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Introduction: We developed a new technique that uses two of the vitrectomy ports as
intraocular lens (IOL) haptic fixation sites and compared that with a conventional T-fixation
method.

Methods: A total of 33 eyes were retrospectively divided into the port-fixation (n=21) and
conventional (n=12) groups. For the port-fixation group, supranasal and inferotemporal
trocars (25-gauge) were placed in the center of a T-shaped lamellar scleral incision 2 mm
from the corneal limbus and a supratemporal trocar at 3.5 mm. Following a vitrectomy, along
with lens or IOL extraction as needed, the infusion cannula was changed from an infer-
otemporal to supratemporal trocar. The first IOL haptic and trocar were then simultaneously
withdrawn from the eye by grasping with vitreoretinal forceps, with the same performed for
the second IOL haptic and trocar, after which the infusion cannula was removed. In the
conventional group, 2 T-shaped scleral incisions and three trocars were separately placed.
Results: Postoperatively, transient ocular hypotension and hypertension were observed in
a few eyes in both groups. At 6 months after surgery, astigmatism was 1.71+1.13 D in the
port-fixation group and 2.21£1.78 D in the conventional group (p=0.40, #-test).
Conclusion: This new technique may be effective because of the lower number of scleral
wounds.

Keywords: intraocular lens, intrascleral fixation, cataract surgery, lens subluxation,
vitrectomy

Introduction

Intrascleral fixation as a second surgery for intraocular lens (IOL) implantation,
reported by Gabor' in 2007 and Agarwal® in 2008, has undergone improvements,
such as the use of small gauge devices for passing through the scleral tunnels.®
Recently, Ohta*> reported an improved scleral incision technique, Totan®’ devel-
oped a method using trocars for passing IOL haptics through the sclera, and
Yamane® noted the development of a haptic tip with a flange shape to prevent
drop off into the vitreous. In the cases who need vitrectomy, three ports for
vitrectomy, two scleral incisions or tunnels and a corneal limbal incision for IOL
insertion were needed.

To simplify the procedure for intrascleral IOL fixation for an aphakic or lens
dislocated eye that also requires a simultaneous vitrectomy procedure, we have
developed a new technique that uses two of the vitrectomy ports as IOL loop
fixation sites and compared it with a conventional T-fixation method.
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Methods

The protocol for this retrospective study was approved by
the Institutional Review Committee of the Hirosaki
University Graduate School of Medicine. All clinical pro-
cedures were conducted according to the principles of the
Declaration of Helsinki. Written informed consent was
obtained from all patients prior to the procedure, and
possible complications were explained. Inclusion criteria
were aphakia, lens subluxation or luxation, or IOL sub-
luxation or luxation, while exclusion criteria were vitreor-
etinal disease that required a gas tamponade, high myopia,
or glaucoma. All surgeries were performed by six vitreor-
etinal surgeons working at our hospital.

From 2015 to 2018, IOL intrascleral fixation surgery was
performed for a total of 33 eyes due to IOL subluxation or
dislocation into the vitreous (n=17), lens subluxation or
dislocation into the vitreous (n=7), or extraction of a lens
placed in a previous operation (n=9) (Table 1). Subject eyes
were retrospectively divided into the port-fixation group
(n=21) and conventional (T-fixation technique®) (n=12)
groups. Age and gender of the patients, and surgery for
right or left eye for both groups are presented in Table 1.

As for preoperative lens or IOL status, IOL subluxation
was observed in seven eyes in the port-fixation group and
two eyes in the conventional group, while IOL dislocation in
the vitreous was noted in six and two eyes, respectively, lens
subluxation or luxation in two and five eyes, respectively,
aphakia due to previous vitreoretinal surgery in four and two
eyes, respectively, and aphakia due to incomplete cataract
surgery (complicated cataract surgery with posterior capsule
rupture) in two and one eye, respectively (Table 1).

As for the vitrectomy procedure, in the port-fixa-
tion group, a full vitrectomy (cored and peripheral vitrect-
omy) was performed in 12 eyes, and a full vitrectomy with
peeling of the epiretinal membrane and internal limiting
membrane was performed in 1, while a peripheral vitrect-
omy was performed in 8 eyes that had previously under-
gone a cored vitrectomy. In the conventional group, a full
vitrectomy was performed in 10 eyes and a peripheral
vitrectomy in 2 (Table 2).

