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T here are multiple options for 
secondary IOL implantation in 
aphakic eyes, including the use of 
anterior chamber IOLs, iris-fixated 
IOLs, or scleral-fixated IOLs.1 In 

young patients or patients with insuffi-
cient iris support, narrow anterior cham-
bers, corneal endothelial disease, or other 
anterior segment pathology, scleral fixa-
tion of a posterior chamber IOL should 
be considered. 

This article describes considerations 
pertinent to suture type, lens selection, 
and surgical technique when implanting 
a scleral-fixated IOL. We also describe 
the technique used at our institution 
for scleral fixation with one particular 
combination of IOL and suture material.

 SUTURE TYPES 
Multiple authors have demonstrated 

excellent IOL positioning and stabil-
ity with sutured scleral-fixated lenses 
using a variety of suture types, includ-
ing 10-0 polypropylene, 9-0 polypro-
pylene, and polytetrafluoroethyl-
ene (PTFE; Gore-Tex, W.L. Gore & 
Associates) suture materials.2-5 

PTFE is a nonabsorbable mono-
filament suture with high tensile 
strength. It is an attractive option for 
scleral fixation of IOLs due to its dura-
bility and low rate of suture-related 
complications. In 2018, Khan et al, at 
our institution, reported favorable 
outcomes of combined pars plana 

vitrectomy and ab externo scleral 
fixation of posterior chamber IOLs 
with PTFE suture after a minimum 
of 1-year follow-up with no docu-
mented instances of suture breakage 
or lens dislocation.3

 LENS TYPES 
Many models of foldable acrylic 

IOLs have been used for scleral suture 
fixation. The Akreos AO60 (Bausch 
+ Lomb) is a one-piece, foldable 
hydrophilic acrylic IOL with four eye-
lets through which sutures can be 
passed. This lens is commonly used 
as a secondary IOL, but there have 
been well-documented reports of 
optic opacification with calcium salt 
deposition after air or gas fill due to 

its hydrophilic properties.6-9 Given the 
frequent comorbid factors that place 
aphakic patients at high risk of requir-
ing retinal surgery (eg, previous trau-
ma, retinal damage from dislocated 
IOL, vitreous traction), the Akreos lens 
may be seen as inappropriate for use 
in some patients. 

The enVista MX60 IOL (Bausch + 
Lomb) is a one-piece hydrophobic 
acrylic IOL with two eyelets. In con-
trast to the Akreos lens, no cases of 
opacification have been reported with 
this lens. It may, therefore, represent a 
more versatile option in a vitreoretinal 
surgical context in which intraocular 
air or gas tamponade is likely to be 
used. Despite the two-eyelet design of 
the MX60 IOL, with proper technique 
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and suture placement it has been 
shown to result in surgically induced 
astigmatism similar to that of other 
IOL models.10

The CZ70BD (Alcon) is a one-piece 
PMMA lens with two eyelets that are 
suitable for suture fixation. However, 
this lens requires a larger scleral tunnel 
incision, as the optic is not foldable.

At our institution, we have had the 
most experience with the Akreos and 
the enVista.

 OUR TECHNIQUE 
Surgical placement of a PTFE scleral-

fixated IOL can be challenging due 
to the need for precise sclerotomy 
placement and suture management 
to avoid rotation of the lens during 
intraocular insertion. The steps used 
for this surgery at our institution are 
described below.

A toric lens marker is used to mark 
the cornea at two points 180° apart. 
Marking the 3 and 9 clock positions is 
the most common, but some surgeons 
choose 10 and 4 clock positioning to 
avoid the nasal bridge. 

Sectoral peritomies 3 clock hours 
in size are performed centered on 
the corneal marks, and hemostasis is 
maintained through the use of wet-
field cautery. Calipers are used to 
mark 3 mm posterior to the limbus 
and 2.5 mm above and below the 
posterior mark, such that the mark-
ings are 3 to 5 mm apart on each side 
(Figure 1). The surgeon may adapt the 
precise posterior and intersclerotomy 
measurements based on his or her 
own surgical results. 

Depending on surgeon preference, 
a 23-, 25-, or 27-gauge needle is used 
to make sclerotomies at the inferior 
marks, and sclerotomy ports of the 
corresponding gauge are inserted at 
the superior scleral marks (Figure 2). 
An inferotemporal transconjunctival 
infusion cannula is inserted, and a 
standard three-port pars plana vitrec-
tomy is performed. 

The infusion is clamped, and the 
anterior chamber is maintained with 

Figure 1. Calipers are used to mark 3 mm posterior to the limbus and 2.5 mm above and below the posterior mark.

Figure 2. A 23-, 25-, or 27-gauge needle is used to make sclerotomies, and sclerotomy ports of the corresponding 
gauge are inserted at the superior scleral marks.

Figure 3. One half of an 8-0 PTFE suture with the needle removed is threaded through each eyelet of an MX60 IOL, 
with both ends of the suture going over the haptic.
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use of an OVD. A 2.75-mm keratome is 
used to create a clear corneal incision 
at the superior limbus. Some surgeons 
prefer instead to create a corneoscleral 
tunnel using an angled crescent knife 
before entering the anterior chamber 
with the keratome. 

