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Video abstract

Purpose: To describe and evaluate the clinical outcomes of the Flanged Prolene Suture
intraocular lens fixation (PIF) technique and compare it to anterior chamber IOL (ACIOL)
implantation.
Design: A retrospective comparative review.
Methods: A retrospective comparative review of consecutive patients undergoing secondary
IOL implantation was performed. A comparison between patients that had ACIOL and PIF
technique was conducted. The main outcome measures were changes in best-corrected visual
acuity (VA), IOL position and complications.
Results: In the study period, fourteen eyes had ACIOL implantation and ten eyes had PIF
surgery. VA acuity for both groups combined improved from 1.27 ± 0.65 logMAR preoperatively
to 0.84 ± 0.65 logMAR (P<0.0001). Seventeen patients had VA measurements in the year before
the IOL dislocation. In those seventeen patients, VA changed from a baseline of 0.90 ± 0.68 to
0.97 ± 0.61 logMAR in the PIF group (p=0.334) and from 0.54 ± 0.27 to 0.85 ± 0.65 logMAR in
the ACIOL group (p=0.145). No intraoperative or early postoperative complications were
documented in either group. Two (20%) patients in the PIF group developed CME and one
patient developed corneal edema. In the ACIOL group, one patient developed significant CME
and two patients developed visual significant corneal edema.
Conclusion: The PIF technique seems to offer a simple, fast and safe way to fixate an IOL
posteriorly. In our experience, the learning curve of the technique is short with a low
complication rate and good visual outcomes.
Keywords: four-point, flange, IOL fixation
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There are a myriad of surgical techniques described for secondary intraocular lens
(IOL) implantation in the absence of capsular support. These included anterior
chamber IOL (ACIOL), iris-fixated IOL, transscleral sutured posterior chamber
IOL, and Flanged Intrascleral Intraocular Lens Fixation with Double-Needle
Technique (FIF).1–4
Because FIF has advantages over the other techniques with reduced rates of
corneal endothelial cell loss, glaucoma, and peripheral anterior synechiae,5–7 it has
become a common technique for IOL fixation.8,9 Haptic breakage during surgery,
postoperative IOL dislocation, and IOL tilt remain a significant concern with this
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technique. In an attempt to avoid those complications,
some authors have recommended using a specific threepiece IOL such as CT-Lucia (Zeiss) IOL or Aaris EC-3
PAL IOL which are not always readily available.10,11
The relatively long learning curve of performing FIF
and the uncertain access to the specific lenses needed for
this type of fixation may limit its use. Recent publications
show that ACIOL, with its large corneal or scleral incision,
is still a widely used technique for secondary IOL in 23%
to 50% cases.12–14
Since November 2017, FIF has been our preferred IOL
fixation technique. Anterior chamber IOLs are currently
being used in our surgical practice only in cases in which
a large corneal or a scleral tunnel is needed (dislocated
PMMA lens, mature cataract requiring extracapsular sur
gery), in cases of repeat IOL dislocations, or in cases that
are deemed high risk in which a short surgical duration is
desired. Since January 2019, instead of ACIOL implanta
tion, we have been using a variant of FIF in which there is
no need for tissue glue or tying sutures as described by
Canabrava et al.15 The purpose of this study is to describe
the preliminary results of this IOL fixation technique and
to compare the results and complication rates to ACIOL
implantation.

