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Purpose: To describe the efficiency and visual results of a new method of transconjunctival 
intrascleral fixation of single-piece foldable IOL using double-flanged 6/0 prolene suture.
Materials and Methods: Seventeen aphakic eyes of 17 patients without adequate capsular 
support were involved in this study. Lens was prepared by passing the 6/0 prolene suture in 
a track in the haptic of single-piece foldable IOL created by 31 g needle. The 6/0 prolene 
suture was retrieved through a 30 g needle transconjunctivally to outside the globe; then, IOL 
was implanted and a terminal bulb was created at the outer end of the prolene suture.
Results: All cases were aphakic after complicated phacoemulsification. In 10 cases hydro-
philic IOLs were used and in 7 cases hydrophobic IOLs were used. There is clear statistically 
significant difference between pre-UCVA and post- UCVA. Complications included suture 
slippage in 2 cases and prolene bulb exposure in one case. There was no significant 
difference in endothelial cell count and IOP before and after 3 months.
Conclusion: Transconjunctival intrascleral fixation of foldable single-piece IOLs is a safe 
efficient method for correcting aphakia.
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Synopsis
The described technique provides surgeons with a simple way for transconjunctival 
intrascleral fixation of single-piece foldable IOLs using double-flanged 6/0 prolene 
suture.

Introduction
Tran-scleral suturing of IOLs is an effective and well-established technique for IOL 
implantations in aphakic eyes with insufficient capsular support. Different IOLs were 
used from the PMMA (with or without eyelet in the haptics) to the foldable single or 
multiple piece IOLs which minimize incision size. The number of points of fixation to 
the sclera can vary between 2 and 4 points to minimize IOL tilt and maximize stability 
and centration. Many suture types are used as polypropylene and Gore-Tex sutures (Off 
label).1,2

A number of techniques were described to reduce the risk of suture erosion as 
burying the knot within a scleral groove, placing the sutures under scleral flaps or 
pockets. Two recent techniques started to replace IOL suturing to the sclera, the 
glued IOL and trans-conjunctival fixation by creating bulb at the haptic ends with 
cautery to be fixed within the sclera. In these techniques, three pieces of foldable 
IOL with prolene or PMMA haptics were used.3–6 In this work, we describe a new 
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method of trans-conjunctival intra-scleral fixation of sin-
gle-piece foldable IOL using double-flanged 6/0 prolene 
suture.

Materials and Methods
This technique was performed in 17 aphakic eyes in which 
the capsular support was not enough to implant posterior 
chamber IOL. All cases were operated during the period 
from July 2019 up to February 2020. This work was done 
in compliance with the Declaration of Helsinki and was 
approved by the institutional research ethics committee of 
Alpha vision center, Zagazig, Egypt. The procedure and 
the required follow up were disclosed to all patients and 
informed written consent was obtained.

Cases with glaucoma, posterior segment pathology or 
corneal opacity were excluded. Uncorrected and best-cor-
rected visual acuity, tonometry, anterior segment slit- 
lamp biomicroscopy and fundus examination were 
recorded. IOL power calculation was done using IOL 

Master 700 apparatus (Carl Zeiss Meditec, USA) by 
SRK-T formula. Specular microscopy was done using 
Nidek (San Jose, CA, USA). All patients were operated 
under peri-bulbar block anesthesia. The limbus was 
marked at 180 degrees apart in the planned axis of 
fixation.

The lens was prepared first (Figure 1). The point of 
fixing the 6/0 prolene suture to the haptic was determined 
according to the lens design (the widest haptic span). 
A 31gauge needle was passed through the haptic, the 6/0 
prolene suture was passed through the lumen of the needle. 
Then, the needle was withdrawn so that the 6/0 prolene 
suture now passed via the needle track through the haptic. 
A hand held ophthalmic cautery (Accu-Temp Cautery; 
Beaver Visitec, Waltham, MA) was approximated very 
closely to apply radiation heat to the free end of the 
prolene suture (located on the inner or inferior side of 
the haptic), and a terminal bulb was created (the flange) 
to prevent prolene suture slippage. The same was repeated 

Figure 1 (A–I) Lens preparation by passing the prolene suture in the track created by the 31-gauge needle.
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in the other haptic. The two prolene sutures attached to the 
haptics were passed through the nozzle of the injector and 
the lens was loaded in the injector. Extreme care should be 
taken to keep the suture attached to haptics cleared and 
easily distinguishable from each other.

