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Surgical Technique

Scleral fixation of hydrophobic acrylic intraocular lenses using a suture burial 
technique
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The procedure involved an ab‑externo scleral fixation technique using a double‑armed 10‑0 polypropylene 
suture with straight needles that require no scleral flaps. The IOLs are sutured to the sclera, the free suture 
ends are tied to the suture loops, and they are buried together under the sclera. Forty eyes of 37 patients 
were included. Postoperative complications are IOL capture in five eyes  (12.5%), a significant IOL tilt in 
one eye (2.5%), recurrent UGH (uveitis‑glaucoma‑hyphema) syndrome in two eyes (5%), glaucoma in three 
eyes (7.5%), suture exposure in two eyes (5%) and IOL drop due to haptic breakage in one eye (2.5%). The 
technique can be effectively used for the refixation of dislocated hydrophobic acrylic IOLs by temporary 
haptic externalization through a corneal incision and for the treatment of aphakia with or without 
penetrating keratoplasty. Surgeons should be aware of the possibility of UGH syndrome due to IOL capture, 
especially in young eyes.
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Conventional posterior chamber (PC) intraocular lenses (IOLs) 
for scleral fixation have rigid polymethylmethacrylate (PMMA) 
optics with diameters of 6 to 7 mm; therefore, they require a 
large corneoscleral incision. This large incision may result in 
slow visual recovery, intraoperative hypotony, and detachment 
of the retina.[1,2] For this reason, single‑piece acrylic  (SPA) 
foldable IOLs have been used for scleral fixation to reduce the 
size of the surgical wounds.[3‑5] Specially designed, SPA foldable 
IOLs have been designed for transscleral suture fixation, but 
they are not useful for in‑the‑bag implantation because of their 
large haptic size.[6] Also, additional cost and space are required 
to store them. Foldable SPA IOLs in appropriate diopters can 
easily be found in the operating theaters. They may be fixed 
to the sclera during phacoemulsification when a posterior 
capsule tear occurs, rather than switching to another back‑up 
IOL. Dislocated foldable SPA IOLs can also be fixed to the 
sclera without removal from the eye, so no corneal incision 
enlargement is needed.

There are popular intrascleral haptic fixation techniques 
for 3‑piece IOLs, and they have several advantages, including 
faster surgery and no need for scleral dissection. However, 
the insertion of the second haptic into a needle is challenging, 
and it can cause iris or ciliary body damage during surgery.[7,8] 
Haptic breakage may also occur,[8] and the IOL may drop into 
the vitreous cavity during implantation.[9]

The suture burial technique  (SBT) described by Baykara 
is an ab‑externo scleral fixation technique that does not need 

any scleral flaps.[10] It may be performed with a double‑armed 
10‑0 polypropylene suture on a long straight needle.[10] The 
long‑term results of this technique with PMMA IOLs have 
been published previously,[11] but the results of SBT with 
hydrophobic acrylic IOLs have not been reported. The aim of 
this study was to evaluate the results of the scleral fixation of 
foldable hydrophobic acrylic IOLs by SBT.

Surgical Technique
The study was conducted in agreement with the ethical 
standards established in the Declaration of Helsinki and 
endorsed by the local clinical research ethics committee. 
Informed consent for clinical research and publication of 
patient findings and images was obtained from all participating 
subjects. If the patients were in pediatric age, informed consent 
was gathered from their parents or legal guardians.

The data for patients who underwent scleral fixation surgery 
with SBT with hydrophobic acrylic IOLs between January 2016 
and August 2020 were retrospectively reviewed. All operations 
were performed by the same surgeon (EA). All patients underwent 
visual acuity assessment, biomicroscopic examination, intraocular 
pressure (IOP) measurement, and dilated fundus examination 
preoperatively and then on the postoperative first week, the first 
month, and third month and then every three months. Biometric 
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measurements of the patients were obtained by optical  (IOL 
Master 500, Carl Zeiss Meditec, Inc., USA) or ultrasound 
biometry (OcuScan RxP, Alcon Laboratories, Inc., USA).

All cases underwent anterior vitrectomy accompanied by 
triamcinolone acetonide injection. A  conjunctival peritomy 
was performed in the nasal and temporal quadrants, and 
the anterior chamber  (AC) maintainer was inserted  [Fig. 1]. 
Diathermy was applied to the sclera, a 3.2 mm temporal 
clear corneal tunnel incision was made, and then one arm 
of a double‑armed 10‑0 polypropylene suture  (Visionary 
Medical 10‑0 Sutralene 1  ×  8” St000‑6 double‑armed) on a 
long straight needle was inserted into the eye, 3 mm behind 
the surgical limbus, through the sclera and was then taken out 
with the guidance of a 27‑gauge peribulbar needle (Teknomek 
peribulbar Atkinson 0.40 x 22 mm) from the opposite side. The 
10‑0 suture was pulled out through the tunnel incision using 
a Kuglen hook. The IOL was then loaded into the cartridge 
and injected into the AC onto the iris, while the trailing haptic 
was left outside the eye. The 10‑0 suture was cut in the center. 
One end of the suture was tied to the trailing haptic, and the 
haptic was placed into the AC. The IOL was dialed clockwise. 

