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ABSTRACT

Aims: To describe a new method for scleral fixated 
intraocular lens (IOL) and to report its long-term 
follow-up. This study also shows the comparison of the 
new method with the current popular method that is 
four flanged scleral fixated IOL.

Method: Six patients who underwent the new method 
(two double flanged IOL) and 6 patients underwent 
four flanged scleral fixated IOL. Postoperative data 
was collected and recorded, such as visual acuity, 
intraocular pressure, anterior chamber activity, sign 
of IOL decentration/tilting and subjective complaints 
from the patients. Follow-up was done for 4–8 weeks.

Result: Among the first group (two double flanged IOL) 
the mean visual acuity are 0.28 and 0.34 [uncorrected 
visual acuity (UCVA) and best corrected visual acuity 
(BCVA)]. The second group (four flanged IOL) the mean 
visual acuity are 0.29 and 0.35 (UCVA and BCVA). There 
is no (0%) IOL decentration of both the groups during 
the follow-up period. No significant anterior chamber 
reaction was found in both groups.

Conclusion: The two double flanged IOL can be used 
as alternative method for intrascleral IOL fixation. 
It provides good long-term stabilization, no need for 
specific IOL, or any hard to obtain material.
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INTRODUCTION

Cataract surgery and intraocular lens (IOL) 
implantation is the most performed operation in the 
field of ophthalmology. However, sometimes IOL cannot 
be planted in its physiological position (in the bag). 
Therefore, several secondary IOL fixation techniques 
have been done [1–6].

Scleral fixation and iris fixation were the most widely 
used techniques of the present era. Although popular, the 
technique of iris fixation has some disadvantages, such 
as: distorted pupil, which can make it difficult to evaluate the 
posterior segment due to undilated pupil, more inflammatory 
reactions, less stable visual acuity, and refraction. For these 
reasons, scleral fixation techniques remain the main choice in 
the secondary IOL implantation technique [1–6].

Traditional scleral fixation technique used 10.0 
sutures, tied into the haptics, or the IOL eyelet and then 
passed into the sclera/Hoffman pocket. This method is 
not popular anymore due to long and difficult process 
(surgery) and its long-term instability of the IOL due to 
suture breakdown that leads to decentered IOL [2].

Yamane technique was a fairly popular technique 
in the new era of scleral fixation. It is quite fast of a 
procedure in the right hand/surgeon, no suture problem, 
and has good long-term stability. However, Yamane 
technique also has limitations, which are: the need of a 
special IOL that is not easily available (IOL used should 
be a 3-piece IOL with strong haptic), very steep learning 
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curve due to difficult intraocular manipulation, and less 
stable visual acuity due to pseudo-phacodenesis. Because 
of these reasons, many ophthalmologists proposed a new 
technique to address the drawbacks of previous technique 
[1].

Glued IOL technique was similar to Yamane technique 
but used fibrin glue to secure the haptic at the scleral 
pocket. The main purpose of glued IOL was to prevent 
pseudo-phacodenesis and to improve IOL stability, so 
that it would improve the visual acuity. However, the 
main drawback of the technique had the difficulty to 
obtain the fibrin glue [3].

Flanged technique was one of the new methods in 
scleral fixation. Flanged was achieved by heating (using 
dry handheld cautery) the end of polypropylene material. 
The common way of flanged technique is by using 5.0/6.0 
polypropylene suture and 4 haptic IOL/4 eyelet IOL. The 
polypropylene sutured was passed from sclera into each 
of the haptic and flanged at the suture end to prevent the 
slippage of the suture back into the eye. Because there are 
four flange totals, hence the technique commonly known 
as four flanged technique [1, 5].

Four flange IOL technique no doubt has several 
superiorities compared to other techniques. Excellent 
stability of the IOL due to four-point fixation and 
minimal intraocular manipulation were the main reasons 
that this technique is preferred by many. However, it 
has several drawbacks, such as: the need to find specific 
IOL, relatively larger incision, larger pupil diameter (to 
avoid cross wiring), and relatively difficult and longer to 
perform.

Two double flanged IOL technique was a technique 
that created a pseudo-haptic by passing two polypropylene 
sutures into the IOL and docking the suture into the sclera 
180° away from each other. Both ends of the suture were 
flanged to prevent the slippage (Figures 1 and 2).

Aims
This short report is aimed to describe a new method 

of scleral fixation IOL implantation and to report its long-
term follow-up. Also, to compare the new method with 
the current popular method which is four flanged scleral 
fixated IOL.