A 2.4 mm clear cornea incision was done. Anterior vitrect-
omy was done to clear any vitreous in the AC if present and to 
clear the visual axis from any capsular remnants. Any adhe-
sion between the iris and the capsular remnants was severed to 
allow easy placement of the IOL. The anterior chamber was 
filled with OVD (Na Hyaluronate 1.4%). A 30 gauge was 
passed trans-conjunctiva through the sclera 2 mm behind the 
limbus to show through the pupil. The injector holding the 
prepared IOL was kept nearby the incision by the assistant. 
A micro-grasper or McPherson forceps was used to pass the 
prolene suture attached to the leading haptic into the lumen of 
the needle. The needle was withdrawn to retrieve the prolene 
suture outside the eye at the desired site of fixation. Then, the 
same was repeated on the other side (Figure 2).

After retrieving both prolene sutures through the 
scleral, the IOL was injected into the eye then centered 
under the iris with gentle equal traction on both prolene 
sutures. The prolene suture was pulled fully and was held 
proximally flushing with the sclera with a tying forceps. 
The hand-held cautery was used to create another terminal 
bulb (flange) at the outer end of the prolene suture. The 

flange was embedded at the entrance of the scleral track 
and was covered by the conjunctiva (Figure 3). The OVD 
was washed and the corneal wound was closed by intra- 
stromal hydration (Supplementary Video 1).

Patients were treated with topical broad spectrum anti-
biotic drops (moxifloxacin 0.5%) four times per day, topi-
cal steroid drops (prednisolone acetate 1%) four times 
per day and topical NSAIDs drop (nepafenac 0.1%) three 
times a day. The topical antibiotic and NSAIDs were 
stopped after two weeks and the topical steroid was 
tapered over four weeks. The cases were followed up for 
at least three months for the uncorrected visual acuity, 
best-corrected visual acuity, IOP, IOL centration, specular 
microscopy, lens stability and presence of complications.

Results
This technique was performed in 17 aphakic eyes after 
complicated phacoemulsification.

In 10 cases we used hydrophilic IOLs and in 7 cases we 
used hydrophobic IOLs. Clinical characteristics, preopera-
tive and postoperative data are summarized in (Table 1).

There is clear statistically significant difference 
between Pre-UCVA and Post-UCVA. Also, there is no 
statistically significant difference between pre-BCVA and 
post-UCVA. All cases achieved well-centered stable IOL 
except one case which showed IOL tilt with capture of 

Figure 2 (A–C) The prolene suture is passed transconjunctivally through the 30-gauge needle. (D–F) The IOL is implanted and centered.
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upper part of the optic that was treated by IOL reposition-
ing after one week.

Slippage of the prolene filament from the haptic hap-
pened in 2 cases after implantation. The slippage in one 
case was due to a small flange size; it was managed by 
exteriorizing the haptic and replacement of the prolene 
with a bigger flange. The other case showed a suture 
slippage from the haptic while implanting the IOL as the 
trailing haptic got stuck with the plunger of the injector. 
The IOL was cut, explanted and another IOL was used. 
One case showed rolling of the prolene over each other 
inside the injector to create a conflict between the fila-
ments that prevents placement of the IOL after implanta-
tion. It was managed by repeating the scleral track after 
retrieving one filament to clear the conflict.