An IOL intrascleral fixation procedure was performed
after a vitrectomy and extraction of the dislocated lens or
IOL when needed in both groups. For the process of lens/
IOL extraction in the port-fixation group, the whole IOL was
floated on perfluorocarbon liquid (PFCL) and extracted in
five eyes, extracted with a hook in three eyes, or divided into
two pieces with IOL scissors and extracted in four eyes,
while a pars plana lensectomy (PPL) was performed with
a fragmatome in two eyes, the IOL dislocated in the vitreous
was reused for intrascleral fixation in one eye, and no
extractions of the lens/IOL were performed due to aphakia
caused by previous surgery in six eyes (Table 2).

As for intrascleral IOL fixation procedure, in the port-
fixation group (n=21), 2 T-shaped lamellar scleral incisions
were placed at 2 mm from the corneal limbus on the oppo-
site sites (inferotemporal and supranasal sites), 2 trocars
were inserted through the sclera into the vitreous cavity at
the center of those T-shaped lamellar scleral incisions, and 1
trocar was inserted through the full thickness sclera at

Table 2 Procedure for Lens Extraction and Vitrectomy

Port-Fixation
Group
(n=21)

Conventional
Group
(n=12)

Table | Preoperative Status

Port-Fixation

Conventional

Lens/IOL extraction method
Whole IOL extraction with PFCL
Whole IOL extraction with hook
Divide into two pieces with scissors

Lens extraction with fragmatome

o N A W Uuv
—_ - NN

Lens fragment extraction with vitreous

cutter

Group Group
(n=21) (n=12)
Age, years (meanSD) 47—84 (72.0+11.2)* | 47—92 (71.0£13.7)*
Gender, male/female 11710 7/5
Eye, right/left 12/9 8/4
Lens status
IOL subluxation 7 2
IOL dislocated in vitreous 6 2
Lens subluxation/luxation 2 5
Aphakia due to previous 4 2
vitreoretinal surgery
Aphakia after complicated 2 |

cataract surgery

Scleral fixation re-using a dislocated IOL

No procedure because of aphakia

Vitrectomy procedure

Total vitrectomy

Total vitrectomy with ERM and ILM
peeling

Peripheral vitrectomy

8

2

Total operation time (minutes)

118.3+25.6*

134.0£27.6*

Notes: *P=0.41, un-paired t test.

Notes: *P=0.054, un-paired t-test.
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Figure | Port-fixation group. Representative case, right eye. (A)Supranasal (c) and
inferotemporal (b) trocars (25-gauge) were placed in the center of a T-shaped
lamellar scleral incision 2 mm from the corneal limbus and a supratemporal trocar
(a) was placed 3.5 mm from that. (B, C) Following a vitrectomy, the infusion cannula
was changed from an inferotemporal to supratemporal trocar. At the time when the
IOL was halfway inserted into the eye (d), the first IOL haptic and a supranasal
trocar were simultaneously withdrawn through the sclera by grasping with 25-gauge
vitreoretinal forceps. (D, E) The second IOL haptic and an inferotemporal trocar
were simultaneously withdrawn through the sclera by grasping with 25-gauge
vitreoretinal forceps. (F) Both tips of the IOL haptics were embedded into pre-
liminary intrascleral spaces and the infusion cannula was finally removed.

3.5 mm from corneal limbus at the supratemporal site
(Figure 1A, A’). When the vitrectomy was finished, the
infusion cannula was changed from the inferotemporal to
the supratemporal trocar (Figure 1B, B’), then IOL intrascl-
eral fixation was performed using the inferotemporal and
supranasal trocars. In right eye cases, during IOL insertion,
the first IOL haptic and the trocar were simultaneously
withdrawn from the supranasal scleral port by grasping
with 25-gauge vitreoretinal forceps (Figure 1B, B’, C, C");

then, the second haptic was withdrawn from the inferotem-
poral scleral port in the same manner (Figure 1D, D’, E, E”).
In left eye cases, during IOL insertion, the first IOL haptic
and trocar were simultaneously withdrawn from the infer-
otemporal scleral port by grasping with 25-gauge vitreor-
etinal forceps; then, the second haptic was withdrawn from
the supranasal scleral port in the same manner. The IOL
haptic tips were mined into intrascleral incisions made with
a 24-gauge micro-vitreoretinal blade (MVR); then, the inci-
sions were sutured with 8-0 Vicryl® or 10-0 nylon, as
necessary (Figure 1F, F’). Scleral ports for the vitrectomy
were sutured when needed and miosis was obtained with
intracameral acetylcholine.