One half of an 8-0 PTFE suture 
with the needle removed is threaded 
through each eyelet of an MX60 IOL, 
with both ends of the suture going 
over the haptic (Figure 3). Each end 
of the PTFE suture from the lead-
ing haptic is then passed into the 
anterior chamber and retrieved from 
the corresponding sclerotomy using 
27-gauge intraocular forceps (Figure 4). 
The optic of the IOL is folded in half, 
and the haptics are tucked into the 
folded IOL using curved Kelman-
McPherson forceps. The IOL is then 
introduced into the anterior chamber 
(Figure 5). 

The PTFE suture is tied temporarily 
with a three-loop throw or a slipknot. 
The other ends of the suture are sub-
sequently passed through the opposite 
sclerotomies in a similar manner. After 
appropriate tension has been placed 
and lens centration confirmed, 

Figure 4. Each end of the suture from the leading haptic of the IOL is passed into the anterior chamber and retrieved 
from the corresponding sclerotomy using 27-gauge forceps. 

Figure 5. The IOL optic is folded in half, the haptics are tucked into the folded IOL using curved Kelman-McPherson 
forceps, and the IOL is introduced into the anterior chamber.

Figure 6. With appropriate tension placed and lens centration confirmed, the sutures are tied.
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the sutures are tied using a 3-1-1 or slipknot technique 
(Figure 6). The knots are trimmed and rotated into the scle-
rotomy using forceps. 

The sclerotomy sites are closely inspected for leakage, and 
they may be closed with an 8-0 polyglactin suture if neces-
sary, taking extraordinary care to avoid cutting the PTFE 
suture during the needle pass. After removal of any residual 
OVD, the clear corneal incision is closed with an interrupted 
10-0 nylon suture and the conjunctival peritomies are closed.

 CONCLUSION 
There are multiple options for placing a secondary IOL in 

aphakia. In the appropriate clinical context, a scleral-fixated 
posterior chamber IOL with PTFE suture can offer a stable 
option with good refractive outcomes.  n

1. Wagoner MD, Cox TA, Ariyasu RG, Jacobs DS, Karp CL; American Academy of Ophthalmology. Intraocular lens 
implantation in the absence of capsular support: a report by the American Academy of Ophthalmology. Ophthalmology. 
2003;110(4):840-859.
2. Khan MA, Gerstenblith AT, Dollin ML, Gupta OP, Spirn MJ. Scleral fixation of posterior chamber intraocular lenses using 
Gore-Tex suture with concurrent 23-gauge pars plana vitrectomy. Retina. 2014;34(7):1477-1480. 
3. Khan MA, Samara WA, Gerstenblith AT, et al. Combined pars plana vitrectomy and scleral fixation of an intraocular lens 
using Gore-Tex suture: one-year outcomes. Retina. 2018;38(7):1377-1384. 
4. Goel N. Clinical outcomes of combined pars plana vitrectomy and trans-scleral 4-point suture fixation of a foldable 
intraocular lens. Eye (Lond). 2018;32(6):1055-1061. 
5. Kim KH, Kim WS. Comparison of clinical outcomes of iris fixation and scleral fixation as treatment for intraocular lens 
dislocation. Am J Ophthalmol. 2015;160(3):463-469.e1. 
6. Cao D, Zhang H, Yang C, Zhang L. Akreos Adapt AO intraocular lens opacification after vitrectomy in a diabetic patient: a 
case report and review of the literature. BMC Ophthalmol. 2016;16:82. 
7. Kalevar A, Dollin M, Gupta RR. Opacification of scleral-sutured Akreos AO60 intraocular lens after vitrectomy with gas 
tamponade: case series [published online ahead of print September 27, 2017]. Retin Cases Brief Rep. 
8. Park DH, Shin JP, Kim HK, Kim JH, Kim SY. Hydrophilic acrylic intraocular lens (Akreos AO MI60) optic opacification in 
patients with diabetic retinopathy. Br J Ophthalmol. 2010;94(12):1688-1689. 
9. Park DI, Ha SW, Park SB, Lew H. Hydrophilic acrylic intraocular lens optic opacification in a diabetic patient. Jpn J 
Ophthalmol. 2011;55(6):595-599. 
10. Su D, Stephens JD, Obeid A, et al. Refractive outcomes after pars plana vitrectomy and scleral fixated intraocular lens 
with Gore-Tex suture. Ophthalmol Retina. 2019;3(7):548-552.

SECTION EDITOR THOMAS L. JENKINS, MD 
n �Second-Year Vitreoretinal Fellow, Wills Eye Hospital, Philadelphia
n �tjenkins@midatlanticretina.com 
n �Financial disclosure: None

SECTION EDITOR RAVI R. PANDIT, MD, MPH 
n �Second-Year Vitreoretinal Fellow, Wills Eye Hospital, Philadelphia
n �rpandit@midatlanticretina.com
n �Financial disclosure: None

SECTION EDITOR DAVID XU, MD 
n �Second-Year Vitreoretinal Fellow, Wills Eye Hospital, Philadelphia
n �dxu@midatlanticretina.com
n �Financial disclosure: Cofounder (EyeGuru.org)

(Continued from page 32)