Methods
This study is a retrospective comparative review of con
secutive cases of secondary intraocular lens implantation
following dislocated IOL or subluxated crystalline that had
either ACIOL implantation before the introduction of
Flanged Prolene Suture intraocular lens fixation (PIF)
(November 2017 to December 2018) or PIF
(January 2018 to July 2019).
All cases were performed by a single vitreoretinal sur
geon (EDM) at the Toronto Western Hospital, University of
Toronto.
Two groups were compared, namely, those undergoing
ACIOL implantation before the introduction of PIF
(November 2017 to December 2018) and those undergoing
PIF (January 2018 to July 2019).
Approval of the research ethics board of the Toronto
Western Hospital was obtained, and the research was con
ducted with the adherence to the guidelines of the
Declaration of Helsinki. As this is a retrospective study
and no patient identification data was collected, informed
consent was not required.
Patient demographics, preoperative and postoperative
data including patients’ age, sex, operative eye, best-
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corrected visual acuity, lens status, IOL calculation data,
postoperative refractive data and complications such as
cystoid macular edema, hypotony (IOP <6 mmHg), chor
oidal detachment, vitreous hemorrhage, and endophthalmi
tis were reviewed and collected. Intraoperative data
obtained included surgical procedure details, number of
IOL fixation attempts and intraoperative complications.
All eyes with a minimum follow-up of three months
were included in the analysis.

Technique
After removal of the dislocated IOL or crystalline lens
through a 5–7mm corneal incision or scleral tunnel, a 27gauge thin-wall TSK needle is inserted 2.5mm posterior to
the limbus, at the 3-o’clock position. Similar to Baskaran
et al X-NIT technique,16 the needle enters the conjunctiva
and sclera in a perpendicular direction, without the crea
tion of a beveled tunnel, and is introduced into the open
corneal incision from behind the iris. A 5–0 polypropylene
mono-filament (Surgipro, CV-15 taper needle) is docked
into the lumen of the needle and removed from the scleral
opening. The same manoeuvre is performed 180 degrees
from the initial site, resulting in two 5–0 polypropylene
monofilaments externalized 2.5 mm from the limbus. The
Single Piece PMMA CZ70BD9® IOL is then placed
upside down on the cornea to make the suture pass easier,
and the two sutures are passed through the haptic eyelet
and heated by thermocautery to create one flange at each
islet. After each flange is tested for stability, the IOL is
inverted and introduced to the eye through the corneal or
scleral tunnel incision. The two polypropylene sutures are
then gently pulled to centre the IOL behind the iris. Once
the IOL is in good position, the sutures are cut 2 mm from
their base and heated to create the third and fourth flanges,
which are tucked into the scleral wound and buried under
the conjunctiva (Figure 1).

Statistical Analysis
Descriptive statistics were used to report patient demo
graphics and operative details. Comparisons between
groups of best-corrected visual acuity and the incidence
of postoperative complications were made between the
techniques using the chi-square test. Other variables,
including postoperative IOP and change in best-corrected
visual acuity, were described as mean with SD and com
pared using the paired samples t-test. Descriptive statistics
were used to report patient demographics and operative
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Figure 1 Key steps in the Flanged Prolene Suture intraocular lens (IOL) fixation (PIF) technique: (A) Removal IOL through large incision. (B) Docking 5–0 prolene through
27-gauge TSK needle one side. (C) Docking prolene other side. (D) Place prolene through Islet of CZBD IOL. (E) Create flange with cautery. (F) Insert IOL. (G) Cut long
end of prolene ~2mm from tip. (H) Create flange with cautery and tuck into scleral opening. (I) IOL well centered, closure of scleral (or corneal) wound.

details. All statistical analyses were performed using
SPSS 22.0.

Results
In the study period (November 2017 to July 2019), 139 eyes
underwent surgery for dislocated IOL or subluxated crystal
line lens. 103 eyes (74%) of 101 patients had FIF, 12 eyes (8%)
of 12 patients had three-piece IOL implantation in the sulcus.
Of the remaining 24 eyes, 14 (10%) had ACIOL implan
tation (Group 1) and ten eyes (7%) of 10 patients had PIF
(Group 2). These 24 cases comprise the study population.

average follow-up time of 125 ± 45 days. In both groups,
the most common indication for surgery was IOL exchange
due to subluxated/dislocated 1-piece IOL in the bag, six eyes
(60%) in the PIF group and eight eyes (57%) in the ACIOL
group. Other indications included aphakia, PMMA IOL
dislocation, uveitic hyphema glaucoma syndrome (UGH),
ACIOL removal due to subluxation and chronic CME, dis
located flanged fixated IOL and mature cataract that was
preplanned for extracapsular cataract extraction surgery. The
clinical characteristics are summarized in Table 1.

