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advantages over CPS. Although these two techniques have been previously
studied in patient populations with cataracts, their comparative efficacy in
dense cataracts is still unknown. Methods: We systematically searched Pub-
Med, Embase, and Cochrane Library for studies reporting visual and surgical
outcomes of FLACS versus CPS in patients with dense cataracts. Patients were
followed up for one month for outcomes of effective phacoemulsification time
(EPT), cumulative dissipated energy (CDE), endothelial cell density (ECD),
central corneal thickness (CCT), and % ECD loss. Data were pooled using
weighted mean differences (MD) with 95% confidence intervals (CI) in ran-
dom-effects model. All statistical analyses were conducted using R Studio ver-
sion 4.4.1. Results: Our meta-analysis included 19 studies comprising a pooled
population of 5433 eyes, of which 2315 (42.6%) were allocated to CPS group.
The mean age ranged from 55.2 to 79.1 years. Compared to CPS, FLACS sig-
nificantly reduced the EPT (MD 2.92 seconds; 95% CI —5.23 to —0.61; p =
0.013) and CDE (MD -3.23 J; 95% CI —5.11 to —1.34; p < 0.01). There were no

DOI: 10.4236/0joph.2025.154032  Nov. 25, 2025 273

Open Journal of Ophthalmology


https://www.scirp.org/journal/ojoph
https://doi.org/10.4236/ojoph.2025.154032
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/ojoph.2025.154032
http://creativecommons.org/licenses/by/4.0/

M. Ramos et al.

statistically significant differences in ECD (MD 74.13 cells/mm? 95% CI—
93.52 to 241.77; p = 0.39), CCT (MD 1.11 um; 95 % CI—19.53 to 21.76; p =
0.92), and % ECD loss (MD—5.26%; 95% CI—22.34 to 11.83; p = 0.55). Con-
clusion: In this systematic review and meta-analysis of patients with dense
cataracts, FLACS was associated with a reduction in EPT and CDE as com-
pared with CPS, with no significant change in ECD, CCT, and %ECD loss.
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1. Introduction

Cataracts remains a major cause of vision impairment and blindness globally, pro-
foundly impacting patients’ quality of life [1] [2]. Surgical techniques for cataract
repair have increasingly improved, with conventional phacoemulsification sur-
gery (CPS) emerging as the gold standard due to its minimally invasive nature and
swift recovery times. Nonetheless, dense cataracts, marked by significant opacifi-
cation, present unique surgical challenges that can elevate the risk of complica-
tions and extend the duration of surgery [3].

Femtosecond laser-assisted cataract surgery (FLACS) is a cutting-edge innova-
tion that harnesses femtosecond lasers to perform critical steps in cataract surgery,
including anterior capsulotomy, lens fragmentation, and corneal incisions [4] [5].
This procedure has been shown to provide superior precision, enhanced safety,
and possibly improved visual outcomes compared to CPS, with a potential benefit
in cases involving dense cataracts [5] [6].

Previous meta-analyses have compared FLACS and CPS in patients with cata-
racts, but not in those with dense cataracts specifically [7] [8]. FLACS achieves
better visual outcomes in the early postoperative period and long-term follow-up,
accompanied by more accurate capsulotomy and more optimized effective lens
position than CPS [8]. However, no difference in visual outcomes has been shown
after 6 months of follow-up. Despite this, the comparative effectiveness of FLACS
versus CPS for dense cataracts remains a subject of lively debate [9] [10]. Numer-
ous studies have explored this comparison and yielded inconsistent findings.
While some indicate that FLACS may reduce the reliance on ultrasound energy
and decrease surgical time, others show no significant differences in visual acuity
or complication rates [6] [10].

Given this controversy, we aimed to perform a systematic review and meta-
analysis of surgical outcomes associated with FLACS versus CPS for patients with

dense cataracts.

2. Methods

This systematic review and meta-analysis adhered to the guidelines outlined in the
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Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
[11] and followed the recommendations of the Cochrane Handbook for System-
atic Reviews of Interventions [12]. This study did not involve the handling or pro-
cessing of individual patient data. The protocol was prospectively registered at the
International Prospective Register for Systematic Reviews (PROSPERO) in Au-
gust 2024, ID: CRD42024579055.

2.1. Eligibility Criteria

Inclusion in this systematic review and meta-analysis was restricted to: 1) ran-
domized or non-randomized controlled studies; 2) directly comparing FLACS
with CPS; and 3) in patients undergoing routine dense cataract surgery. Only
studies published in full form were considered for inclusion. This review excluded
studies involving 1) animals; 2) ex-vivo samples; 3) pediatric patients (with a mean
age of less than 18 years); 4) published only as an abstract; or 5) not in the English
language. Furthermore, to avoid overlapping populations, studies that included

cases which had already been reported in previous studies were removed.

