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Abstract 

Sutureless intrascleral intraocular lens fixation using the Yamane technique is an established option 

for visual rehabilitation in eyes without capsular support. This study evaluated long-term visual 

outcomes and predictors of postoperative best-corrected visual acuity (BCVA) following Yamane 

SFIOL implantation. In this single-center, single-surgeon consecutive case series, patients undergoing 

surgery for aphakia or lens/posterior chamber intraocular lens ectopia with ≥12 months of follow-up 

were included. BCVA was measured using a standard Snellen chart and recorded in decimal 

notation. Univariable screening followed by clinically driven multivariable linear mixed-effect 

regression was performed. Eighty-seven eyes of 85 patients were analyzed (mean age 68.2 ± 11.4 

years; 70.6% male). Median BCVA improved significantly from 0.2 preoperatively to 0.9 

postoperatively (p < 0.001), with a median follow-up of 26.5 months. Surgical indication was not 

associated with postoperative BCVA (B = −0.015, p = 0.752), nor was preoperative comorbidity 

burden. In multivariable analysis, older age (B = −0.005, p = 0.027), macular edema (B = −0.242, p = 

0.035), and prior silicone oil removal (B = −0.237, p = 0.046) were independently associated with lower 

postoperative BCVA. Yamane SFIOL provides significant long-term visual improvement, while 

postoperative visual outcomes are primarily determined by age and retinal status. 

Keywords: Yamane techique; visual outcome; predictor; macular edema; silicone oil removal 

 

1. Introduction 

Sutureless intrascleral intraocular lens fixation using the double-needle technique, commonly 

known as the Yamane technique (Yamane SFIOL), was first introduced by Yamane et al. in 2014 [1] 

and subsequently refined with flanged haptics in 2017 [2]. The technique enables secure scleral 

fixation of a three-piece IOL without sutures, thereby reducing manipulation and suture-related 

complications. 

Yamane SFIOL is indicated for aphakia and dislocation or subluxation of the crystalline lens or 

posterior chamber IOL in eyes with inadequate capsular or zonular support due to trauma, 

complicated cataract surgery, pseudoexfoliation, or prior vitreoretinal procedures. Several 

modifications of the original technique have been proposed, addressing IOL design, haptic 

configuration, and vitreous management to improve stability and refractive predictability. 

Comparative studies of alternative secondary IOL fixation strategies, including Gore-Tex–

sutured scleral fixation and Z-suture techniques [3,4] , as well as a recent systematic review and meta-

analysis [5], report visual and refractive outcomes comparable to those achieved with the Yamane 

technique. These findings position Yamane SFIOL as a competitive sutureless option that avoids 

suture-related complications while maintaining stable functional results. 
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Although several studies have reported favorable anatomical and visual outcomes following 

Yamane SFIOL implantation, most series primarily focus on surgical feasibility, refractive stability, 

and complication profiles rather than on clinically relevant predictors of postoperative visual acuity 

[5–8]. In addition, available studies often include heterogeneous surgical approaches, limited follow-

up, or trauma-specific cohorts, which may reduce the broader applicability of the prognostic 

conclusions [5,8]. Therefore, data on long-term functional outcomes and independent predictors of 

postoperative BCVA in consecutive real-world cohorts remain limited. 

The present study was designed to evaluate long-term visual outcomes after Yamane SFIOL 

implantation and to identify independent clinical predictors of postoperative BCVA in a single-

surgeon consecutive series with extended follow-up. 

The aim of this study was to evaluate visual outcomes, expressed as best-corrected visual acuity 

(BCVA), after sutureless scleral-fixated intraocular lens implantation using the Yamane technique 

and to identify clinical predictors of postoperative BCVA. 