In the conventional group,the whole IOL was extracted
with the PFCL in two eyes, with a lens hook in two eyes, and
was divided into two pieces and extracted in one eye, while
five eyes underwent PPL with fragmatome, lens fragments in
the vitreous were extracted with a vitreous cutter in one eye,
and no extraction was performed due to aphakia in one eye.

In the conventional group (n=12), 3 trocars were
placed at the sclera 3.5 mm from the corneal limbus for
a 3-port system vitrectomy, with the lensectomy and
vitrectomy completed using 2 T-shaped lamellar scleral
incisions, as reported by Ohta,* placed 2 mm from the
corneal limbus at 180°opposite sides so as to avoid the
trocar sites (Figure 2A). Next, a 25-gauge MVR was
inserted through the sclera at the center of each T-shaped
lamellar scleral incisions, and then an IOL was inserted,
and the first IOL haptic was grasped with vitreoretinal
forceps through the incision and withdrawn from the sclera
(Figure 2B,C). The second haptic was grasped in the same
manner, and then the tips of the IOL haptics were mined
into the intrascleral incisions made with a 24-gauge MVR,
with the lamellar incisions sutured with 8-0 Vicryl® or
10-0 nylon, when necessary (Figure 2D-F). Scleral ports
for the vitrectomy were sutured as needed and miosis was
obtained with intracameral acetylcholine.

The postoperative observation period ranged from 6 to
23 months (mean 13.8 months) for the port-fixation group
and 6 to 30 months (mean 19.7 months) for the conventional
group. Postoperative complications were noted and post-
operative best-corrected visual acuity findings at 6 months
after the surgery were compared to preoperative findings in
both groups.

Statistical Analysis
Decimal visual acuity (VA) was converted to a logarithm of
the minimum angle of resolution (logMAR) units for
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2-F

Figure 2 Conventional group. Representative case,righteye. (A) Supratemporal (a),inferotemporal (b) and supranasal (c) trocars (25-gauge) were placed 3.5 mm from the
corneal limbus. Two T-shaped lamellar scleral incisions were placed 2 mm from that (e,f). In the center of T-shaped lamellar scleral incisions,full-thickness scleral perforations
were performed with 25-gauge MVR. (B,C) Following a vitrectomy,|OL was halfway inserted into the eye (d) and the first IOL haptic was withdrawn through the scleral
perforation site (f) by grasping with 25-gauge vitreoretinal forceps. (D,E) The second IOL haptic was withdrawn through the scleral perforation site () by grasping with 25-
gauge vitreoretinal forceps. (F) Both tips of the IOL haptics were embedded into preliminary intrascleral spaces (e,f),and two trocars (a,c) and the infusion cannula were

finally removed.

statistical analysis. Student’s unpaired #-test was used to
compare age at the time of surgery, total operation time,
postoperative observation period between the two groups,
and the period between preoperative and postoperative VA
in both groups.

Results
The total operation time was 118.3+25.6 mins in the port-
fixation group and 134.0+27.6 mins in the conventional
group (P=0.054, t-test). In the port-fixation group, intrao-
perative iris damage occurred in one eye (5%).
Postoperatively, transient ocular hypotension was
observed in 2 (10%) eyes in the port-fixation group and
in 2 (17%) in the conventional group, while transient
ocular hypertension was seen in 2 (10%) and 1 (8%),
respectively. Exposure of the IOL haptic outside of the
conjunctival wound was observed in two eyes (10%) in the

port-fixation group. Strong postoperative astigmatism

greater than 5 diopters was noted in one (5%) eye in the
port-fixation group and in one (8%) in the conventional
group, while postoperative transient vitreous hemorrhage
occurred in one (5%) and one (8%), respectively (Table 3).

Postoperative astigmatism at 6 months after surgery was
1.71£1.13 D in the port-fixation group and 2.21+1.78 D in
the conventional group, which was not a significant differ-
ence (p=0.40, r-test). Preoperative and postoperative VA
(logMAR) were 0.45+0.60 and 0.36+0.51, respectively, in
the port-fixation group, and 0.59+0.60 and 0.36+0.50,
respectively, in the conventional group (#test: p=0.160 and
p=0.116, respectively, Table 3).