After the leading haptic was externalized and tied, the IOL 
was implanted into the PC. After one more bite on the sclera, 
the sutures were tied to themselves and buried in the sclera as 
described by Baykara.[10] The conjunctiva was closed with an 8‑0 
vicryl suture. The video of a routine surgery is in Video 1 and 
the detailed video of the suture burial technique is in Video 2.

If the surgery was needed due to IOL dislocation, the 
patient’s own IOL was used. The haptics of the IOL were 
externalized and tied through the corneal tunnel. In cases that 
were combined with penetrating keratoplasty (PK), the suture 
was first passed through the sclera, and then the recipient bed 
was prepared. After the suture was tied onto the haptics and 
the IOL was implanted in the PC, the corneal graft was sutured 
onto the recipient bed. If the surgery was performed due to 
lens subluxation or microspherophakia, then scleral fixation 
surgery was performed after lensectomy surgery.

Visual acuity of all cases was converted to logMAR, and 
the paired sample t‑test and SPSS Statistics V21.0 were used. 
A value of P < 0.05 was accepted as statistically significant.

Figure 1: Steps of the surgery: (a) Inserting the 27‑gauge peribulbar needle into the straight needle of the suture (b) Polypropylene suture is 
inside the eye (c) Pulling out the suture with Kuglen hook through the corneal incision (d) Implanting the IOL onto the iris (e) Suturing the trailing 
haptic (f) Externalizing and suturing the leading haptic after the IOL is dialed (g) Implanting the IOL into the posterior chamber (h) Suturing the 
polypropylene suture to the sclera (i) Burying the suture into the sclera
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Results
Forty eyes of 37 patients were included in the study. The 
mean patient age was 50.4 ± 21.1 years (6–78 years). The mean 
follow‑up time was 17.3 ± 7.7 months. The surgical indications 
and the lOLs used in the operations are listed in Table 1.

The preoperative mean uncorrected visual acuity  (UCVA) 
(1.40 ± 0.7 logMAR) and postoperative mean UCVA (0.84 ± 0.60 
logMAR) were significantly different (P = 0.006). The preoperative 
mean best‑corrected visual acuity (BCVA) (0.62 ± 0.72 logMAR) 
and postoperative mean BCVA  (0.45  ±  0.63 logMAR) were 
also significantly different (P = 0.042). The postoperative mean 
spheric refraction was 0.32 ± 1.34 D and the postoperative mean 
astigmatism was–2.28 ± 2.31 D.

Intraoperative complications
When the 27‑gauge peribulbar needle was pulled out, the 
proximal end of the straight needle of the polypropylene 
suture became stuck in the sclera in one eye. It was hung up in 
the eye, attached to the inside of the sclera, but no part of the 
needle was outside the eye. Therefore, it could not be pulled out 
from outside the eye. To prevent the suture from breaking, the 
surgeon pushed the needle from the inside to the outside of the 
eye with a serrated 23‑gauge forceps by pars plana approach 
using a wide‑angle viewing system and 23‑gauge illumination.

After the IOL was implanted, the part of the thread that 
was outside of the eye was broken in 4 (10%) eyes while the 
thread was being sutured (2 eyes) or buried into the sclera (2 
eyes) in the study. The threads were tied to each other using 
a European death knot style, and the surgery was continued.

Postoperative complications
One of the haptics was broken one week after surgery in 
one eye (2.5%). The IOL (AcrySof SA60AT) dropped into the 
vitreous cavity. Pars plana vitrectomy was performed, and the 
IOL was removed. Explantation of the intraocular lens due to  
the broken of one haptic is in Video 3.

IOL capture was seen in five (12.5%) eyes. IOL decentralization 
of 1 mm in two (5%) eyes and an IOL decentralization of 2 
mm with a significantly IOL tilt that induced 2 D lenticular 
astigmatism was seen in one (2.5%) eye.

Inflammation occurred two weeks after surgery in one (2.5%) 
eye in an eight‑year‑old patient (AcrySof SA60AT) who had 
undergone surgery due to microspherophakia. Intermittent IOL 
capture was observed during the biomicroscopic examination, 
and the inflammation subsided following topical steroid 
therapy for two weeks. No hyphema and no increase in IOP 
was seen in the eye.