Outcomes
Demographics and Indications
The mean age of subjects was 86.1 ± 7.2 years in the PIF
group and 81.43 ± 9.3 years in the ACIOL group. All
patients had at least three months of follow-up with an
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The visual acuity, for all patients, improved from a mean
of 1.27 ± 0.65 logMAR preoperatively to 0.84 ± 0.65
logMAR (P<0.0001). In the PIF group, the logMAR VA
improved from preoperative 1.42 ± 0.66 to postoperative
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Table 1 Clinical Characteristics of Patients That Had ACIOL
Implantation and PIF
Clinical Characteristics

ACIOL

PIF (±SD)

P value

acuity was not significantly different after the secondary IOL
from the way it had been 1 year prior with the original IOL in
place for each group (Table 3).

(±SD)
Age

81.4 (9.8)

86.1 (7.2)

0.216

Visual acuity at presentation

1.17 (0.651)

1.42 (0.66)

0.354

Visual acuity at baseline

0.54

0.90

0.14

(LogMAR)

(0.27, n=10)

(0.68, n=7)

Follow-up time (days)

131.42 (54)

117.8 (23.18)

Indication for surgery

n (%)

n (%)

Dislocated 1-piece IOL in the bag

8 (57)

6 (60)

Dislocated PMMA IOL in the bag

2 (14.3)

1 (10)

Dislocated 3P-IOL after FIF

0

1 (10)

ACIOL

0

1 (10)

Mature lens

0

1 (10)

Aphakia

3 (21.4)

0

UGU syndrome

1 (7.1)

0

(LogMAR)

0.48

Note: P value <0.05 was considered statistically significant.
Abbreviations: ACIOL, anterior chamber IOL; PIF, four-point intraocular lens
(IOL) fixation; PMMA, poly(methyl methacrylate); FIF, Fixation with DoubleNeedle Technique; UGU, uveitic hyphema glaucoma syndrome.

No intraoperative complications were documented in
either group. In particular, there was no case of IOP
elevation, hyphema, vitreous hemorrhage, IOL tilt, or
decentralization in the early postoperative period. Also,
in the PIF group, there were no suture-related complica
tions, such as exposure, scleral atrophy, discomfort, for
eign body sensation or conjunctival scar formation.
In the PIF group, two (20%) patients had post-surgery
cystoid macular edema (CME). The CME resolved with
a single anterior subtenon’s injection of triamcinolone
acetate 1% (Bristol-Myers Squibb ®) in both patients.
One patient that was preplanned to DMEK surgery due
to pre-existing corneal decompensation developed signifi
cant corneal edema after the PIF procedure.
In the ACIOL group, one patient developed significant
CME with minimal response to steroid treatment (subte
non or intraocular), and two patients developed visual
significant corneal edema.
When compared to the baseline visual acuity, one
patient (12%) in the PIF group and three patients (21%)
in the ACIOL group lost more than three lines of vision.
The difference between groups was not statistically sig
nificant (p=0.45) (Table 4).

0.88 ± 0.53 (p<0.001). In the AC IOL group, the logMAR
improved from preoperative 1.17 ± 0.64 to post operative
0.82 ± 0.64 (p<0.001) at last follow up (Table 2).
Following a special effort made to obtain the visual acuity
of the patients in the year before the original IOL had become
dislocated, data were obtained in 17 patients, 7 patients in the
PIF group and 10 patients in the ACIOL group. In this group
of 17 patients, the logMAR visual acuity before the IOL
dislocation was found to be 0.69 ± 0.50. It decreased to
0.90 ± 0.61 logMAR after the IOL exchange in the last
follow-up (p=0.094). In the PIF group, the VA changed
from a baseline of 0.90 ± 0.68 to 0.97 ± 0.61 logMAR
following PIF (p=0.334). In the ACIOL group the logMAR
decreased from 0.54 ± 0.27 to 0.85 ± 0.65 logMAR following
ACIOL implantation (p=0.145). In other words, the visual

Since FIF was first described by Yamane et al in 2018,4
many surgeons have made it their preferred treatment for
secondary IOL implantation. To a large extent, it has
replaced iris IOL fixation and sutured scleral fixation
techniques.

