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Introduction

	 Several surgical techniques for scleral fixation of foldable poste-
rior chamber intraocular lens (PC-IOL) have been described over the 
years. Many of them use polypropylene suture of varying thickness 
[1-6], whereas others use polytetrafluoroethylene suture [7-9].

	 Some techniques for scleral fixation that do not use sutures. The 
suture-less intrascleral foldable PC-IOL fixation described by Gabor 
and Pavlidis [10], the fibrin glue-assisted suture-less foldable PC-IOL 
scleral fixation described by Agarwal et al., [11] and the flanged in-
trascleral foldable PC-IOL fixation described by Yamane et al., [12] 
were all developed for 3-piece foldable IOLs and cannot be used for 
single-piece IOL. Transfixion of foldable PC-IOL forscleral fixation 
is a technique that we described in March 2021 in eyes with defi-
cient capsular support [13,14]. This surgical  technique works effec-
tively with an acrylic foldable PC-IOL, regardless of it being 3-piece 
or single-piece, using the polytetrafluoroethylene suture (Gore-Tex 
CV8) and potentially usable with every acrylic foldable PC-IOL. It is 
performed using a stable 4-point transscleral fixation of the Intraoc-
ular Lens (IOL) optic at four points with the polytetrafluoroethylene 
suture. In the present study we evaluate the 1-year postoperative out-
come and complication profile of eyes operated using this technique. 

Materials and Methods

	 In this retrospective study, patients who underwent transfixion of 
foldable intraocular lens with polytetrafluoroethylene suture for scler-
al fixation were analyzed 1 year post surgery. All eyes operated from 
November 2019 to July 2021 in our institution using this procedure 
were included in the study and followed up for 12 months post-sur-
gery. The selection criteria were eyes with deficient capsular or sulcus 
support in which implantation of PC-IOL was not possible in previous 
cataract surgery. Informed consent was obtained from all patients’ pri-
or surgery. The study followed the tenets of the Declaration of Helsin-
ki.

	 On the 12-month follow-up visit, the following parameters were 
assessed: uncorrected distance visual acuity (UDVA), corrected dis-
tance visual acuity (CDVA), manifest refraction, intraocular pressure 
(IOP) with aplanometry tonometry, slit lamp biomicroscopy, and di-
lated fundus examination. Ultrasound biomicroscopy (UBM) (Abso-
lu, Quantel Medical) was performed to document the IOL position.
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Abstract 
Purpose: Transfixion of foldable Posterior Chamber Intraocular 
Lens (PC-IOL) with polytetrafluoroethylene suture forscleral fixation 
is a new technique that we described in March 2021 in eyes with 
deficient capsular support. The purpose of this article is to evaluate 
the 1-year postoperative outcome and complication profile, of eyes 
operated using this technique.

Methods: Eyes operated in our institution between November 2019 
and July 2021 with transfixion of PC- IOL for scleral fixation were 
included in the study. The preoperative and postoperative Uncorrect-
ed Distance Visual Acuity (UDVA), Corrected Distance Visual Acuity 
(CDVA), manifest refraction, and intraocular pressure (IOP) were 
evaluated; slit lamp biomicroscopy, and dilated fundus examination 
were performed. Ultrasound Biomicroscopy (UBM) (Absolu, Quantel 
Medical) was used in all operated eyes to document the IOL position. 
The 1-year postoperative complications were analyzed.

Results: We examined 19 eyes of 19 patients. Significant improve-
ment in visual acuity was noted in all cases. In addition, most of the 

IOLs (84.21%) were well centered, and 3 eyes (15.78%) presented 
mild inferior decentration. Only one eye (5.26%) developed mild pig-
ment dispersion with no evidence of glaucoma.

Conclusion: One-year results post foldable acrylic PC-IOL transfix-
ion for scleral fixation provided good visual prognosis with minimal 
complications in eyes with deficient capsular support.

