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Purpose: To present a modified technique of 4-point scleral fixation using polymethyl methacrylate (PMMA) 2 eyelets intraocular 
lens (IOL) with 8-0 polypropylene sutures.
Methods: A 270-degree conjunctival peritomy is done, and 4 sclerotomies (2 nasal and 2 temporal) are created. Lamellar scleral or 
clear corneal incision is made at superior site (6 mm wide for sclera or 5.5–6 mm for corneal). A short segment of 8-0 
polypropylene is inserted into each eyelet, each thread of the suture is externalized through the sclerotomy site, and the lens is 
inserted. The suture is tightened evenly, and the knot is rotated and internalized. Scleral incision and conjunctival peritomy are 
sutured with 8-0 vicryl.
Results: We have performed this technique in 6 patients with excellent visual outcomes and no reported complications over 1 year of 
follow-up. This technique has practical advantages including rigid and stable PMMA IOL, high tensile, and slim 8-0 polypropylene 
suture which is easily internalized and less irritated, and affordable and widely available overall consumables.
Conclusion: We present a modified 4-point scleral fixation technique for posterior chamber IOL placement using PMMA IOL with 
2 eyelets and 8-0 polypropylene as compared to previous studies that used foldable IOL with 4 eyelets and 10-0 polypropylene or 
Gore-Tex sutures. This procedure has moderate technical complexity, comparable to previously reported techniques with good 
overall clinical outcomes and several practical advantages, particularly related to the affordability and availability of the 
consumables.

Plain Language Summary: This paper presents a modification of currently existing 4-point sutured scleral fixation technique for 
posterior chamber intraocular lens implantation using PMMA IOL with 2 eyelets using 8-0 polypropylene. This technique has some 
practical advantages compared to previously reported techniques with potential applicability in low-resource setting. 
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Introduction
Scleral-fixated posterior chamber IOL (SF-IOL), both sutured and sutureless, is often preferred in cases without capsular 
support and unfavourable anterior chamber milieu (eg less corneal endothelial cell count [<1000–2000 cells/mm2], shallow 
dimension, anatomical iris dystrophy) when aiming to achieve better anterior chamber profile.1,2 Whilst sutured SF-IOL has 
been associated with suture erosion, knot exposure, and suture breakage after some time,1,2 sutureless SF-IOL using three- 

Clinical Ophthalmology 2023:17 3657–3662                                                                  3657
© 2023 Angsana et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology                                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 17 June 2023
Accepted: 13 November 2023
Published: 29 November 2023

C
lin

ic
al

 O
ph

th
al

m
ol

og
y 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-6911-9382
http://orcid.org/0000-0002-0366-8335
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


piece IOL was more recently developed and originated to avoid such complications.3 However, sutureless SF-IOL was 
related to some intra-operative failure such as broken or tilted haptic of the IOL.3 Importantly, some studies have already 
reported some complications such as IOL haptic exposure in the subconjunctiva, tilted IOL and IOL dislocation, and pupil 
capture over a relatively short follow-up period.3–5 To avoid such complications, a novel sutureless scleral fixation 
technique using the Carlevale IOL was introduced.6 Carlevale IOL is a single-piece foldable acrylic IOL with flexible 
sclero-corneal plugs at the ends of the two haptics. The technique of sutureless scleral fixation IOL with Carlevale IOL was 
able to preserve conjunctiva and reduce suture-related complications and surgery time. Nevertheless, there were still some 
problems including malpositioning and subluxed IOL, hypotony, corneal edema, cystoid macular edema, vitreous hemor
rhage, and retinal tears.6 Therefore, sutured SF-IOL remains an effective alternative procedure for secondary IOL 
implantation.