2. Materials and Method 

Study design: this single-center, single-surgeon study included consecutive eyes undergoing 

Yamane SFIOL for aphakia or lens/posterior chamber intraocular lens (PC IOL) ectopia, with at least 

1 year of postoperative follow-up available. Procedures were performed at the Clinic for Eye 

Diseases, University Clinical Center of Serbia, Belgrade, between January 2020 and December 2024; 

no Yamane SFIOL procedures were performed in 2021 due to COVID-related restrictions. The study 

adhered to the Declaration of Helsinki, was approved by the institutional review board Medical 

faculty, University of Belgrade (approval No. 25/VI-5) and by Ethics Committee of the Clinical Center 

of Serbia (approval No. 1600/56), and written informed consent was obtained from all patients. 

Patients and outcome: All patients underwent a comprehensive ophthalmologic examination. 

BCVA was measured using a Snellen chart at a distance of 6 meters and recorded in decimal notation. 

Eyes were eligible if Yamane SFIOL was indicated for aphakia or lens/PC IOL dislocation in the 

setting of insufficient capsular/zonular support and if ≥1-year follow-up was available. Exclusion 

criteria included significant keratopathy, corneal scarring, prior corneal transplantation, active 

uveitis, acute ocular infection, or uncontrolled intraocular pressure (except urgent cases requiring 

prompt surgery). 

Surgical procedure: Yamane SFIOL implantation was performed in accordance with the 

previously published technique (2). Anterior or pars plana vitrectomy was undertaken, when 

indicated, with a 23-gauge Stellaris PC platform (Bausch & Lomb) under either peribulbar or sub-

Tenon’s anesthesia. Dislocated crystalline lenses were removed via endophacoemulsification or 

vitrectomy probe while mature lenses were removed through a 6.0-mm sclerocorneal incision. 

Dislocated IOLs were explanted through a 3.0-mm limbal incision after optic bisection with 

endothelial protection. A three-piece MA60AC IOL (Alcon) was implanted using the flanged double-

needle technique; angled sclerotomies were created 2 mm posterior to the limbus at 3 and 9 o’clock, 

haptics were externalized through 30-gauge thin wall needles, flanged with high-temperature 

cautery, and secured in scleral tunnels. Beginning in 2022, all Yamane SFIOL procedures were 

performed with a Yamane stabilizer. 

Statistical analysis: Depending on the type of variables and the normality of the distribution, 

results were presented as frequency (percent), median (range) and mean ± standard deviation. 

Statistical hypotheses were tested using Wilcoxon test. Examination of the relations of the dependent 

variable in repeated measurements with possible predictors was done using generalized linear 

mixed-effects modeling approach using lme4 package for the R. Independent variables that were 

significant in univariable models (p<0.1) were used as the independent variables in the multivariable 

model. All p-values less than 0.05 were considered significant. Statistical data analysis was performed 

using IBM SPSS Statistics 31 (IBM Corporation, Armonk, NY, USA) and R-4.5.0 software (The R 

Foundation for Statistical Computing, Vienna, Austria) 
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3. Results 

Eighty-seven eyes of 85 patients were included. Mean age was 68.2 ± 11.4 years (range, 35–88); 

70.6% of patients were male. Eye laterality was evenly distributed. Surgeries were performed 

between 2020 and 2024, most frequently in 2023 (37.9%) and 2024 (40.2%). Baseline characteristics 

and univariable associations with postoperative BCVA are summarized in Table 1. 

Table 1. Baseline Demographic and Preoperative Clinical Characteristics of the Study Cohort and Their 

Association with Postoperative BCVA. 

Variable n (%) B p value 

Age (years) 68.2 ± 11.4 (median 70; range 35–88) -0.006 0.002* 

Sex (patients) Male 60 (70.6%); Female 25 (29.4%) -0.018 0.724 

Eye Laterality   Right 42 (48.3%); Left 45 (51.7%) 0.052 0.255 

Year of surgery 
2020: 4 (4.6%); 2022: 15 (17.2%);                                              

2023: 33 (37.9%); 2024: 35 (40.2%) 
-0.010 0.670 

Legend: n = number; % = percentage; BCVA = best corrected visual acuity; B = uni-variable regression coefficient; 

* = statistically significant. 