Recurrent uveitis‑glaucoma hyphema  (UGH) syndrome 
was diagnosed in two (5%) eyes of two different patients (28 
and 32 years old). Intermittent IOL (AcrySof SA60AT) capture 
and blurred vision occurred in a sudden head down position 
in both patients. During the follow‑up period, uveitis attacks 
were seen mean 3.5 ± 0.7 times in these eyes. Their inflammation 
was resolved with topical steroid therapy. No cystoid 
macular edema  (CME) was captured in the macular optical 
coherence tomography of these eyes. The 28‑year‑old patient 
was not using any glaucoma medication, but the 32‑year‑old 
patient [Fig. 2], whose surgery was combined with PK, used 
three different glaucoma medications at the last visit.

Three  (7.5%) patients who did not have glaucoma 
preoperatively used a mean of 2.3 ± 0.6 glaucoma medications 
after surgery in the study. In two of them, IOL capture was 
seen. None of the patients in the study needed any glaucoma 
surgery. Suture exposure was seen in two (5%) eyes.

Discussion
Scleral fixation of foldable hydrophobic acrylic IOLs using 
the SBT is a useful technique for treating aphakia and IOL 
dislocation, but some challenges arise during some steps 
of the surgery. The manipulation of the straight needle of 
10‑0 polypropylene is rugged so bending both the 27‑gauge 
peribulbar needle and the needle of 10‑0 polypropylene 
nearly 30 degrees at the junction of 1/3 proximal side and 2/3 
distal (pointed) side of the body of the needles is advocated.

In some cases, the needle of 10‑0 polypropylene does not stick 
into the lumen of the 27‑gauge needle sufficiently. In this case, 
when the 27‑gauge needle is pulled out of the eye, the needle of 
10‑0 polypropylene may come off the 27‑gauge needle and may 
drop into the vitreous cavity. This step can be made more secure 
by pushing the needle of 10‑0 polypropylene with a 23‑gauge 
serrated micro forceps through the main corneal incision as the 
27‑gauge peribulbar needle is pulled out of the eye.

One of the haptics of an implanted AcrySof SA60AT IOL was 
broken one week after surgery in one eye. The hydrophobic 
acrylic IOLs and 10‑0 polypropylene are both made of fragile 
materials. The suture’s tension on the haptics must be carefully 
adjusted to avoid cutting the haptics.[12]

The thread outside of the eye was broken in four eyes (10%) 
in this study during burying and suturing to the sclera. 
Therefore, surgeons should be familiar with the techniques to 
tie the threads’ broken ends to each other.

Suture exposure through the conjunctiva was seen in two 
eyes in the study, and it may cause endophthalmitis.[13,14] 
Leaving the free suture ends under a scleral flap reduces this 
risk,[15] but scleral dissection and hemostasis are needed to make 
scleral flaps and are time‑consuming. Additionally, scleral 
flaps may affect corneal curvature and induce astigmatism.[16]

The SBT does not require any scleral flaps, but it needs 
conjunctival dissection, so it is not very suitable for eyes with 
scarred conjunctiva from previous surgery. Conjunctival dissection 
may also induce ocular surface scarring, so eyes that require 
glaucoma surgery in the future are not good candidates for the SBT.

In the study, inflammation two weeks after surgery was 
observed in one eye (8‑year‑old patient), and UGH was seen 
in two eyes  (28 and 32‑year‑old patients). AcrySof SA60AT 
was implanted in all three of these eyes. Intermittent IOL 
capture occurred with sudden head down positions in 
the patients with UGH syndrome. In terms of preventing 
postoperative IOL capture, keeping the eye normotensive 