2.2. Search Methods for Identifying Studies

We searched three databases, namely MEDLINE (Ovid), Embase, and Cochrane
Central Library for studies published up to August 2024 using combinations of
the following keywords and medical subject heading terms (MeSH): “Cataract”,
“Femtosecond Laser”; “FLACS” and Phacoemulsification”. The full search strat-

egy for each database can be found on Supplementary Table S1.

2.3. Studies Selection

Two reviewers (M.R. and O.H.) independently searched the reports extracted
from the search in each database. After removal of duplicate entries, the reviewers
independently screened studies for inclusion according to eligibility criteria.

We assessed the effectiveness of the interventions by the following parameters:
1) postoperative corneal endothelial cell density (ECD); 2) percentage loss of ECD;
3) central corneal thickness (CCT), indicating corneal edema that may delay vis-
ual recovery after cataract surgery; 4) cumulative dissipated energy (CDE); and 5)
effective phacoemulsification time (EPT), a measure of the duration of phacoemul-

sification at 100% power in continuous mode.

2.4. Data Collection and Risk of Bias Assessment

Two authors (M.R. and L.B.) independently retrieved data from original studies
following a pre-specified data sheet to collect information on demographic char-
acteristics and outcome measures. Discrepancies were resolved between the au-
thors in consensus.

Each study included was appraised using the revised Cochrane risk of bias tool
for assessing bias in non-randomized trials (ROBINS-I) or the risk of bias tool to

assess the quality of randomized controlled trials (RoB-2) [12]. Three authors
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(M.R., M.A. and R.C.) individually evaluated the risk of bias in each trial included
in the analysis and discrepancies were resolved by reaching a consensus in inter-
pretation. As per Cochrane recommendations, we did not perform funnel plot
analysis for publication bias due to the absence of any given outcome with >10

studies included.

2.5. Data Synthesis and Analysis

Continuous outcomes were compared using weighted mean differences (MD),
standard deviations (SD) and 95% confidence intervals (CI). Given the clinical
differences of studies included, a restricted maximum likelihood model was used.
We assessed heterogeneity with I? statistics and Cochran’s Q test; p-values < 0.10
were considered significant for heterogeneity, whereas I? values of 0%, 1% - 25%,
26% - 50%, and >50% were indicative of no heterogeneity, low, moderate, and
substantial heterogeneity, respectively. When high heterogeneity was observed,
we performed sensitivity analyses by 1) removing each individual study from the
outcome assessment, in leave-one-out sensitivity analysis; and 2) using adjusted
risk estimates from non-randomized studies, when available. R version 4.4.2 (R

Foundation for Statistical Computing) was used for the statistical analysis.

3. Results
3.1. Study Selection and Baseline Characteristics

As shown in Figure 1, a total of 1565 articles were initially identified through da-
tabase searches. After removing duplicates, 584 articles were excluded through
screening titles and abstracts for relevant studies. Of the remaining 80 studies eli-
gible for full text review, 19 studies, including two randomized controlled trials
(RCTs), were ultimately selected for inclusion in this meta-analysis.

The 19 included studies involved a total of 5433 cases of dense cataracts, of
which 2315 (42.6%) were performed using FLACS and 3118 (57.4%) were per-
formed using CPS. These studies were conducted across 12 countries and had fol-
low-up periods ranging from 3 to 66 months. Average age ranged from 55.2 to
79.1 years. All included studies directly compared FLACS with CPS. The overall
characteristics of the included studies are described in Table 1.

3.2. Pooled Analysis of All Studies

FLACS was associated with a statistically significant reduction in EPT (MD 2.92s;
95% CI: —5.23 to —0.61; p = 0.013; I* = 97%; Figure 2) and CDE (MD —3.23 J; 95%
CIL: -5.11 to —1.34; p < 0.001; I* = 93%; Figure 3) compared to CPS among 651
eyes. There were no significant reductions in ECD (MD 74.13; 95% CI —93.52 to
241.77; p = 0.39; I = 90%; Figure 4), % ECD loss at one week (MD —4.61; 95% CI
—21.02 to 11.80; p = 0.58; I = 95%; Supplementary Figure S1(A)) and one month
(MD -5.26; 95% CI —-22.34 to 11.83; p = 0.55; I* = 96%; Supplementary Figure
S1(B)), or in CCT at day one (MD -11.34; 95% CI —40.12 to 17.43; p = 0.44; I* =
84%; Supplementary Figure S2(A)), one week (MD —1.84; 95% CI —20.07 to
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Figure 1. PRISMA 2020 flow diagram.

Table 1. Baseline characteristics of included studies.