As illustrated in Figure 1, median BCVA, expressed in Snellen decimal notation, improved 

significantly from 0.2 (range, 0.001-1.0) preoperatively to 0.9 (range, 0.20-1.0) postoperatively (p < 

0.001). The paired distribution demonstrates a consistent postoperative gain across individual eyes, 

with the majority showing a marked shift toward higher visual acuity values after surgery. 

 

Figure 1. Best Corrected Visual Acuity (BCVA) before and after Yamane SFIOL. Legend: BCVA= Best Corrected 

Visual Acuity; Before and after refer to Yamane SFIOl. 

Median follow-up was 26.5 months (range, 12–68.8). Preoperative spherical equivalent was 5.25 

D vs. postoperative 0.02 D (p<0,001). The median IOL power was 21.5 D (range 16.5 – 26.5 D) and 

showed no statistically significant association with postoperative best-corrected visual acuity 

(B=0.005, p=0.675). 

Importantly, the primary indication for the Yamane technique, whether aphakia (in 57,5% cases) 

or lens/IOL ectopia (in 42.5% cases), did not influence postoperative visual outcomes, underscoring 

the procedure’s comparable functional efficacy across different clinical indications. Similarly, 

postoperative visual outcomes did not differ according to the primary indication for the Yamane 
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technique (B = - 0.015, p=0.752). Among 37 cases with ectopia, lens subluxation was observed in 9 

(10.3%), IOL subluxation in 15 (17.2%), lens luxation in 5 (5.7%), and IOL luxation in 8 (9.2%) cases. 

Ectopia of the IOL or natural lens was observed in 20 cases (54.1%) with blunt ocular trauma and in 

14 cases (37.8%) with pseudoexfoliation. These two factors represent clear causes and/or predisposing 

conditions for lens/IOL dislocation, including 5 cases (13.5%) presenting with both factors. In the 

remaining cases, no definitive cause could be identified. By contrast, in aphakic eyes, the underlying 

causes could be clearly identified. Blunt ocular trauma was present in 20 cases (40%), open-globe 

injury in 5 (10%), intraoperative IOL implantation failure during phacoemulsification in 21 (42%), 

and postoperative aphakia in 4 cases (8%). 

Preoperative ocular comorbidity showed no significant association with postoperative best-

corrected visual acuity, either with respect to its presence (B = −0.074, p = 0.182) or the number of 

preoperative ocular comorbidity (B= −0.028, p = 0.281). Among preoperative ocular findings, as 

detailed in Table 2, blunt ocular trauma, pseudoexfoliation syndrome, capsular glaucoma, and 

macular edema showed a significant association with postoperative BCVA, whereas the remaining 

preoperative ocular conditions were not significantly associated with visual outcome. 

Table 2. Pre-Yamane Ocular Characteristics as Predictors of Postoperative BCVA: Univariate Linear Regression 

Analysis. 

Pre-Yamane findings n (%) B p value 

Any vitrectomy 53 (60.9%) 0.050 0.282 

Pars plana vitrectomy 32 (36.8%)  0.056 0.236 

Anterior vitrectomy 21 (24.1%) -0.032 0.552 

Silicone oil present 14 (16.1%) -0.069 0.270 

Blunt ocular trauma 40 (46.0%) 0.141 0.002* 

Pseudoexfoliation  21 (24.1%) -0.112 0.036* 

Primary open-angle glaucoma 7 (8.0%) -0.025 0.771 

Glaucoma capsulare 8 (9.2%)  -0.278 0.0003* 

Secondary glaucoma 18 (20.7%) 0.077 0.174 

Macular edema 3 (3.4%) -0.250 0.046* 

Epiretinal membrane 8 (9.2%) -0.051 0.518 

Retinal detachment 7 (8%) -0.070 0.406 

ICCE 3 (3.4%) -0.087 0.492 

Endophthalmitis (post) 4 (4.6%) -0,075 0.495 

Hemorrhage (vitreous) 2 (2.3%) 0.130 0.399 

Traumatic mydriasis  26 (29.9%) 0.081 0.107 

Legend: n= number; % = percentage; B = univariable regression coefficient representing the estimated change in 

BCVA; ICCE = intracapsular cataract extraction; * = statistically significant. 