Precise: Evidence on 1-year follow-up after transfixion of foldable 
acrylic PC-IOL for scleral fixation support the technique, as it pro-
vides good visual prognosis with minimal complications in eyes with 
deficient capsular support.
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Surgical technique

	 The foldable PC-IOL was prepared before surgery under the sur-
gical microscope. Using a caliper, four marks were made on the IOL 
optic, two on either side—1 mm from the haptic base, and 2.5 mm 
apart—for performing the transfixions (Figure 1A). The needle of the 
Gore-Tex suture (expanded polytetrafluoroethylene [ePTFE]) CV-8 
suture (W.L. Gore & Associates, Inc.) (off label for ophthalmic use) 
was passed through the first transfixion point from the anterior to the 
posterior face of the IOL (Figures 1B and 1C). The suture was then 
passed in front of the haptic (Figure 1D), and the needle was passed 
through the second transfixion point from the posterior to the anterior 
face of the IOL (Figure 1E). The same technique was repeated on 
the opposite side of the IOL (Figure 1F). We used the hydrophilic 
acrylic foldable single-piece IOL and the hydrophobic acrylic fold-
able 3-piece IOL.

	 The intraoperative steps for this procedure comprised making 3 
clock-hour conjunctival peritomies, 180º apart, on the nasal and tem-
poral sides. Four sclerotomy sites were marked (2 each on the nasal 
and temporal side) 2 mm from the limbus and 4 mm apart. A 4-mm 
vertical, partial-thickness scleral groove was then created between 
the sclerotomy sites using a 15º blade. A 20-gauge microvitreoretinal 
blade was used to perform four sclerotomies at the pre-marked scler-
al spots (Figure 2A). Two 1.2-mm side- paracenteses incisions were 
made in the peripheral clear cornea with a 15º lance tip to facilitate 
bimanual irrigation/aspiration, bimanual anterior vitrectomy (if re-
quired), and injection of an ophthalmic viscosurgical device (OVD).

	 A limbal corneal incision of 3.5 mm was created superiorly with 
a blade. Cohesive OVD was used to maintain the integrity of the 
globe during the surgery. One end of the needleless polytetrafluoro-
ethylene suture was then placed in the anterior chamber through the 
main wound (Figure 2B); using a handshake technique, this was then  

retrieved and externalized through the inferior sclerotomy with mi-
cro graspers. The other end of the needleless suture was similarly re-
trieved and externalized through the opposite scleral opening (Figure 
2C). The IOL was then folded on its long axis using forceps and intro-
duced into the posterior chamber through the corneal wound (Figure 
2D). The other ends of the needleless sutures were similarly retrieved 
through the superior scleral openings using the same handshake tech-
nique (Figures 2E and 2F). The two sets of sutures on the nasal and 
temporal sides were then tightened, adjusted for optimum IOL cen-
tration (Figure 2G), and tied; the excess sutures were cut. The ex-
posed polytetrafluoroethylene suture was placed within the surgically 
created vertical scleral groove. The suture knots were buried within 
the sclerotomies (Figure 2H). The conjunctiva was sutured with 10-0 
nylon.

Results

	 The technique was used to perform scleral fixation of the PC-IOL 
in 19 eyes of 19 patients. Surgeries were performed by one surgeon  

Figure 1: Diagram of the intraocular lens (IOL) transfixion. (A) Four marks are 
made on the IOL optic, two on either side, 1 mm from the haptic base, and 2.5 mm 
apart, for the transfixions. (B) and (C): The needle of the polytetrafluoroethylene 
suture is passed through the first transfixion point, from the anterior to the posterior 
face of the IOL. (D) The suture is then passed in front of the haptic. (E) The needle 
is passed through the second transfixion point from the posterior to the anterior face 
of the IOL. (F) The same technique for IOL transfixion is repeated on the opposite 
side of the IOL.

