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A B S T R A C T   

Purpose: To report a 4-point scleral fixation technique utilizing Gore-tex® CV8 sutures and cut-out plated haptic intraocular lenses (IOLs) lacking a 4-eyelet haptic 
design for aphakic patients. 
Observations: This scleral fixation technique utilizes Gore-tex CV8® sutures paired with a foldable, monofocal, cut-out plated haptic IOLs wherein the sutures are 
passed through the holes of the plate haptics. Initially, sectoral conjunctival peritomies are performed on the temporal and medial conjunctiva. This is followed by the 
creation of 4 sclerotomy sites 5mm from each other and 2mm from the limbus at the exposed medial and temporal sclera. A Gore-Tex® (CV8) suture is threaded 
under the plate haptic. The leading suture is then inserted intraocularly through the corneal incision and externalized through the inferior sclerotomy. The trailing 
end of the suture which is over the haptic plate is passed intraocularly and externalized through the same port. The externalized suture is brought back intraocularly 
through the superior sclerotomy and then re-externalized through the corneal incision. This suture end is then threaded through the superior portion of the plate 
haptic in an over-under fashion. The suture which has passed under the haptic plate, is then brought back intraocularly through the corneal incision and externalized 
through the superior sclerotomy creating a loop. The same steps are then performed on the contralateral side. The IOL is then inserted. Centration of the IOL is then 
achieved by adjusting the tension on the 4 externalized suture ends. The Gore-Tex® sutures are then tied and subsequently buried into the sclerotomy. Conjunctival 
peritomies are then repaired. 
Conclusions and importance: Four-point fixation of cut-out plate haptic IOLs is achievable with predictable outcomes showing good centration, stability, visual and 
refractive outcomes providing surgeons additional options for fixation of available lenses as a secondary or primary implantation or by fixation of subluxed or 
dropped plate IOLs.   

1. Introduction 

Dislocated and subluxated intraocular lenses (IOLs), and aphakia 
without capsular support are challenging cases that may require scleral 
fixation of IOLs.1,2 The nuances of such techniques include IOL centra-
tion and stability while ensuring good visual and refractive outcomes. 

In recent years, there have been novel surgical techniques developed 
for the management of such cases. Two of the more popular examples 
are techniques by Yamane et al.3 and by Canabrava et al.4 The former is 
a 2-point flanged sutureless intrascleral IOL fixation with a 
double-needle technique. This technique requires a three-piece IOL with 
prolene haptics, gauge 27 needles, and cautery for flange creation. The 
latter is a four-flanged intrascleral IOL fixation technique that uses a 
4-eyelet haptic IOL, prolene suture, and cautery. 

These techniques require usage of specific IOLs, which may be 
limited or unavailable due to worldwide demand and patients’ financial 
constraints. Particularly in our local setting, 4-eyelet haptic IOLs are not 
always readily and consistently available for use. Another issue looming 

behind using prolene sutures is the long-term risk of suture breakage. 
Suture breaks requiring additional surgery when using prolene 10- 
0 have been reported to range anywhere from 0.5 % to as high as 28 
%.5–7 This caused some surgeons to shift the usage of prolene sutures to 
Gore-Tex® (polytetrafluoroethylene) sutures for scleral fixation due to 
its “potential as a long-term suture for fixation” (Kokame et al., 2018).6,8 

Currently, there are no good long -term studies on the stability of 
ocular use of Gore-Tex® sutures or thicker prolene sutures (5–0, 6–0 
prolene). 