In only 15 cases (17.2%), the Yamane procedure was performed as a standalone surgery , and 

this did not significantly affect postoperative BCVA (B = 0.022, p = 0.072). Additional surgical 

procedures were commonly performed alongside the Yamane technique, most frequently 

vitrectomy-related interventions and pupilloplasty. However, none of the additional procedures 

demonstrated a statistically significant association with postoperative best-corrected visual acuity. 

Silicone oil evacuation showed a trend toward poorer visual outcomes, although this did not reach 

statistical significance. The intraoperative use of a Yamane stabilizer, applied in 76 (87.4%) cases, did 

not show a significant association with postoperative BCVA (B=0.086, p=0.211). Detailed data are 

summarized in Table 3. 

Table 3. Additional surgical procedure during Yamane SFIOL as Predictors of Postoperative BCVA: Univariate 

Linear Regression. 

Variable n (%) B p value 
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Any vitrectomy  54 (62,1%) -0.034 0.478 

Vitrectomia anterior via pars plana 17 (19.5%) -0.060 0.298 

Pars plana vitrectomy 23 (26.4%) -0.022 0.668 

Revitrectomia via pars plana 6 (6.9%) 0.119 0.190 

Anterior vitrectomy 8 (9.2%) -0.020 0.798 

Silicone oil evacuation 3 (3.4%) -0.214 0.087 

Gas/Air tamponade 12 (13.8%) -0.001 0.982 

Epiretinal membrane peeling 8 (9.2%) -0.024 0.764 

Pupilloplasty 27 (31.0%) 0.061 0.220 

IOL explantation 23 (26.4%) -0.007 0.892 

Endophragmentatio lentis 11 (12.6%) -0.009 0.893 

ICCE 4 (4.6%) -0.066 0.548 

Legend: n = number; % = percentage; B = univariable regression coefficient representing the estimated change in 

BCVA; ICCE = intracapsular cataract extraction; * = statistically significant. 

Ocular trauma represented the predominant underlying cause leading to sutureless intrascleral 

IOL fixation, with blunt mechanisms being far more common than open-globe injuries. While open-

globe trauma invariably resulted in aphakia with no significant influence on postoperative BCVA 

(B=0.085, p=0.393), blunt trauma produced a heterogeneous spectrum of lens status, including both 

aphakia and lens/IOL ectopia. Blunt ocular trauma was a significant predictor of postoperative BCVA 

in univariable analysis (Table 3) but demonstrated only a borderline association in the multivariable 

model (Table 5). 

Variables included in the multivariable model were selected based on clinical relevance and 

univariable screening (p < 0.10), prioritizing preoperative ocular status and potential confounders 

while avoiding collinearity. Capsular glaucoma was excluded due to strong collinearity with 

pseudoexfoliation syndrome and the limited number of cases, which could compromise model 

stability. In the reduced multivariable model, age, macular edema, and silicone oil removal remained 

significant predictors of postoperative BCVA, whereas blunt ocular trauma showed a borderline 

association, and pseudoexfoliation was not independently significant. Detailed results are presented 

in Table 4. 

Table 4. Variables included in multivariable mixed-effect linear regression model and their influence on 

postoperative BCVA. 

Variable B p value 

Age (years) −0.005 0.027* 

Blunt ocular trauma 0.078  0.089 

Pseudoexfoliation (PEX) −0.039  0.476 

Macular edema −0.242  0.035* 

Silicone oil removal −0.237  0.046* 

Legend: B = regression coefficient representing the estimated change in BCVA; BCVA-Best Corrected Visual 

Acuity; * = statistically significant. 