Figure 2: Intraoperative view of the foldable intraocular lens (IOL) scleral fixation 
using polytetrafluoroethylene suture. (A) A 4-mm vertical, partially thick scleral 
groove is created between the sclerotomy sites using a 15º blade. (B) One end of 
the needleless polytetrafluoroethylene suture is then placed in the anterior chamber 
through the main wound. (C) The end of the needleless suture is then retrieved and 
externalized through the inferior sclerotomy with micrograspers. The other end of the 
needleless suture is similarly retrieved and externalized through the opposite scleral 
opening. (D) The IOL is then folded on its long axis using forceps and introduced 
into the posterior chamber through the corneal wound. (E) and (F) The other ends of 
the needleless sutures are similarly retrieved through the superior sclerotomies using 
the same handshake technique. (G) The two sets of sutures on the nasal and temporal 
sides are then tightened, adjusted for optimum IOL centration, and tied. (H) The ex-
posed polytetrafluoroethylene suture is placed within the surgically created vertical 
scleral groove. The suture knots are buried within the sclerotomies.
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(A.P). Participants in the study included 15 female and 4 male patients. 
The mean age + Standard Deviation (SD) was 60.2 + 10.5 years. All 
eyes underwent surgery as secondary procedure. The indication in all 
eyes was intraoperative posterior capsular rupture with insufficient 
capsular support. A hydrophilic acrylic foldable single-peace IOL 
was implanted in 8 eyes (42.1 %) and a hydrophobic acrylic foldable 
three-piece IOL was implanted in 11 eyes (57.9 %). SRK II formula 
was used for IOL power calculation. Postoperative refractive error 
was targeted for emmetropia.

	 The LogMar units (expressed as mean ± SD) for UDVA were -1.9 
± 0.18 and -0.67 ± 0.18 preoperative and postoperative, respectively, 
whereas for CDVA, the LogMar units were -0.21 ± 0.14and -0.12 ± 
0.09 preoperative and postoperative, respectively. In regards to the 
spherical equivalent (EE), the Diopters (D) were +11.57 ± 1.4 preop-
erative and -0.25 ± 0.61 D postoperative. The postoperative astigma-
tism was -1.78 ± 0.7 D.  No eyes lost lines of CDVA (Figure 3).

	 There were no intraoperative complications. Moreover, no postop-
erative complications, such as infection, suture erosion, suture break-
age, scleral inflammation, suture granuloma formation, glaucoma, 
iritis, or signs of recurrent uveitis occur. One eye (5.26%) developed 
mild pigment dispersion (seen 6 months after surgery) with no evi-
dence of glaucoma. No postoperative vitritis or endophthalmitis was 
detected in any of the patients. No retinal break or retinal detachment 
was documented on serial fundus examination. Two eyes with cystoid 
macular edema achieved 20/40 of CDVA and two eyes with age-relat-
ed macular degeneration achieved 20/30 of CDVA.

	 In this study, significant improvement in visual acuity was also 
noted in all cases. In addition to the improved visual acuity, most of 
the IOLs, 16 eyes (84.21%) were well centered and 3 eyes (15.78%) 
presented slight inferior decentration (the IOL optic covered the visu-
al axis). These findings were confirmed by UBM (Figure 4). No eyes 
presented subluxation, tilt, or dislocation during the 1-year follow-up. 
At the 12-month follow up, there was no sign of optic tears at the 
transfixion points of all cases, and no signs of suture degradation (Fig-
ure 5).

Discussion
	 IOL transfixion was first described by Parker and Price in 2003 
[15]. They sutured a silicone PC-IOL to the iris by passing a 9-0 
polypropylene suture through its optic. Canabrava recently described 
a piercing technique for scleral fixation that involves passing a 6-0 
polypropylene suture through two holes created using an IOL punch  

in the optic zone on each side of the foldable IOL [16]. However, the 
study does not recommend using this technique because the IOL is 
fixed at only two points, and the fixation axis subsequently tilts in the 
opposite direction. Assia and Wong [17] recommend direct suturing 
through the haptic or optic of practically any foldable IOL, including 
hydrophilic and hydrophobic IOLs with a one-piece or three-piece 
design. Other techniques for scleral fixation use 6-0 polypropylene 
[5] (Canabrava’s four-flanged technique) and polytetrafluoroethylene 
sutures [7-9].