These challenges paved the development of a four-point intrascleral 
IOL fixation technique using plate haptic foldable IOLs with a cutout 
loop design (Oculentis, Germany; CT Asphina 404, Germany; etc) using 
Gore-Tex® suture for maximal IOL stability and postoperative visual 
outcome. Like the scleral fixation technique using the Akreos® IOL with 
Gore-Tex®,8 this technique also utilizes a 4-point scleral fixation tech-
nique, albeit using the Gore-Tex® suture in a another manner. Since the 
Akreos® IOL has 4 eyelets (2 on each side which are separated from one 
another), the Gore-Tex® suture passes thru the 2 eyelets on each side of 
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Fig. 1. A Gore-Tex® (CV8) suture was threaded under the inferior portion of the plate haptic using microforceps, followed by externalization of the leading end 
through the inferior sclerotomy (Fig.1A). The trailing suture was then positioned over the inferior haptic plate (Fig. 1B), inserted through the corneal incision 
(Fig. 1C) and externalized through the inferior sclerotomy (Fig.1D). Same steps were performed for the contralateral side (Fig. 1E). The externalized long trailing end 
was brought back into the eye through the superior sclerotomy (Fig. 1F) before being re-externalized through the corneal incision. (Fig.1G). This suture end was then 
threaded under the superior portion of the plate haptic (Fig.1H). The suture was brought back into the eye through the corneal incision (Fig. 1I) and externalized 
through the superior sclerotomy (Fig.1J). Same steps were then performed on the contralateral side (Fig. 1K). The lens was folded in half and implanted through the 
corneal incision. (Fig. 1L). The corneal incision was sutured with Nylon 10–0. The tension on the 4 externalized ends was adjusted to achieve centration. (Fig. 1M). 
The Gore-Tex sutures were then knotted close to the sclerotomies using a 2-1-1 throw (Fig. 1N to O) and subsequently buried into the sclerotomy (Fig. 1P). The 
intraocular lens showed good centration (Fig.1Q). 
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the IOL,8 providing stability from tilting and rotation once fixated to the 
sclera. But unlike the configuration of the 4-eyelet haptic IOL, the 
cut-out plated haptic IOL does not possess the same configuration, as it 
has only 1 large eyelet haptic on each side, hence cannot be fixated to 
the sclera using Gore-tex in the same manner. Thus another method of 
fixation using Gore-tex is described which opens the way for a different 
configuration IOL to be sclerally fixated. 

We report two cases using this intrascleral fixation technique, 
wherein these specific cut-out plated haptic IOLs are used with Gore- 
tex® via a 4-point scleral fixation. 

2. Surgical technique 

The technique may be done stand-alone or in combination with pars 
plana vitrectomy. The steps highlight the fixation technique used and may 
not detail the entire procedure done on the patient. It is assumed that 
adequate vitrectomy has been performed before the fixation of the IOL. 

Sectoral conjunctival peritomies are performed on the medial and 
temporal conjunctiva. Placement of corneo-limbal markings at the 3 and 
9 o’clock positions. Scleral markings are made 2mm from the limbus on 
the medial and temporal sclera. Markings are then made superiorly and 
inferiorly 2.5mm away from the initial scleral marking on both sides. 
Posterior or anterior infusion is placed. Sclerotomies on the superior and 
inferior markings are created using 23-gauge MVR blade or 23 gauge 
trochar blades. (In this case, pars plana vitrectomy was done using the 
same trochar ports). A 2.75mm main port is created at the superior 
corneo-limbal area and enlarged to 3.0–3.5mm. A foldable, monofocal 
closed loop plated haptic IOL is then prepared. A Gore-Tex® (CV8) su-
ture is threaded over and then under the inferior portion of the plate 
haptic (Fig. 1A). The leading suture is then inserted intraocularly 
through the corneal incision and externalized through the inferior 
sclerotomy with the help of microforceps (Figs. 1A and 2A). The trailing 
end of the suture which is over the haptic plate (Fig. 1B) is then passed 
intraocularly (Fig. 1C) and externalized through the same port (Figs. 1D 
and 2B). The same steps are performed for the contralateral side 
(Figs. 1E and 2C). Removal of trochar ports done (can be omitted if not 
performed in the earlier steps). The long trailing end of the externalized 
suture is brought back intraocularly through the superior sclerotomy 
(Figs. 1F and 2D) and then re-externalized through the corneal incision 