Table 1: The surgical indications and the lOLs used in the 
operations

AcrySof 
SA60AT

AcrySof 
SN60WF

Total

Aphakia 13 1 14

IOL dislocation* 10 2 12

Corneal leukoma** +aphakia 9 9

Crystalline lens subluxation*** 1 2 3

Microspherophakia*** 2 2
Total 35 5 40

*The patient’s own IOL was used. **Penetrating keratoplasty was performed. 
***Lensectomy was performed
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helps control the suture’s tension during surgery.[17] If the 
IOP is high, the IOL will stretch during the surgery, and 
when the IOP decreases, the IOL will then be loose, and IOL 
capture may occur postoperatively. All three of our patients 
who had postoperative inflammation were relatively young. 
Younger and myopic patients have larger pupils in scotopic 
conditions,[18] and pupillary capture of the IOL is more common 
in younger patients.[19] So young or myopic eyes may be more 
prone to chafing of the iris pigment epithelium from the haptics 
of hydrophobic acrylic IOLs. Hydrophilic acrylic materials had 
better uveal biocompatibility,[20] and the use of hydrophilic 
acrylic IOLs for scleral fixation surgery may be better in these 
patients to avoid UGH syndrome. However, dystrophic optic 
opacification has been reported with hydrophilic acrylic 
IOLs,[21] surgeons should consider this possible complication. 
Inflammation and IOP in UGH syndrome can be controlled 
by medical treatment, and YAG laser iridotomy can be used 
in eyes with reverse pupillary block.[22] If these procedures do 
not work, then surgical removal of the IOL is recommended.[23]

SBT technique creates free suture ends while tieing the 
threads on the IOL’s haptics. Although it is not reported in 
some studies,[4,15,24] free suture ends may provoke iris chafing 
and inflammation by rubbing on the ciliary body and iris. 
Cow‑hitch knots have been proposed to avoid this problem.[3] 
However, cow‑hitch knots are slack, and they may slip along 
the haptics and unravel over the haptic end.[21] Some SPA IOLs 
have closed haptics or eyelets and spaces that facilitate suturing 

and make the surgery safer.[3,16,21,25‑27] Using a cow‑hitch knot 
with those kinds of IOLs may be less likely to irritate the iris.

The puncture point location ranges from 0.5–3 mm 
posterior to the corneal limbus in the literature.[3‑5,16,27,28] The 
sclera was punctured 3 mm posterior to the corneal limbus 
instead of at a closer point to reduce the possibility of iris 
chafing and vitreous hemorrhage from ciliary processes, 
and we observed no vitreous hemorrhage in our study. We 
believe that puncturing the sclera more posteriorly reduces 
the possibility of bleeding.

IOL decentralization was seen in three eyes in our study. The 
patients were rehabilitated with eyeglasses, but the patient with 
a significant IOL tilt was not satisfied with his glasses. Instability 
of the acrylic material’s haptic‑optic junction creates difficulties 
in positioning the hydrophobic acrylic IOLs in eyes with a larger 
horizontal corneal diameter.[29] Tilts greater than 15 degrees 
induce coma aberration that cannot be corrected with eyeglasses 
and result in significant visual disturbances.[30] To avoid this 
problem, some authors advocate four‑point fixation techniques.[25]

The long‑term stability of our technique remains unknown. 
Suture‑fixated PC IOLs can dislocate due to the suture 
material’s degradation, necessitating surgical repair.[31] Suture 
degradation and breakage may be minimized using larger 
diameter (9‑0 instead of 10‑0) polypropylene suture material[32] 
or polytetrafluoroethylene sutures.[33]

Figure 2: UGH syndrome and intermittent IOL capture in a 32‑years old patient in a sudden head down position (a) No IOL capture during 
biomicroscopic examination on postoperative 4th month (b) IOL capture occurred in a sudden head down position in the same examination (c) 
Patient presented with IOL capture and UGH syndrome on postoperative 7th month (d) After several IOL capture and 4 UGH attacks, iris atrophy 
is evident on postoperative 14th month
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The SBT technique can also be used for scleral fixation of 
dislocated hydrophobic acrylic IOLs by temporary haptic 
externalization. Repositioning dislocated IOLs can provide the 
same vision as before dislocation, and it also avoids enlarging 
the corneal incision to remove the IOL.[34]

Baykara and Timucin used PMMA IOLs with SBT, and 
they did not observe any chronic low‑grade inflammation 
or increased IOP throughout the 24 months of follow‑up.[11] 
Kaya et al. used modified Z Baykara SBT with PMMA IOLs 
and reported 4.5% suture erosion, 2.2% IOL tilt, and % 4.5 
CME which resolved with intravitreal triamcinolone acetonide 
injections.[35] Many studies have described scleral fixation of 
different SPA acrylic IOLs with different techniques.[3‑5,16,21,25‑28] 
None of these eyes showed any complications, such as chronic 
low‑grade inflammation, iris chafing, pigment dispersion, 
UGH syndrome, IOL decentration, or IOL tilt. Only CME was 
observed in three eyes,[3,16] and one of them[16] was resolved with 
intravitreal triamcinolone acetonide injections.

Conclusion
Our study showed that the SBT could be used for the scleral 
fixation of hydrophobic acrylic IOLs, even with PK. This 
technique is advantageous when no back‑up IOL is available 
in the operation room. The study population of the present 
study is small, and the nature of the study is retrospective, 
so our data should be confirmed by other studies with larger 
clusters of cases.
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