	 Although the above techniques are only used for implanting fold-
able intraocular lenses with four loops, such as the hydrophilic acrylic 
Akreos IOL (Bausch & Lomb), they enable stable scleral fixation at 
four points. The main disadvantage of flanged techniques is the possi-
bility of bacterial infection because the flange might serve as a point 
of microorganisms’entry into the eye [17]. We developed the trans-
fixion technique because it is often difficult for us to obtain foldable 
PC-IOL with four eyelets at our institution.

	 Our technique presents various advantages. With the stable 4-point 
fixation, the IOL tilt in 2-point fixation techniques is avoided [18-20]. 
Furthermore, the 4-point fixation of the IOL aids in centration, with 
minor adjustments to the polytetrafluoroethylene suture on both the 
temporal and nasal sides. Optic decentration is a known complication 
of transscleral fixation of PC-IOL, inducing lateral shift of focus and 
radial astigmatism [21]. 

Figure 3: Diagram showing the change in Corrected Distance Visual Acuity 
(CDVA) at one-year follow-up.

Figure 4: The Ultrasound Biomicroscopy (UBM) showing a well-centered intraoc-
ular lens with no tilt.

Figure 5: Anterior segment photograph. Under mydriasis, there are no signs of optic 
tears and suture degradation at the 12-months follow up.
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	 In our study, the UBM in most of eyes (84.21%) showed a 
well-centered IOL with no tilt at the 12-month follow-up, and only 3 
eyes (15.78%) showed mild inferior decentration of IOL with the IOL 
optic covering the visual axis. Also, we did not observe pseudophako-
donesis in any of the cases, probably due to the stable 4-point fixation 
of the IOL with this technique. Two eyes with cystoid macular edema 
achieved 20/40 of CDVA and two eyes with age-related macular de-
generation achieved 20/30 of CDVA.

	 The use of polytetrafluoroethylene suture has gained widespread 
popularity because of its high tensile strength and resistance to degra-
dation [22-24], but some surgeons avoid using it because of the man-
ufacturer’s label warning against its intraocular usage. Nevertheless, 
its high tensile strength, high visibility due to its white color, minimal 
inflammatory response, and minimal memory make it exceptionally 
easy to manipulate. To date, suture degradation has not been report-
ed in the ophthalmic or non-ophthalmic literature [22]. We had not 
observed any sign of optic tears at the transfixion points and suture 
degradation at the 12-month follow up. Moreover, our technique of 
foldable IOL transfixion can be used with other type of sutures and 
IOL material, such as polypropylene suture and silicone PC-IOL as 
we recently reported [25].

	 In one study [26], a high incidence of pigment dispersion syndrome 
(PDS) secondary to sulcus transscleral fixation of a single-piece hy-
drophobic acrylic foldable PC-IOL was found in a Chinese popula-
tion; the transscleral fixation at 1.5 mm from the limbus was per-
formed. In our study, we performed the transscleral fixation at 2 mm 
from the limbus, reducing the possibility of iris chafing with rough 
edges from de IOL surface. We observed only one eye (5.26%) with 
mild pigment dispersion with no evidence of glaucoma. We did not 
detect any signs of uveitis in any patient with either the single-piece 
or the 3-piece IOL at the 12-month follow-up. A long-term follow-up 
is required to confirm these observations.

	 This technique is simple, and the learning curve is relatively easy. 
All ophthalmologists using this technique can benefit patients requir-
ing secondary foldable PC-IOL implantation in the absence of cap-
sular support, because this technique can potentially be used with all 
available acrylic foldable PC-IOL procedures.

	 Based on the current study, 1-year follow-up after transfixion of 
foldable acrylic PC-IOL for scleral fixation provided good visual 
prognosis with minimal complications in eyes with deficient capsular 
support.

	 Large case series with longer follow-ups are necessary to assess 
the long-term visual outcome, safety, and complications.
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