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Fig. 6. (a-h) The distribution of FL (green), Rho (red) and DAPI (blue) in the retina and sclera around the implantation site 1 week (a—d) and 4 weeks (e-h) after implantation
(square dots: device implantation site). Two types of devices, device A (F60/R40/D60) and B (F60/R60/D40), were used. Device A shows faster DAPI release than Rho and
device B shows faster Rho release than DAPI. Magnified images (b, d, f, h) show that fluorescents reached the outer nuclear layer (ONL, double-headed allows). Scale bars,

1mm (a, ¢, e, g) and 100 um (b, d, f, h).
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Fig. 7. The amounts of FL, Rho and DAPI in the sclera/choroid/RPE (a-c) and retinal fractions (d-f) during 4 weeks’ implantation. Values are mean % SD. *p < 0.05 (unpaired

t-test for normally distributed isolated pairs).

conditions (Supplementary Fig. S.2), indicating that the permeabil-
ity may be influenced by the physical characteristics of the sub-
stance, such as lipophilicity, water solubility and acid-base
character; FL and Rho-B are weak carboxylic acids, while DAPI is
a base {33]. Therefore, we need to consider the physical character-
istics of the substances and their interactions when determining
the optimum PEGDM/TEGDM system for the intended drug
release.

The device materials, PEGDM and TEGDM, are bio-inert and can
be easily molded into different substrate shapes by UV curing
{34,35]. We used a microfabrication technique because the shape
and volume of the reservoir can be easily modified by an AutoCAD
design. We have previously reported a reservoir-based protein-
drug-release device sealed with a PEGDM cover including collagen
microparticles, which served as permeation porogen for macro-
molecules {36]. We found that low-molecular-weight molecules
can easily pass through polymerized PEGDM membrane, whereas
polymerized TEGDM is impermeable to them (Fig. 2). Therefore,
we newly developed a controlled release system for low-
molecular-weight drugs using a PEGDM/TEGDM mixture. Some
monomers of unpolymerized PEGDM and TEGDM and photoiniti-
ator were found to elute from the device, but the amount of elution

(the highest amount is 504 ng ml~!) was significantly less than
cytotoxically active levels (more than 391 pg ml™"), and no more
monomers and photoinitiator eluted after incubation in PBS for
15 days (Supplementary Fig, S.4). The PEGDM/TEGDM polymer
shows almost no biodegradation 19 months after implantation on
the rabbit sclera (Supplementary Fig. 5.5). Additionally, the long-
term implantation of the device over 4 weeks did not affect retinal
function assessed by electroretinograms (Supplementary Fig. 5.6).
Thus, the device would appear to be stable and biocompatible for
at least 1 year, and can be used to safely administer drugs by the
transscleral approach without disturbing intraocular tissues.
Fluorescents were used for the analysis of drug transport into
the eye from the device. Although fluorescence was observable in
the ocular tissues during 4 weeks’ implantation and distributed lo-
cally around the implantation site, the fluorescein concentration in
the retina seemed to be almost the same in spite of the difference
in the release profiles of the devices (Figs. 4f and 7e and f). This
may be due to the blood-retinal barrier restricting drug transport
through the RPE to the retina. Pitkanen reported that the perme-
ability through the RPE depended on the lipophilicity and molecu-
lar weight of drugs [37]. Additionally, transporters in the RPE
probably have a greater role in ocular pharmacokinetics {38]. In
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fact, we observed FL accumulation around the RPE (Fig. 4d), indi-
cating that the drug transport was restricted here. This may be
one of the reasons for the constant amount of fluorescents in the
retina. Additionally, this behavior might be due to the availability
of fluorescents at the retina, because transport and penetration
through the sclera, choroid and RPE may vary between molecules
{37]. The clearance rate by blood vessels may also be different
for hydrophobic and hydrophilic molecules [15]. Our device has a
low-molecular-weight-impermeable reservoir that can release
drugs unidirectionally to the sclera, making it less susceptible to
drug elimination by conjunctival lymphatic/blood vessel clearance,
so the choroid may be the primary route of clearance. Further
study is needed to elucidate the factors influencing drug availabil-
ity to the retina. Given that the distribution of fluorescents was
concentrated at the RPE and adjacent regions, our device may be
effective, especially for lesions in the vicinity of the RPE.