One case showed exposure of the prolene bulb through 
the conjunctiva which was managed by burring the bulb in 
the scleral track and suturing the conjunctiva over it. All 
corneas were clear from the 1st postoperative day except 
two cases with mild corneal edema that resolved with 
frequent topical steroid eye drops. There was no signifi-
cant difference in endothelial cell count before and after 3 
months. There was no significant difference in regard to 
the IOP before and after 3 months. No cases of cystoid 
macular edema, endophthalmitis, vitreous hemorrhage or 
retinal detachment were recorded.

Discussion
The use of the intra-scleral fixated IOLs to manage cases 
of aphakia with inadequate capsular support is a widely 
used technique where the IOL is placed close to the 
anatomically desired position. Gabor and Agarwal et al 
described the technique of glue IOLs in which the exter-
iorized haptic is secured under a partial thickness scleral 
flaps using fibrin glue. In this technique, there is no need 
for conjunctival dissection, flap creation and fibrin glue 
use. Yamane et al described scleral fixated flanged IOL 
with suture-less prolene haptic by approximating a cautery 
to the end of the haptic to make a flange and pushing the 
haptics back in the scleral tunnel. The Yamane double- 
needle technique shows the difficulty of second haptic 
grasping, the risk of first haptic slippage, risk of haptic 
deformity or breakage, risk of IOL dislocation to the 

Figure 3 (A–D) The outer bulb is created and kept in the scleral track under the conjunctiva.

Table 1 Preoperative and Postoperative Characteristic Data

Eye/Patients 17/17
Mean age (range) 52.7± 17.1

Male/Female 7/10

Mean preoperative IOP (mmHg) 17.2±3.4
Mean postoperative IOP (mmHg) 18.3±5.2

Mean follow up period (months) 3.6±4.2

Mean preoperative BCVA 0.66 ± 0.17
Mean postoperative UCVA 0.69 ± 0.23

P = 0.66

Mean preoperative ECD (cells/mm2) 2634± 137
Mean postoperative ECD (cells/mm2) 2464±341
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vitreous and long learning curve.1–3 In this technique, no 
risk of haptic slippage or IOL dislocation as the lens is 
secured all the time by the suture. This technique has 
a short learning curve where both anterior and posterior 
segment surgeon can do. Threading of 6/0 prolene suture 
can be done using McPherson forceps through the main 
incision without the need of end gripping forceps. 
Moreover, threading the prolene suture through the 
lumen of 30-gauge needle is much easier than threading 
of the haptic of the three-piece IOL so no need to use 
wider gauge needles as recommended by other techniques 
especially for the beginners.

Canabravo et al described the use of 5/0 prolene suture 
with flanges to fixate a nonfoldable PMMA IOL with eyelets 
in the haptics.7 The prolene suture was passed through the 
eyelet and retrieved through a 25 gauge needle. This techni-
que required a larger incision while in our work we implanted 
the foldable IOL through a 2.4 sutureless corneal incisions.

The use of 30-gauge needle instead of wider needles 
will minimize the size of intra-scleral track so a smaller 
bulb is needed to prevent slippage.8 This technique has 
a short learning curve where both anterior and posterior 
segment surgeon can do. Threading of 6/0 prolene suture 
can be done using McPherson forceps through the main 
incision without the need of end gripping forceps. In this 
technique, we used a single-piece foldable IOL which are 
widely used worldwide. No need to use a special lens 
design or 3 piece lens.9 The 6/0 prolene is a non- 
absorbable suture that has a better longevity compared to 
the 10/0 prolene suture used in sutured scleral-fixated 
IOLs. Studies have been published using 6/0 prolene 
suture for intrascleral fixation of Ahmed segment and 
Cionni CTR.10,11 This is the first study using 6/0 prolene 
suture for single-piece foldable IOL fixation. Stem et al 
found that the most common postoperative complications 
of scleral fixated IOL are vitreous hemorrhage and cystoid 
macular edema.12 There were no cases of vitreous hemor-
rhage, cystoid macular edema or endophthalmitis.

Conclusions
Transconjunctival intrascleral fixation of foldable single- 
piece IOLs is a safe efficient method for correcting 
aphakia. It is a simple technique that avoids haptic manip-
ulation, slippage and breakage.
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