with the aid of microforceps (Figs. 1G and 2E). This suture end is then 
threaded under the superior portion of the plate haptic (Fig. 1H). The 
end of the said suture, which has passed under the haptic plate, is then 
brought back intraocularly through the corneal incision (Figs. 1I and 2F) 
and externalized through the superior sclerotomy creating a loop 
(Figs. 1J and 2G). The same steps are then performed on the contralat-
eral side (Fig. 1K). The IOL is then folded in half and inserted through 
the corneal incision (Fig. 1L). The corneal incision is sutured with Nylon 
10–0. Centration of the IOL is then achieved by adjusting the tension on 
the 4 externalized suture ends (Fig. 1M). The Gore-Tex sutures are then 
tied into a knot close to the sclerotomies using a 2-1-1 throw (Fig. 1N to 
O, 2H) and subsequently buried into the sclerotomy (Fig. 1P). Scle-
rotomy sites may be sutured if necessary, with Vicryl 7-O. Conjunctival 
peritomies are then repaired also using Vicryl 7-O. 

3. Case presentation 

3.1. Case 1 

A 72-year-old man was referred to our service for a secondary IOL 
due to aphakia stemming from a complicated cataract surgery. During 
said surgery, there was noted zonulysis. Upon examination, the visual 
acuity was 20/400. The anterior capsule was not appreciated. There was 
the presence of vitreous strands in the anterior chamber. We decided to 
perform pars plana vitrectomy for complete vitreous clean up and to 
properly assess the retinal periphery, followed by placement of a scleral 
fixated IOL. A Lentis Monofocal IOL L313 was used with a Gore-tex® 
CV8 suture securing it to the sclera using the previously stated tech-
nique. Immediately post-op, patient was placed on topical Levofloxacin 
and Prednisolone acetate eyedrops. Day 1 post-op patient had an un-
corrected visual acuity of 20/25. IOL showed good centration and sta-
bility. Anterior chamber inflammation showed +3 cells and flare and 
Intraocular pressure (IOP) was 14 mmHg. 5 weeks post op, patient was 
already weaned of the topical medications. The patient had 20/20 un-
corrected vision, had an IOP of 11 mmHg, no anterior chamber 
inflammation, showed good healing, and did not show any areas of 
scleral nor conjunctival defects (Fig. 3C and D) and good IOL placement 
and centration (Fig. 3A and B) which is also exhibited in the anterior 
segment optical coherence tomography (Fig. 3E). Target refraction was 

Fig. 1. (continued). 
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− 0.25 sph by biometry using Barret universal formula aiming for a 
slightly myopic outcome to provide the patient with some near vision as 
per the patient’s request. Near vision was J2. Post-op spherical equiv-
alence is − 0.625 sph with an absolute refractive prediction error of 
0.375. At 8 weeks post op, patient still had a visual acuity of 20/20 
uncorrected vision, had an IOP of 11mmhg, no scleral nor conjunctival 
defects and no anterior chamber inflammation. 

3.2. Case 2 

An 18-year-old male diagnosed with Marfan syndrome, who had a 
history of poor vision since childhood, was referred for surgery. On ex-
amination, visual acuity was 20/400 in the right eye and 20/400 which 
did not improve with corrected vision in the left eye. The patient had lens 
subluxation on both eyes. The right eye underwent phacoemulsification 
with a modified capsule tension ring. The left eye intraoperatively had 
very poor capsular support, hence anterior vitrectomy was performed after 
the removal of the lens via phacoemulsification. This was followed by 
placement of Zeiss CT Asphina 404 Monofocal IOL with a Gore-tex® CV8 

suture securing it to the sclera using the previously stated technique. 
Immediately post-op, patient was placed on topical Levofloxacin and 
Prednisolone acetate eyedrops. Day 1 post-op patient had an uncorrected 
visual acuity of 20/40. IOL showed good centration and stability. Anterior 
chamber inflammation showed +3 cells and flare and Intraocular pressure 
(IOP) was 11 mmHg. 5 weeks post-op, patient was already weaned of the 
topical medications. Patient achieved a plano refraction with a target 
refraction of − 0.09 sph. The patient had 20/40 uncorrected vision indi-
cating presence of amblyopia due to the previously prolonged poor vision. 
Patient had an IOP of 14 mmHg and no anterior chamber inflammation. 
IOL showed good centration and stability (Fig. 4A) as well as good scleral 
and conjunctival healing (Fig. 4B and C). At 8 weeks post op, patient’s 
visual acuity improved from 20/40 to 20/32 with best corrected vision, 
had an IOP of 14 mmHg, no scleral nor conjunctival defects and no 
anterior chamber inflammation. 