One of the limitations of this study is the lack of a study proving
retinal neuroprotective effects of our device using clinical drugs.
Previous reports show potent effective drugs, such as edaravone
{39], geranylgeranylaceton {40] and unoprostone [41] against
retinal degeneration in animals, whereas these drugs are adminis-
tered via systemic route, topical eye drop or intravitreal injection.
We are planning to perform an animal study using the clinical
drugs to investigate the efficacy of our controlled transscleral
multi-drug delivery system on retinal neuroprotection.

5. Conclusion

A polymeric system which can administer multiple compounds
with distinct kinetics to the posterior segment of the eye was man-
ufactured. The release of multiple compounds can be tuned by
changing their formulations as well as the device covering. Fur-
thermore, our system can be used to safely administer drugs by
the transscleral approach without disturbing intraocular tissues.
Strict local delivery of the drugs through our device may facilitate
the administration of the drugs that would not be suitable for sys-
temic use due to side-effects. Additionally, prolonged sustained
drug release using our device would be suitable for the treatment
of chronic retinal diseases. Thus, our polymeric system provides
prolonged action and less invasive intraocular administration,
and is expected to provide new tools for the treatment of posterior
eye diseases with new therapeutic modalities.
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Combined 25-Gauge Microincision Vitrectomy
and Toric Intraocular Lens Implantation With

Posterior Capsulotomy
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PURPOSE: To evaluate the efficacy of combined
25-gauge microincision vitrectomy surgery (MIVS)
and toric intraocular lens (IOL) implantation with
posterior capsulotomy.

METHODS: Noncomparative, interventional case se-
ries performed at a single center. Twelve patients
with vitreoretinal disease and cataracts, with pre-
existing regular corneal astigmatism greater than 1
diopter, underwent 25-gauge MIVS and toric IOL
implantation with posterior capsulotomy.

RESULTS: The toric IOL was successfully implanted
in each case. At 6 months postoperatively, mean
axis rotation was 5.7° = 3.1°. At 1 month postopera-
tively, mean uncorrected and best corrected visual
acuity improved; the improvement was maintained
after 6 months. The absolute residual refractive cyl-
inder was significantly lower postoperatively than
the pre-existing regular corneal cylinder (P = .003).
There were no surgical complications except a tem-
porary posterior irissynechia in one case.

CONCLUSIONS: Combined 25-gauge MIVS and toric
IOL implantation with posterior capsulotomy is a
practical and safe method to treat vitreoretinal dis-
ease and cataracts with pre-existing corneal astig-
matism.

[Ophthalmic Surg Lasers Imaging Retina. 2013;44:XX-XX.]

INTRODUCTION

Recent advanced sutureless vitrectomy techniques
have hastened visual recovery, with reduction in post-
operative astigmatism, conjunctival injection, pain,
and discomfort.'” The correction of refractive errors,
including corneal astigmatism, has thus become a
consideration in vitrectomy combined with cataract
surgery. Toric intraocular lenses (IOLs) have been im-
planted in patients worldwide, and their feasibility
has been demonstrated.?'° Over 30% of eyes indicat-
ed for cataract surgery have corneal astigmatism of at
least 1.00 diopter (D).'' Nevertheless, because of the
technical difficulty of vitreous surgery and the em-
phasis on retinal disease control, toric IOLs have not
been combined with vitrectomy surgery.