Table 2 Change in Visual Acuity results from Presentation to the
Last Follow-Up

Table 3 Change in Visual Acuity Results from Baseline to the
Last Follow-Up

Patients (n)

P value

Discussion

Visual Acuity at

Visual Acuity at the

Visual Acuity

Visual Acuity at

Presentation

Final Follow-Up

Before IOL

the Final Follow-

(±SD)

(±SD)

Dislocation (±SD)

Up (±SD)

All patients (24)

1.27 (0.65)

0.84 (0.65)

<0.0001

All patients (17)

0.69 (0.5)

0.90 (0.61)

0.094

ACIOL patients

1.17 (0.64)

0.82 (0.64)

<0.001

ACIOL patients

0.54 (0.27)

0.85 (0.65)

0.145

0.90 (0.68)

0.97 (0.61)

0.334

(14)
1.42 (0.66)

0.88 (0.53)

<0.001

Note: P value <0.05 was considered statistically significant.
Abbreviations: ACIOL, anterior chamber IOL; PIF, four-point intraocular lens
(IOL) fixation.
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PIF patients

Note: P value <0.05 was considered statistically significant.
Abbreviations: ACIOL, anterior chamber IOL; PIF, four-point intraocular lens
(IOL) fixation.
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Table 4 Intraoperative and Postoperative Complication
Complication

ACIOL (%)

PIF (%)

Intraoperative complications
IOP elevation

0
0

0
0

Hyphema

0

0

Vitreous hemorrhage
IOL tilt or decentralization

0
0

0
0

CME

1 (7.1)

2 (20)

Corneal edema

2 (14.3)

1 (10)

Abbreviations: ACIOL, anterior chamber IOL; PIF, four-point intraocular lens
(IOL) fixation; IOP, intraocular pressure; CME, cystoid macular edema (CME).

The open loops model of the ACIOL, first introduced
almost twenty years ago,17 offers stable fixation in the
angle and a relatively simple and fast surgical technique
and is currently used, as a secondary IOL in 23% to 50%
cases.12–14 Nevertheless, since ACIOL implantation is
associated with a higher risk for producing postoperative
transient corneal edema, bullous keratopathy, and uveitis
and hyphema,18–20 we sought to develop a different
approach for posterior IOL fixation in patients requiring
a larger corneal incision that might make the risk of such
complications lower.
In our study, patients in the PIF group had visual acuity
outcomes and complication rates that were comparable to
ACIOL implantation. No intraoperative IOL or suturerelated complications were encountered. Only one patient
had a visually significant complication that was caused by
preexisting corneal edema. Two patients developed mild
CME that responded to treatment.
Although longer followed-up is needed to assess the lateterm complication rate, the advantage of the posterior location
of the IOL should theoretically reduce the risk of long-term
damage to corneal endothelial cell and to the risk of long-term
iris irritation, persistent CME, uveitis and hyphema.
The PIF technique offers a simple and fast way to
fixate an IOL posterior to the iris without the need for
tissue glue, complex suturing maneuvers or scleral tunnels.
In our experience, the learning curve for the technique is
short with a low complication rate and good visual out
comes, especially in cases requiring a large corneal or
scleral incision to deal with a dislocated PMMA IOL or
a large dislocated crystalline lens that might otherwise be
handled using an ACIOL.

Summary Statement
Four-point IOL fixation is a good alternative to ACIOL
implantation.
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