Discussion

Transscleral or intrascleral IOL fixation is generally per-
formed for cases with aphakia after complicated cataract
surgery or postoperative IOL or lens dislocation. However,
because of its advantages over transscleral fixation,’
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Table 3 Postoperative Complications, Pre- and Postoperative Visual Acuity

Port-Fixation Group
(n=21)

Conventional Group
(n=12)

Postoperative observation period, months

6—23 (13.8 + 5.9

6—30 (19.7 + 8.8

Postoperative complications

Transient ocular hypotension (>5 days)

2 eyes (10%)

Transient ocular hypertension (>5 days) 2 eyes (10%) | eye (8%)
Exposure of IOL haptics outside of wound 2 eyes (10%) 0 eye (0%)
Strong astigmatism (>5 diopter) | eye (5%) | eye (8%)
Transient vitreous hemorrhage I eye (5%) | eye (8%)

2 eyes (17%)

Subtotal 6 eyes (29%)*° 4 eyes (33%)*°
Postoperative astigmatism (diopter; 6 months) 1.72 £ 1.13* 221 £ 1.78*
Preoperative visual acuity (logMAR) 0.45 + 0.60%¢ 0.59 + 0.60*¢
Postoperative visual acuity (logMAR, 6 months) 0.36 £ 0.51* 0.36 + 0.50*

Notes: **P=0.015, un-paired t-test, **There is some overlapping, *P=0.17, unpaired t-test, **P=0.160, paired t-test, **P=0.116, paired t-test.

intrascleral IOL fixation is now more frequently performed in
such cases. Gabor,! Agarwal,> and Rodriquez-Agirretxe'’
have reported sutureless intrascleral IOL fixation methods
using a 24- or 25-gauge MVR, while Ohta*’ reported
a simplified method that employs a Y-fixation lamellar scleral
incision and 24-gauge MVR.

To avoid postoperative ocular hypotension, Yamane,''
Can,'? and Khatri"® reported the use of a new method in
which the IOL haptics are guided by 27-gauge needles and
withdrawn from the eye. Also, Yamane® reported a novel
method that used two 30-gauge thin-wall needles, which
were inserted into the sclera to withdraw 2 IOL haptics, after
which the tips of the haptics were cauterized using an ophthal-
mic cautery device to make a flange shape so as to not
naturally drop into the vitreous. Totan® and Hu'* used mod-
ified methods with vitrectomy trocars to guide the IOL haptic
thorough the scleral tunnels, while Walsh'? reported guidance
with 27-gauge trocars and cauterization with an ophthalmic
cautery device.

Intrascleral IOL fixation is a relatively new procedure,
some complications such as postoperative exposure of an
IOL haptic'® might be encountered in the future. By review-
ing various methods of sutureless scleral fixation, Karadag®
mentioned that the short-term results of these new methods
were acceptable and studies including more cases with longer
follow-up were needed to determine their long-term success.
Furthermore, some improvements and modifications are
likely necessary so as to decrease postoperative complications
and make the intrascleral IOL fixation easy for surgeons.

In 2019, Thanos presented a report of a 3-port sutureless
posterior chamber intraocular lens intrascleral fixation
technique,'” which has similarities with our technique. For
the present study, we attempted a mixed procedure with
a small gauge vitrectomy using a 25-gauge trocar and simul-
taneous intrascleral IOL fixation through the same trocar
within the lamellar scleral incision. There were some
minor postoperative complications noted, such as transient
postoperative ocular hypotension, ocular hypertension, mild
vitreous hemorrhage and exposure of an IOL haptic, but
none were severe. Concerning operation time and postopera-
tive astigmatism, this new method is not inferior compared
to the conventional procedure. We consider that the method
is more convenient than a conventional because of the lower
number of wound, thus recommend it as a procedure.

Consent for Publication
Written informed consent for publication was obtained
from the patient presented the operation pictures.

Data Sharing Statement

The datasets used and/or analysed during the current study are
available from the corresponding author on reasonable
request.

Ethics Approval and Informed

Consent
The protocol for this retrospective study was approved by
the Institutional Review Committee of the Hirosaki
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University Graduate School of Medicine. All clinical pro-

cedures were conducted according to the principles of the

Declaration of Helsinki. Written informed consent was

obtained from all patients prior to the procedure, and

possible complications were explained.
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