Twenty-five-gauge  microincision  vitrectomy
surgery (256G MIVS) was first reported in 2002, and
this technique is commonly used throughout the
world.’*!® Some patients (fewer than 1%) should
forego MIVS or only undergo it with caution;** how-
ever, the indications for 25G MIVS have expanded to
diseases including proliferative diabetic retinopathy
(PDR), thegmatogenous retinal detachment, giant reti-
nal tear, intraocular foreign body, and IOL disloca-
tion.'?® The increase in popularity of 25G MIVS has
been enhanced by studies that have demonstrated its
advantages for postoperative quality of vision. This
is because intraoperative suturing is not required.'”
Recently, to prevent postoperative posterior capsule
opacification (PCO) in patients with vitreoretinal
disease who must have a vitrectomy combined with
cataract surgery, a primary posterior capsulotomy
technique using a 25-gauge vitreous cutter has been
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Figure 1. Representative eye with an epiretinal membrane (ERM) (Patient 2 in Table 1). Fundus and intraoperative photographs of the
eye of a 60-year-old woman with an ERM. The eye had undergone combined 25-gauge microincision vitrectomy surgery (25G MIVS) and
toric IOL implantation with posterior capsulotomy. (A) Intraoperative photograph of the anterior segment indicating a toric IOL implanted
before 25G MIVS. (B) Intraoperative photograph of the fundus showing peeling of the epiretinal membrane, which was clearly visible
thorough a toric IOL. (C) Intraoperative photograph of the anterior segment showing the center of the posterior capsule removed using a
25-gauge vitreous cutter. (D) The posterior capsule has been removed circularly and completely.

reported.?®*” However, to the best of our knowledge,
a procedure combining 25G MIVS and toric IOL im-
plantation with posterior capsulotomy has not pre-
viously been reported, despite the large number of
patients with concomitant vitreoretinal disease, cata-
racts, and pre-existing regular corneal astigmatism.

This report describes a technique combining 25G
MIVS and toric IOL implantation with posterior
capsulotomy.

PATIENTS AND METHODS

We reviewed the medical records of six consecu-
tive eyes with retinal disease, cataracts, and corneal
astigmatism that had undergone a combined surgery
of phacoemulsification, toric IOL implantation with
posterior capsulotomy, and 25G MIVS. The retinal
diseases included epiretinal membrane (ERM) (eight
eyes), macular hole (MH) (three eyes), and PDR (one
eye). Preoperative demographics and surgical out-

comes are shown in Table 1. Only eyes that had un-
dergone a combined surgery of phacoemulsification,
toric IOL implantation with posterior capsulotomy,
and 25G MIVS by a single surgeon (HK) at the Surgi-
cal Retina Service at Tohoku University Hospital in
Sendai, Japan, from February 2011 through March
2012 were included. Eyes with no corneal astigma-
tism, zonular weakness, or history of 23-gauge MIVS
were excluded.

After explanation of the procedure, its purpose,
risks and benefits, informed consent was obtained.
The study conformed to the tenets of the Declaration
of Helsinki and was approved by the institutional re-
view board of the Tohoku University School of Medi-
cine.

PREOPERATIVE ASSESSMENT AND INTRAOCULAR LENS

All patients were examined by slit lamp with pu-
pils completely dilated. Axial length was measured

Healio.com/OSLIRetina
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TABLE 1
Patient Demographics and Visual Improvement After Implantation of the Toric IOL
and Axis Rotation of the Toric IOL Between Follow-up Visits in 12 Eyes

