in both groups the CCIs healed
fast from the first week of follow-up and only temporary
morphological alterations were detectable through anterior
segment imaging, with no evidence of any morphological
feature at 6 and 18mo. The CCls in group A presented
statistically significant fewer endothelial gapings (P=0.04) and
local detachment of Descemet’s membrane (P=0.03) in the first
postoperative days than the CCls in group B; this was probably
caused by the smaller incision size at the time of implantation
compared to those in group B which underwent an enlargement
to 1.8 mm prior to the IOL implant (Figures 3, 4).

In group B the enlargement of the main incision, performed
using a precalibrated knife, probably created a movement
of the margins of the incision causing a major incidence
of endothelial gaping. Interestingly, we found very few
microstructural alterations in the first days postoperatively
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1d I 3d I 7d I 30d I 6mo I 18mo
Figure 3 Graphic representation of the endothelial gaping of the
wound through time in the main CCI for both 1OLs.

50% - =4=|NCISE® MJ14
45% ={ii=Akreos® MI60
40% -
35% -
30% -
25% -
20% -
15% -
10% -
5% -
0%

. . . - = - 0%
1d 3d 7d 30d 6mo 18mo

0%

Figure 4 Graphic representation of the local detachment of

Descemet’s membrane in the main CCI for both IOLs.

and these alterations had disappeared at the 1-month follow-
up. In our experience 1.4 mm incisions are not altered by the
surgical trauma caused by the enlargement of the CCI and
the wound-assisted injection of the Incise IOL; however, this
does not seem to cause any important difference in terms of
postoperative BCVA between the two groups.
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PCO remains one of the most common complications in
cataract surgery. Many studies have tried to investigate the

factors influencing its development**"

and IOL design is one
of them™. Moreover, the introduction of sharp optic edges
appears to be effective in order to reach lower PCO incidence.

®

In particular the new Incise” MJ14 IOL has a new square-edge
of 5 um for 360° with an acute angle!”. In our study PCO
score was low in both groups with better results in the Incise”
MJ14 IOL group implantation. It is still unclear whether
differences in the style of IOL haptics play a role in PCO
inhibition. However, our results show a low rate of PCO which
only occurred at the 18mo follow-up. The capsular opacity
involved only the edge and peripheral areas of the optic plate
with a very low PCO score. Despite the peripheral opacity,
there was no influence on the final BCVA of the patients at the
18mo follow-up.

In conclusion, both techniques appear to be safe and effective
with rapid visual recovery and high patient satisfaction.
B-MICS associated with Incise” MJ14 IOL implantation
through a 1.4 mm incision is a minimally invasive technique
with fast corneal healing, a very low rate of CCI morphological
changes and PCO incidence in the long-term follow-up. The
new Incise” IOL makes the B-MICS technique more complete
since it is no longer necessary to enlarge microincisions;
this was its principal limitation when carrying out bimanual
cataract surgery.
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