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Closed-loop Scleral Fixation with 4-eyelet Intraocular Lens Implantation for
Aphakia: Clinical Outcomes
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Purpose: We present a modified, closed-loop scleral fixation technique. We inserted a 4-eyelet intraocular lens (IOL) into the an-
terior chamber prior to fixation. We investigated the clinical results.

Methods: We retrospectively reviewed 39 eyes (39 patients) that underwent modified four-point scleral fixation of an inserted
lens in our center from May 2019 to June 2022. The surgical procedure features conjunctival peritomy, 4-eyelet IOL insertion,
eyeball penetration using a 9-0 polypropylene needle, eyelet placement using an ab externo technique to form a continuous
loop, centering of the optic, and tying of a knot. We compared preoperative and 6-month postoperative changes in best-cor-
rected visual acuity (BCVA), intraocular pressure, and refraction errors, and described postoperative complications.

Results: The mean patient age was 62 years. The indications for surgery included complicated cataracts (20.5%), aphakia
(20.5%), staged surgery for complicated cataract (12.8%), non-traumatic IOL dislocation (30.8%), traumatic IOL dislocation
(12.8%), and crystalline lens dislocation (5.1%). The postoperative BCVA (0.40 logarithm of the minimum angle of resolution
[logMAR]) was significantly better than the preoperative BCVA (0.69 logMAR) (p = 0.018). The postoperative spherical equiv-
alent and the target diopter measurement were in high agreement (p = 0.002, intraclass correlation coefficient = 0.616). All of oc-
ular hypertension (7.7%), hypotony (5.1%), bullous keratopathy (5.1%), and macular edema (5.1%) were noted, but 78% of the
conditions improved with short-term medication. There was no re-dislocation of a fixated IOL.

Conclusions: Our surgical technique simply and rapidly treats aphakia. Optic repositioning was easy, the IOL stability high, and
the risk of complications during IOL fixation low.
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Figure 1. Surgical technique for the balanced 4-point scleral fixation with insertion of a 4-eyelet intraocular lens (IOL) (right-eye).
(A) Conjunctival peritomy was performed. (B) Transscleral fixation points were marked at 2.5mm horizontally and vertically from
0° and 180° of limbus. (C) A 4-eyelet IOL was inserted into the anterior chamber after filling it with Viscoat’ (Alcon, Fort Worth,
TX, USA). The IOL was adjusted to ensure that its long axis was positioned horizontally. (D) A curved, double-armed 9-0 poly-
propylene needle was punctured through the sclera. (E) The needle was passed through the eyelet using Sinsky hook. (F) A 27 G bent
needle passed through the opposite eyelet and combined with the polypropylene needle. (G) The needle was then extracted from the
globe and punctured at the nasal fixation point. (H) The same procedures were repeated at the superior side. (I) The IOL was placed
in the posterior chamber using a Sinsky hook, a loose knot (3/1/1) was made with the polypropylene loop, and the knot was buried

behind the sclera.
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Table 1. Surgical indications of 4-point scleral fixation
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Table 2. Clinical characteristics of patients who underwent
modified 4-point scleral fixation

Characteristics Total (n = 39)
Age (years) 62.0 + 16.1
Sex, male 34 (87.2)
Underlying systemic diseases
Hypertension 10 (25.6)
Diabetes 7(17.9)
Coronary artery disease 3(7.7)
Axial length (mm) 24.66 + 2.67
IOL power (diopters) 19.9 + 5.0
Follow-up duration (months) 12.1 £ 54
Postoperative complications
IOP elevation 3(7.7)
Hypotony 2(5.1)
Bullous keratopathy 1(2.6)
Pseudophakic corneal edema 1(2.6)
Macular edema 2.1
Surgery time (minutes) 11.9 + 3.4
Values are expressesd as mean + standard deviation or number

(%).

IOL = intraocular lens; IOP = intraocular pressure.

Surgical indications Number (%)
Complicated cataract 8 (20.5)
Aphakia due to previous ocular surgery 8 (20.5)
Both of them (staged surgery for complicated cataract) 5(12.8)
Traumatic IOL dislocation 5(12.8)
Non-trumatic IOL dislocation 12 (30.8)
Crystalline lens dislocation 1(5.1)

IOL = intraocular lens.
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Table 3. Preoperative and postoperative comparison of ophthalmologic characteristics including best corrected visual acuity, corneal

endothelial cell density, etc

Characteristics Preoperative Postoperative p—value*
Best corrected visual acuity (logMAR) 0.69 + 0.75 0.40 + 0.43 0.018
Corneal endothelial cell density (/mm®) 1,234 + 30 1,117 £+ 109 0.109
Corneal pachymetry (um) 549 + 49 564 + 106 0.362
Spherical equivalant (diopters) -0.53 + 1.20 (target) -0.86 + 0.71 0.083
Corneal astigmatism (diopters) 1.13 + 0.69 2.07 + 1.30 0.030
Intraocular pressure (mmHg) 16.6 + 6.8 12.7 + 6.1 0.015

Values were expressesd as mean + standard deviation.
LogMAR = logarithm of the minimum angle of resolution.
*Wilcoxon signed-rank test.

Table 4. Postoperative complications, management and additional notes

Patient number Complication

Management

Notes

#5 Pseudophakic corneal edema Topical medication (Muro qid)
#35 Bullous keratopathy DSAEK
#9 Macular edema Topical medication (Bronuck bid)
438 Macular edema Intravitreous injection (Avastin, metho-
trexate and dexamethasone)
. One A/C paracentesis, topical medication
A4 IOP elevation (Tapcom qd, symbrinza bid)
416 IOP elevation Toplcal medication (Cosopt bid, Alphagan
bid)
. One A/C paracentesis, medication (Cosopt
21 IOP elevat . .
# clevation bid, Acetazolamide 500 mg)
#18 Hypotony Pressure patch
#32 Hypotony Pressure patch

Improved after 3 months

Endothelial cell density decreased to 930/mm’
at POD 1 month

Resolved after 6 months

Previrous panuveitis history; recurrent mac-
ular edema despite treatment

Previous secondary glaucoma due to IOL dis-
location; IOP rise to 32 mmHg at POD 6
days; normalized after 1 week

IOP rise to 39 mmHg at POD 6 months; nor-
malized after 1 month of treatment

IOP rise to 33 mmHg at POD 1 day; normal-
ized after 1 week

Normalized after 1 day

Normalized after 1 day

DSAEK = Descemet stripping automated endothelial keratoplasty; POD = postoperative day; A/C = anterior chamber; IOL =

lens; IOP = intraocular pressure.

intraocular
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