Preop Postop

Absolute  Absolute Visual Acuity (logMAR) Axis of Toric IOL (Degrees)
Patient Age g)(;lzrllilz:alr 2;::‘:;:::’ © ucva § BCVA ::I';gaop Intended |Week 1Mos 6Mos  Final
No. (Y) Sex Diagnosis (D) (D) Preop Postop Preop Postop Exchange Postop Postop Postop Rotation
1 62 F ERM 2.00 1.00 1.40 0.05 0.00 -0.08 N 101 91 93 95 6
2 60 F ERM 2.00 0.25 1.15 0.00 0.05 ~-0.08 N 83 74 71 74 9
3 61 M ERM 2.25 2.00 1.40 1.22 0.10 -0.08 N 86 89 87 89 3
4 70 F  ERM 150 0.25 022 005 022 -018 N 179 166 166 167 12
5 63 F ERM 2.50 1.00 1.00 0.40 -0.08 030 N 96 93 91 92 4
6 53 M ERM 1.50 0.50 1.05 0.05 0.00 -0.08 N 88 95 96 95 7
7 77 F ERM 1.50 1.50 1.00 0.00 0.30 0.00 N 18 26 28 21 3
8 64 F ERM 1.50 0.50 1.52 1.00 0.30 0.10 N 84 86 89 86 2
9 68 M MH 2.75 0.75 0.70 0.52 0.70 0.10 Y 169 166 171 175 6
10 63 F MH 2.00 0.75 0.70 -0.08 0.70 -0.08 Y 93 84 85 84 9
11 66 F MH 1.25 0.75 0.82 0.40 0.70 -0.08 Y 53 52 51 50 3
12 66 F PDR 1.75 0.25 1.40 -0.08 1.15 -0.08 N 169 168 166 173 4
Mean 64.4 1.88 0.79 1.03 0.29 0.34 -0.02 5.7

Preoperative corneal cylinder versus postoperative refractive cylinder, Wilcoxon signed-rank test: P = .003. Preoperative UCVA versus postoperative UCVA, Wilcoxon signed-rank test: P = .002. Preoperative BCVA versus postopera-
tive BCVA, Wilcoxon signed-rank test: P=.015.

0L = intraocular lens; UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; logMAR = logarithm of the minimum angle of resolution; F/G = fluid-air; ERM = epiretinal membrane; MH = macular hole; PDR =
proliferative diabetic retinopathy.




using A-scan biometry (UD-7000; Tomey, Nagoya, Ja-
pan). Corneal astigmatism was determined by manual
keratometry (TONOREF RKT-7700; Nidek, Aichi, Ja-
pan). The target postoperative spherical equivalent
was aimed at emmetropia or —0.5 using the SRK/2
formula. IOL cylinder power and alignment axis were
calculated using a Web-based toric IOL calculator
program  (http://www.acrysoftoriccalculator.com).
This was done in patients with pre-existing regular
corneal astigmatism greater than 1 D, taking into ac-
count the keratometry readings and mandatory data
input on the position of the incision and surgery-
induced astigmatism at an 11 o’clock corneal inci-
sion (0.50 D). The toric IOL design was based on the
one-piece AcrySof platform (Alcon Laboratories, Fort
Worth, TX). The overall haptic length was 13.0 mm,
and the optic diameter was 6.0 mm. Three IOL varia-
tions (AcrySof SN6AT3, SN6AT4, and SN6ATS) treat
different levels of pre-existing corneal astigmatism.

Corneal, internal, and ocular aberration were as-
sessed preoperatively and 1 week, 1 month, and 6
months postoperatively with a wavefront analyzer
(KR-9000PW; Topcon, Tokyo, Japan).

With the patient seated and under slit lamp to
avoid ocular torsion, the 6 o’clock position was
marked at the corneal limbus using a 27-gauge needle.

SURGICAL PROCEDURE

Under retrobulbar anesthesia, first the actual im-
plantation axis was marked using a two-blade DK
axis marker 9-729 and Mendez degree gauge 9-707R-
1 (both Duckworth & Kent, Hertfordshire, England).
Then three ports for 25G MIVS were created using
the oblique sclerotomy technique with the Accurus
vitrectomy system (Alcon Laboratories, Fort Worth,
TX).28 An infusion cannula was inserted through the
inferotemporal sclera, followed by the insertion of
two cannulas through the superotemporal and the su-
peronasal regions.

A 2.4-mm corneal incision at the 11 o’clock posi-
tion, continuous curvilinear capsulorrhexis, phaco-
emulsification using the divide-and-conquer tech-
nique, and irrigation/aspiration were performed. The
toric IOL was implanted into the capsular bag with a
Monarch 3 injector (Alcon Laboratories, Fort Worth,
TX) and a D cartridge. Subsequently, the IOL was ro-
tated with a lens hook so that the cylindrical axis of
the lens was aligned with the corneal marks of the
corneal astigmatism. Then viscosurgical material was
removed gently by irrigation/aspiration.