METHOD

This study used prospective study. Data was collected 
in 12 months (January 2019–January 2020). Twelve 
aphakic patients were screened and assigned into two 
groups. All patients had similar characteristics, which 
are no posterior segment abnormalities, normal axial 
length, and good corneal clarity. Baseline uncorrected 
visual acuity and intraocular pressure were recorded. All 
patients were examined by using slit lamp for anterior 
segment and indirect ophthalmoscope for posterior 
segment evaluation. Axial length and IOL calculation 
were taken by using A-scan ultrasound biometry. Six 
patients who underwent the new method (two double 
flanged IOL) and 6 patients underwent four flanged 
scleral fixated IOL. All the surgeries were performed by 
one surgeon.

Postoperative data was collected and recorded, such 
as visual acuity, intraocular pressure, anterior chamber 
activity, sign of IOL decentration/tilting, and subjective 
complaints from the patients. Follow-up was done for 4–8 
weeks. All postoperative care and record were performed 

Figure 1: Schematic view of IOL haptics and the position of the 
flange.

Figure 2: Schematic view of our two double flanged technique.
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by other surgeon.

Technique

Two Double Flanged IOL
This technique was the modification of Yamane 

scleral fixation. After sub-tenon anesthesia, conjunctival 
peritomy was done in 3 o’clock and 9 o’clock direction. 
Anterior vitrectomy was performed to ensure there 
was no vitreous trapped in the anterior chamber. A 5.0 
polypropylene suture was docked into the sclera, 2 mm 
from the limbus area, at 3 o’clock and 9 o’clock direction 
using 27.0 G needle. The suture was then externalized 
from main port at 6 o’clock then passed into the IOL 
cartridge. The suture then docked into the IOL using 27.0 
G needle, at the optic-haptic junction then flanged at the 
end to secure it (Figure 3). The IOL then loaded into the 
cartridge as usual then delivered into the eye via 2.75 mm 
main port. The suture that passed from sclera was cut 
and flanged. The main port was secured by nylon suture, 
conjunctiva was closed by 8.0 polyglycolic acid (PGA) 
suture. Air bubble was injected into the anterior chamber 
to prevent vitreous prolapse and to keep anterior chamber 

done completely then moved to other half side. First, 
6.0 polypropylene suture was docked at the sclera at 10 
o’clock direction then externalized from the main port 
(5 mm scleral tunnel). This suture then went into the 
haptics of the IOL (one side only) then internalized again 
and docked at the sclera at 8 o’clock direction. Then the 
other side was done using the same method, the suture 
was docked at 2 o’clock sclera, then externalized from the 
main port. Then the suture went into the haptics of the 
IOL and internalized again and docked at the sclera at 4 
o’clock. The suture was then cut short and flanged. Scleral 
tunnel was then sutured using 10.0 nylon suture and 

Figure 3: (A) Two haptic IOL. (B) Four haptics IOL with hole in 
each haptics [7].

Figure 4: Step-by-step of two double flanged technique.

Figure 5: Step-by-step of four flanged technique.

well formed. Step-by-step surgical technique is given in 
Figure 4.

Four Flanged in Scleral Fixated IOL
This technique is similar to two double flanged IOL 

but instead using one-piece foldable IOL, it requires 
specific IOL which is plate haptic IOL or four haptic IOL 
with four holes. To prevent crosswire, each half side was 
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the rest of the technique is similar with the two double 
flanged IOL technique. Step-by-step surgical technique is 
given in Figure 5.

RESULTS

In an analysis of 12 eyes which were divided into two 
groups, the first group underwent two double flanged IOL 
procedure and the second group underwent four flanged 
IOL.

Intraoperative
Surgery in both groups took various amount of time 

(from 20 to 50 minutes). Large portion of the surgical 
time was spent extraocular especially in first group. 
Preparing the IOL was quite tricky to avoid cross wiring 
and it was very difficult to undo once the IOL was already 
inside the eye. Therefore, the sutures were docked into 

the IOL at the outside (extraocular) then the IOL was 
delivered into the eye when everything was set. The 
duration of the surgery also depends on the pupil size 
and the regularity of the pupil. Small pupil needed extra 
step like iris retractor insertion, while the irregular pupil 
needed pupilloplasty (iris suture) at the end to avoid glare 
and improve visual acuity.