4. Discussion 

Our findings are consistent with contemporary evidence demonstrating that sutureless 

intrascleral intraocular lens fixation using the Yamane technique provides significant and durable 

improvement in visual acuity. Similar to large comparative and long-term series, we observed 

reliable and consistent postoperative BCVA as well as proved versatile outcome across different 

indications [2,6,7]. 

The magnitude and stability of visual improvement in our cohort align with the seminal 

description of the flanged thin wall double-needle technique by Yamane et al. [2] and with 

subsequent reports across heterogeneous clinical settings, including aphakia, lens/IOL dislocation, 
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and IOL exchange. Importantly, our analysis extends prior work by demonstrating that postoperative 

visual outcomes are driven primarily by patient-related and retinal factors rather than by the 

indication for fixation itself. 

Ocular trauma was a frequent underlying etiology in our cohort. In agreement with trauma-

focused series [8] , in this study, blunt trauma was associated with better visual outcomes in 

univariable analysis; however, this association weakened after multivariable adjustment, suggesting 

that concomitant retinal pathology, rather than the traumatic mechanism per se, determines 

postoperative vision. Open-globe injury, although uniformly resulting in aphakia, did not adversely 

affect postoperative BCVA, further emphasizing the dominant role of retinal status in visual 

prognosis. 

Recent investigations addressing technical nuances of the Yamane technique, including IOL 

design and intraoperative variations [9–13], consistently demonstrate preserved anatomical stability 

and refractive accuracy. In line with these reports, we found no significant influence of adjunctive 

procedures or IOL power on postoperative BCVA. Similarly, vitreous management strategy, anterior 

vitrectomy versus pars plana vitrectomy, did not affect visual outcomes, corroborating recent 

comparative analyses [14,15]. 

Among preoperative factors, age and macular edema emerged as independent negative 

predictors of postoperative BCVA. Silicone oil removal was also associated with worse outcomes, 

likely reflecting underlying vitreoretinal complexity rather than the procedure itself, as previously 

noted in trauma and vitreoretinal series [8]. 

Several limitations should be considered. The single-center setting may limit the generalizability 

of the findings. The wide spectrum of underlying ocular pathology, particularly in trauma-related 

eyes, may have affected visual outcomes despite multivariable adjustment. In addition, the small 

number of eyes with certain conditions, such as macular edema or a history of silicone oil removal, 

may have reduced statistical power. Finally, BCVA was measured using Snellen notation rather than 

logMAR, which may be less sensitive to subtle changes in visual acuity. 

In contrast to prior reports that primarily describe anatomical and refractive outcomes, our 

study emphasizes clinically relevant predictors of functional visual recovery and demonstrates that 

postoperative BCVA is driven mainly by retinal status and patient age rather than by surgical 

indication or technical variables. These findings provide practical prognostic insight for preoperative 

counseling and case selection in eyes undergoing Yamane SFIOL fixation. 

5. Conclusions 

The strengths of this study include the consecutive case design, a relatively long and uniform 

follow-up period, and the use of a single-surgeon approach, which reduces procedural variability 

and facilitates clearer interpretation of clinical predictors. The comprehensive assessment of 

preoperative ocular status and adjunctive intraoperative procedures, considered as potential 

predictors of postoperative visual outcome, further strengthens the analysis. 

Overall, these findings support the Yamane technique as a reliable, consistent, and versatile 

method for secondary intraocular lens fixation across a wide range of indications. Postoperative 

visual outcomes appear to be driven mainly by patient age and preexisting retinal pathology rather 

than by the indication for fixation, traumatic etiology, or the need for additional surgical procedures. 

These observations are clinically relevant for preoperative counseling and for setting realistic 

expectations, particularly in older patients and in eyes with macular disease or a history of complex 

vitreoretinal surgery. 
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The following abbreviations are used in this manuscript: 

BCVA Best Corrected Visual Acuity 

Yamane SFIOL Sutureless intrascleral intraocular lens fixation using the Yamane technique 

IOL Intraocular lens 

D diopter 

ICCE intracapsular cataract extraction 
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