After completion of IOL implantation, a suture-
less contact lens was placed on the cornea to view the
vitreal cavity. 25G MIVS was performed, comprising
core vitrectomy, creation of a posterior vitreal detach-

ment, peripheral vitrectomy, and ERM and internal
limiting membrane (ILM) peeling. Endolaser photo-
coagulation was performed for the case with PDR.
Fluid/air exchange was performed in the eyes with
MH. Finally, just after the procedure was complete,
the axis alignment of the implanted toric IOL was re-
checked.

Antibiotics and corticosteroids were injected sub-
conjunctivally at the end of surgery in all cases. All
patients were prescribed a combination of antibiotic
and corticosteroid eye drops four times daily and
nonsteroid anti-inflammatory eye drops two times
daily for 4 weeks.

POSTOPERATIVE MEASUREMENTS

One month postoperatively, uncorrected visual
acuity (UCVA), best corrected visual acuity (BCVA),
subjective refraction, and slit lamp examination were
recorded, and postoperative corneal astigmatism was
assessed by A-scan biometry. When the axis of the to-
ric lens was measured, the pupil was dilated to enable
visualization of the three dots on the optic periphery.
The anterior segment was imaged with slit photogra-
phy. A black measurement line and a circular scale
in the periphery with single degree steps were then
overlaid on the photograph so that the angle could
be read. The axis of the toric IOL was evaluated at 1
week, 1 month, and 6 months postoperatively.

The patients were evaluated for intraoperative and
postoperative complications associated with the sur-
gery.

STATISTICAL ANALYSES

Data are presented as the mean = standard devia-
tion. The significance of the difference between the
pre- and postoperative data was determined by Wil-
coxon signed-rank tests or the Friedman test. The
decimal BCVA was converted to logarithm of the
minimal angle resolution (logMAR) units for statisti-
cal analysis. A P value of less than 0.05 was consid-
ered to be statistically significant.

RESULTS

As summarized in Table 1, there were three men
and nine women, with a mean age at the time of
surgery of 64.4 + 5.9 years. All patients underwent
25-gauge MIVS and implantation of the toric IOL with
posterior capsulotomy. All of the IOLs were success-
fully fixed in the capsular bag. The ERMs and ILMs
were successfully removed in all eight eyes with
ERM, and the ILMs were removed and fluid/air ex-
change was performed after insertion of the toric IOL
in the three eyes with MH. The implanted toric IOL
was stable during the fluid/air exchange procedure,
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Figure 2. Representative eye (Patient 2 in Table 1) with an epiretinal membrane (ERM) (Patient 2; see Table 1). Preoperative and postoperative findings of the eye of a 60-year-old woman
with an ERM. The eye had undergone combined 25-gauge micro incision vitrectomy surgery (25G MIVS) and toric IOL implantation with posterior capsulotomy. (Upper left) Preoperative
photograph of the right fundus and findings of optical coherent tomography showing ERM and thickened foveal thickness, respectively. (Upper right) Postoperative photograph of the
right fundus and findings of optical coherent tomography showing no ERM and decreased foveal thickness, respectively. (Lower left) Preoperative findings of a wavefront analyzer
showing cylindrical with-the-rule corneal astigmatism. The ocular total cylindrical astigmatism was decreased slightly because the internal cylindrical astigmatism (cataract) corrected the
corneal astigmatism slightly. Preoperatively, logMAR uncorrected visual acuity (UCVA) and best corrected visual acuity (BCVA) in this eye were 1.15 and 0.05, respectively. (Lower right)
Postoperative findings of a wavefront analyzer showing cylindrical with-the-rule corneal astigmatism, unchanged from the preoperative condition. The ocular total cylindrical astigmatism
was almost completely corrected postoperatively because the internal cylindrical astigmatism (toric IOL) had a strong corrective effect on the corneal astigmatism. Postoperatively,
logMAR UCVA and BCVA in this eye were 0 and —0.08, respectively.