Techniques for sutured SF-IOL have evolved significantly over the last 2 decades owing to the advancement of 
surgical instruments and consumables. Four-point sutured SF-IOL was first introduced by Bergren, using one-piece 
polymethyl methacrylate (PMMA) with one eyelet in each haptic and tied with 10-0 polypropylene sutures.7 Several 
more recent modifications of this technique, using foldable IOL with 4 eyelets and polytetrafluoroethylene (Gore- 
Tex) suture, were reported to simplify the complexity and avoid the limitations of 10-0 polypropylene.1,2,8 This 
technique has gained increased popularity; however, there were few practical limitations noted. First, the availability 
of foldable IOL with 4 eyelets is very limited and relatively expensive because there are very finite companies in the 
world that produce this type of IOL. Second, despite its resistance to degradation, Gore-Tex suture is bulky, floppy, 
and also expensive.9 Importantly, the off-label use of Gore-Tex for intraocular surgery has raised some legal 
concerns in the US.9,10 Therefore, the combination of 4 eyelets foldable IOL and Gore-Tex has apparent practical 
limitations, particularly in some settings where the resource constraint is an issue. In this paper, we described 
a modification of the 4-point sutured SF-IOL technique using 2 eyelets polymethyl methacrylate (PMMA) IOL and 
8-0 polypropylene sutures.

Surgical Technique
The patient is under sub-tenon or retrobulbar block. Temporal, superior, and nasal conjunctival peritomy (270 
degrees) is done. An infusion cannula is inserted at infero-temporal, then 4 scleral markings are made, 2 at temporal 
and 2 at nasal side adjacent to 3 and 9 o’clock position, 2 mm from limbus and 4 mm apart between each marking 
(2 mm superior and 2 mm inferior to 3 and 9 o’clock points). Sclerotomies are made using trocar, without 
angulation. Following sclerotomies, a 6 mm scleral tunnel is created at superior sclera using a crescent blade. 
The external scleral incision is 2–3 mm away from limbus, continued by lamellar sclerocorneal tunnel and internal 
corneal incision connecting the tunnel and anterior chamber. The shape of the scleral incision can be U-shape, 
straight, or inverse U-shape. The IOL insertion can also be done via corneal incision with 5.5–6 mm wide, 
depending on surgeon’s preference.

Complete vitrectomy and vitreous shaving are performed as per routine and IOL and the suture are prepared. 
Polypropylene 8-0 needles are removed, and the suture is cut into 4 segments to reduce the length. Only 2 segments 
are used. Each segment is inserted into each lens eyelet, IOL is positioned in a correct intraocular position at the entrance 
of the tunnel, and each thread is pulled and externalized from each sclerotomy using micro-forceps. IOL is then inserted, 
and the suture is tightened evenly until the IOL is central. The sutures are tied, and the knots are rotated and internalized 
through the sclerotomy sites. The scleral tunnel and conjunctiva are sutured with 8-0 vicryl. The complete surgery 
procedures are illustrated in Figures 1, 2, and Supplementary Video.

Discussion
In this paper, we have described a modification of currently existing 4-point scleral fixation technique for posterior 
chamber IOL placement. We have performed this procedure in 6 eyes that have been followed-up for over a year 
with excellent visual outcomes (from 1 month post-operative best-corrected visual acuity better than 6/12) and no 
reported complications. There was one eye with post-operative hyphema on day 1 but resolved spontaneously within 
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1 week. There was also one patient with elapsing iris capture which spontaneously occurred upon dilation but did 
not present in normal undilated pupils.

The first scleral fixated sutured IOL was described by Malbran et al11 using polypropylene 10-0 sutures and 
subsequently improvised by Lewis et al in 1991.12,13 This technique was further modified to 4-point fixation, 
allowing more stable and minimally tilted IOL.7 Due to the easy-to-degrade nature of 10-0 polypropylene suture, 
Gore-Tex sutures were used and showed suture durability up to 3 years follow-up.8 However, this suture was 
expensive and its availability in low-resource settings is very limited. Moreover, many hospitals in the United 
States have prohibited its off-label use for ophthalmic purposes including scleral fixation IOL.9,10 For this latter 
reason, John and associates first proposed in 2018 the use of 8-0 polypropylene to substitute Gore-Tex in 
combination with foldable IOL for 4-point sutured SF-IOL.9 Yet, the availability of 4 eyelets foldable IOL 
remains an issue in our setting.