Postoperative
Among the first group (two double flanged IOL), 

the mean visual acuity are 0.28 and 0.34 (UCVA and 
BCVA). The second group (four flanged IOL) the mean 
visual acuity are 0.29 and 0.35 (UCVA and BCVA). There 
is no (0%) IOL decentration of both the groups during 
the follow-up period (4–8 weeks). Corneal edema was 
the main complication in postoperative, however, all 
resolved completely after 14th days (by the third visit). No 
significant anterior chamber reaction was found in both 
groups. Intraocular pressure in both groups was within 

Table 1: Postoperative results of two double flanged IOL (first group) patients

ID UCVA BCVA IOP Decentration AC activity Symptoms

001 0.28 0.3 15 NO Flare (–), cell (–) Foreign body sensation

002 0.28 0.3 15 NO Flare (–), cell (–) None

003 0.28 0.4 16 NO Flare (–), cell (–) None

004 0.3 0.4 18 NO Flare (–), cell (–) None

005 0.3 0.4 15 NO Flare (–), cell (–) None

006 0.25 0.28 14 NO Flare (–), cell (–) Foreign body sensation

Table 2: Postoperative results of four flanged IOL (second group) patients

ID UCVA BCVA IOP Decentration AC activity Symptoms

007 0.3 0.3 16 NO Flare (–), cell (–) Foreign body sensation

008 0.28 0.3 15 NO Flare (–), cell (–) None

009 0.28 0.4 13 NO Flare (–), cell (–) None

010 0.3 0.4 14 NO Flare (–), cell (–) None

011 0.3 0.4 18 NO Flare (–), cell (–) None

012 0.28 0.3 15 NO Flare (–), cell (–) Foreign body sensation

normal limit. Posterior segment was evaluated in each 
visit with indirect ophthalmoscope and the results showed 
that there are no abnormalities in posterior segment in 
both the groups. Complete results are displayed in Tables 
1 and 2.

DISCUSSION

Scleral fixation IOL was the most common choice 
for IOL implantation when the physiological condition 
(in the bag IOL) cannot be done. Scleral fixation had 
evolved from quite complex and long surgery (due to the 
requirement of scleral pocket, looping, and suturing) to 

simpler step. Yamane et al. in his study introduced his 
way of making the IOL haptics flanged with the help of 
low temp monopolar cautery. Canabrava et al. specifically 
mentioned that only monofilament polypropylene suture 
can be flanged properly [1–6].

Monofilament polypropylene suture has been 
commercially available since 1969 and has steadily 
gained popularity among cardiac and vascular surgeons 
for tissue-to-tissue suture lines as well as prosthetic-
to-tissue suture lines. Advantages of polypropylene 
include excellent maintenance of tensile strength with 
no biodegradation, a low coefficient of friction giving 
less tissue trauma in suturing, low tissue reactivity, low 
thrombogenicity, less chance of infection, and some 
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evidence of less intraoperative blood loss. The use of 
polypropylene suture (flanged) in ophthalmology field 
especially in implants is still off label; however, there 
are many reports that show that ophthalmologists 
successfully use polypropylene suture in implants like 
capsule tension ring (Cionni’s ring), capsule tension 
segments, and scleral fixation IOL [5, 8–11].

In this study, we compare the results by using standard 
foldable IOL with 2-point fixation (the two double flanged 
technique) versus 4-point fixation using four haptics IOL 
(four flanged technique). All surgeries in this study were 
secondary IOL implant. All patients were aphakic from 
surgery done at other centers and we do not have data 
about previous surgery.

Postoperative results were satisfactory and similar in 
both the groups, even though it did not reach 1.0 visual 
acuity. Many factors caused the results, the most likely 
is a mild disturbance at the posterior segment. Even 
though the posterior segments were examined routinely 
with limited equipment (using indirect ophthalmoscope), 
there were maybe hidden abnormalities that were missed 
but can be detected by using readvance equipment [e.g., 
optical coherence tomography (OCT)].

Irregular astigmatism could also be the factor of the 
slightly sub-optimal visual acuity. All 12 patients in this 
study were aphakic for quite some time and underwent 
other procedure previously (lens extraction without IOL). 
All of the previous procedures used wide clear corneal 
incision [assume extracapsular cataract extraction 
(ECCE)]. This adds the amount of irregular astigmatism 
of the cornea.

Slight IOL tilting could also be a cause for sub-optimal 
visual acuity. In this study, there were no patients with 
IOL decentration; however, there could be a slight tilt of 
the IOL that can be detected with anterior OCT or anterior 
ultrasound bio microscopy (UBM).

There were no major postoperative complications 
in this study; however, this study has limitations in the 
follow-up term. Follow-up term only lasts from 4 to 8 
weeks because most of the patients came far away from 
the hospital and cannot afford (economic factor) to came 
regularly. Other limitation was the small number of 
sample size.

CONCLUSION

In conclusion, two double flanged IOL technique 
can be used as alternative method for intrascleral IOL 
fixation. It provides good long-term stabilization, no need 
for specific IOL or any hard to obtain materials.
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