Figure 3. Representative eye with proliferative diabetic retinopathy (PDR) (Patient 12 in Table 1). Fundus and intraoperative photographs
of the eye of a 66-year-old woman with PDR. The eye had undergone combined 25-gauge microincision vitrectomy surgery (25G
MIVS) using the wide-viewing system and toric IOL implantation with posterior capsulotomy (posterior capsulotomy). (A) Intraoperative
photograph of the anterior segment indicating a toric IOL implanted before 25G MIVS. (B) Intraoperative photograph of the fundus
showing endolaser photocoagulation being performed to complete panretinal photocoagulation, which was clearly visible thorough a
toric IOL. (C) Intraoperative photograph of the anterior segment showing the center of the posterior capsule removed using a 25-gauge

vitreous cutter. (D) The posterior capsule has been removed circularly and completely.

and the MH was closed postoperatively. In the eye
with PDR, the vitreous hemorrhage was removed suc-
cessfully and endolaser performed complete panreti-
nal photocoagulation. In all cases, the IOL was stably
fixed and remained well-positioned at final examina-
tion.

The preoperative absolute corneal cylinder (mean
cylinder) was 1.88 + 0.46 D, and the 1-month post-
operative absolute residual refractive cylinder was
0.79 + 0.53 D. The postoperative residual refractive
cylinder was significantly lower than the pre-existing
regular corneal cylinder (P = .003, Wilcoxon signed-
rank test).

UCVA and BCVA improved in all cases. The mean
postoperative logMAR UCVA at 1 and 6 months was
0.31 = 0.42 and 0.29 * 0.43, respectively (P = 0.002,
Wilcoxon signed-rank test), which was significantly
better than the preoperative UCVA of 1.03 + 0.38 (P

= 0.002, Wilcoxon signed-rank test). The mean post-
operative logMAR BCVA at 1 and 6 months was 0.05
+ 0.18 and —0.02 * 0.13 (P = .023, Wilcoxon signed-
rank test), respectively, which was significantly better
than the preoperative BCVA of 0.34 = 0.38 (P = .015,
Wilcoxon signed-rank test). There was no difference
between logMAR UCVA at 1 and 6 months (P = .69,
Wilcoxon signed-rank test) or logMAR BCVA at 1 and
6 months (P = .35, Wilcoxon signed-rank test). The
logMAR UCVA and BCVA improved to zero or less
at 1 month in three of 12 patients (25%) and seven of
12 patients (58%), respectively. The logMAR UCVA
and BCVA improved to 0 or less at 6 months in four
of 12 patients (33%) and nine of 12 patients (75%),
respectively.

In all cases, the IOL was stably fixed and remained
well-positioned without a remarkable degree of rota-
tion. The mean toric IOL axis rotation at 1 week, 1
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month, and 6 months postoperatively was 5.8 = 4.1°,
6.4 +4.0°, and 5.7 + 3.1°, respectively, and the values
were statistically similar at 1 week, 1 month, and 6
months (P = .64, Friedman test).

We did not suture the corneal wound or scleral
ports in any of our cases. There were no intraopera-
tive complications. In the eye with PDR, there was a
temporary postoperative posterior iris synechia, but
it released naturally, without any additional surgical
intervention. No PCO, bacterial endophthalmitis, or
other postoperative complications occurred.

Intraoperative findings in a representative case
with ERM (Patient 2 in Table 1) are shown in Fig-
ure 1. Preoperative and postoperative findings in the
same case (Patient 2 in Table 1) are shown in Figure 2.
Intraoperative findings in a representative case with
PDR (Patient 12 in Table 1) are shown in Figure 3.
Preoperative and postoperative findings in the same
case (Patient 12 in Table 1) are shown in Figure 4.