The present technique used single piece PMMA IOL with 1 eyelet at each haptic and 8-0 polypropylene suture. There 
are several practical advantages of this procedure. First, this IOL is a hydrophobic and non-foldable rigid lens that 
decreases the opacification possibility when in contact with intraocular gas or air. The IOL also has a 13.5 mm overall 
diameter which is wider than the normal horizontal corneal diameter (WTW) and thus may provide more stability of the 
IOL in the posterior chamber. In addition, this type of IOL is usually very cheap, a lot cheaper than single-piece foldable 
IOL with 4 eyelets. Second, from a theoretical point of view, 8-0 polypropylene suture has high tensile strength and better 
resistance compared to its 10-0 version and is also slimmer and less bulky than Gore-Tex, thus it is easier to rotate and 
the knot can be conveniently internalized through the sclerotomy site.9 The use of 8-0 polypropylene may thus overcome 
the limitations of both other sutures. Importantly, this suture is widely available and more affordable than Gore-Tex. 
Third, the use of scleral tunnel to insert the lens is more watertight than a corneal incision and may induce minimal 
astigmatism.14 Nevertheless, creating a scleral tunnel can be challenging because it has to be adequately thick. Surgeons 
with minimal experience sometimes encounter buttonhole flap due to too-thin incision or premature entry to the anterior 
chamber due to too-thick incision.

Figure 1 Illustration of step-by-step surgical procedures. (a) Conjunctival peritomy. (b) An infusion cannula is inserted at infero-temporal and 4 scleral markings are made. 
(c) 6 mm scleral tunnel incision at superior sclera. (d) Internal corneal incision connecting the tunnel and anterior chamber. (e) Polypropylene 8–0 sutures are inserted into 
each lens eyelet. (f) IOL is positioned in a correct intraocular position at the entrance of the tunnel and each thread is pulled and externalized from each sclerotomy using 
a micro-forceps. (g) IOL is inserted and the suture is tightened evenly until the IOL is central. (h) The sutures are tied, and the knots are rotated and internalized through 
the sclerotomy sites. (i) Suture the scleral tunnel. (j) Suture the conjunctiva.
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Figure 2 Complete surgical procedures. (a) Lidocaine subconjunctival injection. (b) Sub-tenon block. (c) 270-degree conjunctival peritomy. (d) An infusion cannula is 
inserted at infero-temporal. (e) 2 scleral markings at the temporal side adjacent to the 3 o’clock position. (f) 2 scleral markings at the nasal side adjacent to 9 o’clock 
position, 2 mm from the limbus and 4 mm apart between each marking (2 mm superior and 2 mm inferior to 3 and 9 o’clock points). (g) 6 mm scleral tunnel incision created 
at superior sclera using slit knife. (h) The lamellar sclerocorneal tunnel was made using crescent knife. (i) Internal corneal incision connecting the tunnel and anterior 
chamber. (j) IOL was evacuated. (k) Complete vitrectomy and vitreous shaving are performed. (l) Ophthalmic viscoelastic device (OVD) was injected. (m) Polypropylene 8-0 
sutures inserted into each lens eyelet, IOL is positioned in a correct intraocular position at the entrance of the tunnel. (n) Nasal side thread is pulled and externalized from 
each sclerotomy using micro-forceps. (o) Temporal side thread is also pulled and externalized and IOL is then inserted. (p) Stabilize the IOL. (q) The suture is tightened 
evenly until the IOL is central. (r) The knots are rotated and internalized through the sclerotomy sites. (s) The scleral tunnel is sutured with 8-0 vicryl. (t) Conjunctiva is 
sutured using 8-0 426443 vicryl. (u) Antibiotic subconjunctival injection. (v) Surgery procedures are done.
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Conclusion
In conclusion, we presented a modification of the currently existing 4-point scleral fixation technique for posterior 
chamber IOL placement using PMMA IOL with 2 eyelets using 8-0 polypropylene as compared to previous studies that 
used foldable IOL with 4 eyelets and 10-0 polypropylene or Gore-Tex sutures. This procedure has moderate technical 
complexity, comparable to previously reported techniques with good overall clinical outcomes and several practical 
advantages, particularly related to the affordability and availability of the consumables.
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