4. Discussion 

Introduced in this case report is an alternative four-point loop 

Fig. 2. Schematic Diagram: The leading end of the suture is threaded under the inferior portion of the plate haptic and exter-
nalized through the inferior sclerotomy (Fig.2A). The trailing end is passed over the haptic plate and is also externalized through 
the same port (Fig.2B). Similar steps are performed for the contralateral side (Fig. 2C). The externalized long trailing end is 
placed back into the eye through the superior sclerotomy (Fig. 2D) It is then externalized through the corneal incision (Fig. 2E) 
Then it is passed under the haptics, into the corneal incision (Fig. 2F) and externalized through the superior sclerotomies 
(Fig. 2G). The lens is then folded and inserted into the eye through the corneal incision. After IOL centration, the leading and 
trailing ends of the suture are then knotted and cut close to the superior sclerotomies and buried (Fig. 2H) Fig. 2I shows the 
orientation of the sutures in relation to the lens. 
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technique for scleral fixation using Gore-Tex® sutures and IOLs lacking 
the 4-eyelet haptic design, specifically, foldable hydrophobic aspheric 
aberration neutral IOLs with cutout plate haptic designs. At 8 weeks 
post-op, the fixation method in these cases has been shown to give good 
surgical outcomes with regard to vision, healing, post-op refraction, 
centration, and stability. All patients achieved good refractive and visual 
outcomes despite one of the cases having amblyopia. 

Due to the controversial longevity of prolene sutures intra-
ocularly,5–7 Gore-Tex® sutures were used due to their stated potential as 
a good suture for long-term fixation and ease of use in this procedure.6 In 
these cases, hydrophobic IOLs were preferred over hydrophilic lenses 
that have a tendency for postoperative opacification9 which may require 
additional surgery for replacement. Aspheric aberration neutral IOLs are 
the preferred choice for fixation in this case due to their lower incidence 
of spherical aberrations induced postoperatively10 and their tolerance to 
some degree of tilt and decentration.11,12 

Although this technique allows for a variety of IOLs to be fixated, it 
does pose some limitations with regard to the availability and price of 
certain materials such as the Gore-Tex® suture, and microfoceps. The 
procedure also entails limited sectoral peritomies to be done which is 
not necessary when using flange techniques such as the technique dis-
cussed by Canabrava et al.4 In addition, despite having attained positive 
surgical outcomes 8 weeks after surgery, there are still possible long 
term-complications which include late erosion, wound dehiscence, IOL 
decentration or dislocation, and risk for endophthalmitis to watch out 
for. It is essential to note that the long-term outcomes of this technique is 
yet to be established therefore further evaluation is still required to 
adequately demonstrate long-term stability, safety, and efficacy. 

Lastly, this technique is recommended for patients who do not have 
any anomalies relating to the sclera and conjunctiva which might affect 

proper healing and increase risk for surgical site exposure, dehiscence or 
infection. 

5. Conclusion 

Four-point fixation of cutout plate haptic IOLs is achievable with 
predictable outcomes showing good centration, stability, visual and 
refractive outcomes providing surgeons additional options for fixation of 
available lenses as a secondary or primary implantation or by fixation of 
subluxed or dropped plate IOLs. This technique allows surgeons addi-
tional latitude to provide stable 4-point scleral fixation that is not 
restricted to a 4-eyelet haptic IOL design. This technique is particularly 
beneficial in low-resource areas where a wide array of IOL-haptic con-
figurations are not readily available at the surgeons disposal. 
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Pubmed and Google Search using the keywords: 4 point fixation, scleral 
fixation, Gore-tex, plated haptic, we did not find any prior reports 

Fig. 3. Case 1: 5 weeks postoperative anterior segment photographs with Lentis Monofocal IOL L313 (A) (B) with nasal and temporal photographs where the Gore- 
tex® CV8 sutures are located (C) (D), Anterior segment optical coherence tomography shows good centration and absence of lens tilt (E). 
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