DISCUSSION

We set out to evaluate the efficacy of combined
25G MIVS and toric IOL implantation with posterior
capsulotomy. Our study shows that this procedure
is a practical and safe method for use in eyes with
both vitreoretinal disease and corneal astigmatism.
We observed a postoperative residual refractive cyl-
inder significantly lower than the pre-existing regular
corneal cylinder, as well as very rapid and sustained
improvement of postoperative vision, with no oc-
currence of PCO. Axis rotation of the toric IOLs was
minimal, and they were stably fixed 1 week postoper-
atively, and remained thus 6 months postoperatively.

Our study supports existing evidence that rapid
visual improvement time makes 25G MIVS prefer-
able to conventional 20-gauge pars plana vitrectomy
(PPV) for the treatment of macular pucker or macular
hole.®® When 20-gauge PPV is used, suturing of the
sclerotomy sites is required, and the sutures can in-
duce postoperative astigmatism.>%57 Our study also
confirms existing data showing that acrylic toric IOLs
are rotationally stable in the first 6 months postopera-
tively.?%3% Furthermore, our study confirms existing
data showing that 25G MIVS with posterior capsu-
lotomy can prevent PCO.%8-%

To achieve high-quality vision at an early postop-
erative stage in patients with retinal disease and cor-
neal astigmatism, it is necessary to both correct the
corneal astigmatism and thoroughly treat the retinal
disease. The astigmatism of cataracts can offset cor-
neal astigmatism (Figure 2), which then affects vision
negatively after 25G MIVS and conventional (nontor-
ic) IOL implantation. Currently, many patients over
50 years of age with retinal disease and cataract un-
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dergo a combination of 25G MIVS and IOL implanta-
tion, because if the cataract is left, it will progress af-
ter the operation. However, many such patients have
regular corneal astigmatism and would benefit from
use of a toric rather than conventional IOL. We be-
lieve that eyes with ERM, in particular, that start with
high visual acuity should undergo combined 25G
MIVS and toric IOL implantation if the eyes meet the
criteria.

In our procedures, we simultaneously performed
posterior capsulotomy. In posterior capsulotomy, the
loss of the barrier between the anterior chamber and
vitreous cavity raises concern about the possibility of
postoperative endophthalmitis, but none occurred in
our cases. We have reported that gas leaked from the
vitreous cavity, through the posterior capsulotomy,
and into the anterior chamber in cases in which fluid-
air exchange was performed.?” Thus, there was con-
cern about the possibility of postoperative rotation of
the toric IOL in our three cases with MH, because gas
tamponade and a prone position can have negative
effects on the implanted toric IOL. However, we saw
no remarkable degree of rotation.

There are two advantages to combining 25G MIVS
and toric IOL implantation with posterior capsulot-
omy. First, in patients with vitreoretinal disease re-
quiring a vitrectomy combined with cataract surgery,
a primary posterior capsulotomy technique using a
25-gauge vitreous cutter can prevent postoperative
posterior capsule opacification,?® thereby avoiding
additional Nd:YAG laser treatment.?” Secondly, pos-
terior capsulotomy can release the fluid between the
IOL and posterior capsule into the vitreous cavity,
so that the posterior capsule can completely attach
to the posterior surface of the IOL. This may prevent
intraoperative and postoperative IOL rotation. Al-
though fluid/air exchange was performed after the in-
sertion of a toric IOL in cases with MH, the toric IOL
was sufficiently stable, and there was no remarkable
degree of axis rotation intraoperatively or postopera-
tively (Table 1, Patients 9 through 11). In our cases,
the mean toric IOL axis rotation was statistically simi-
lar 1 week, 1 month, and 6 months postoperatively,
and the mean rotation at 6 months was within 6°.

We did not have any visual difficulties in peeling
ERMs and ILMs when the 25-gauge instruments were
seen through the implanted toric IOL (Figure 1, up-
per right). We believe that during macular surgery for
toric IOL-implanted eyes, vitreous surgeons should
not experience any problems visualizing the macular
lesion, because toric IOLs are made for the macula
to focus on with less astigmatism. By contrast, if a
peripheral lesion were seen through a floating contact
lens and peripheral toric IOL, there could be prob-