FLACS Age, years Females, n (%) Eye Cases, n Follow-up,

Study Stdy Design  COUntIy py.iform FLACS/CPS ~ FLACS/CPS ~ ELACS/CPS months
Assaf 2021 Prospective Cohort ~ Egypt  Catalys  62.5/62.4 NAS 117/133 12
Duan 2017 Prospective Cohort ~ China NA NA NA 73/74 12

He 2021 Retrospective Cohort  China Victus  70.0/69.7 19 (57.6%)/18 (58.1%) 47749 24
Al-Mohtaseb 2017  Prospective Cohort EUA LenSx 66.7/69.5 34 (56.6%)/31 (51.6%) 60/60 24
Lin 2021 Case-control China LenSx  65.2/66.7 124 (57%)/161 (56%) 218/288 36
Titiyal 2016 Prospective Cohort India LenSx 62.9/64.8 20 (50.0%)/23 (57.5%) 40/40 NA
Hatch 2015 Prospective Cohort Germany Catalys  73.4/74.0 NA NA NA
Ganesh 2024 RCT India Lensar  68.0/66.4 NA 50/50 6
Ou 2023 Case-control NA LDV Z8 65.9/68.4 NA NA 11
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Continued
Salgado 2023  Retrospective Cohort Portugal LDV Z8 72.7/72.7 NA NA 66
Léda 2023 Prospective Cohort Brazil LenSx  68.7/68.4 48 (57.1%)/48 (57.1%) 84/84 6
Medhi 2022 Retrospective Cohort  India LenSx 55.2/55.7 635 (72.7%)/470 (37.5%) 873/1251 36
Baldascino 2022 Prospective Cohort Italy LenSx 66/66 34 (51.5%)/18 (52.9%) 66/34 9
Crozafon 2021  Retrospective Cohort  France 71.7/72.2 NA 496/811 60
Chee 2021 RCT Singapore Victus  72.8/75.8 21 (46.6%)/21 (43.7%) 45/48 16
Horta 2019 Prospective Cohort ~ Brazil LenSx NA NA 73/87 6
Twardzik 2019 Prospective Cohort  Poland LDV Z8 79.1/74.6 20 (76.9%)/43 (70.3%) 26/61 12
Chen 2017 Prospective Cohort China LenSx 68.4/70.3 29 (61.7)/27 (56.3) 47/48 NA
Hengerer 2013 RCT Germany NA 70.9/70.9 NA NA 3

Data are presented as means, unless stated otherwise. CPS, conventional phacoemulsification surgery; FLACS, femtosecond laser-

assisted cataract surgery; NA: not available; RCT, randomized controlled trial.

FLACS PHACO Mean Difference
Study Mean SD Total Mean SD Total Weight MD 95% Cl IV, Random, 95% Cl
Chen 2017 1219 6.0 47 19.08 7.12 48 13.7% -6.89 [9.55;-4.23) —H—
Hatch 2015 135 164 60 6385 383 60 162% -550 [-6.55;-4.45] :
Horta 2019 838 932 39 1255 838 45 11.5% -417 [7.98;-0.36] —H-—
Assaf 2021 5297 1060 42 56.14 990 44 105% -3.17 [751; 1.17] ——@—
Chee 2020 677 328 22 873 390 48 153% -1.96 [3.72;-0.20] =l
Ganesh2024 442 227 50 6.14 362 50 16.1% -1.72 [-2.90;-0.54] -
He 2021 1422 127 47 1236 186 49 16.6% 1.86 [1.23; 2.49)] ; =
Total (95% CI) 307 344 100.0% -2.92 [-5.23;-0.61] e
Heterogeneity: Tau? = 8.2388; Chi? = 171.98, df = 6 (P < 0.01); P =97%
Test for overall effect: Z = -2.48 (P = 0.013) -5 0 5

Favors FLACS Favors PHACO

Figure 2. Femtosecond laser-assisted cataract surgery was associated with a significantly reduced effective
phacoemulsification time compared to conventional phacoemulsification surgery.

FLACS PHACO Mean Difference
Study Mean SD Total Mean SD Total Weight MD 95% ClI IV, Random, 95% ClI
Ou 2022 1296 234 54 1847 432 98 23.3% -551 [657;-445] W
Baldascino 2022 10.50 4.80 66 1550 640 34 17.6% -5.00 [-7.44;-2.56] —H—
Titiyal 2016 1810 1150 40 21.00 1090 40 9.3% -290 [7.81; 201 —&——
Leda 2023 993 098 84 1175 128 84 249% -1.82 [-2.16;-1.48] |
Salgado 2023 233 058 34 369 089 34 249% -136 [-1.72;-1.00] :
Total (95% Cl) 278 290 100.0% -3.23 [-5.11;-1.34] -
Heterogeneity: Tau? = 3.6645; Chi’ = 59.71, df = 4 (P < 0.01); 2= 93% T '
Test for overall effect: Z =-3.36 (P < 0.001) -5 0 5

Favors FLACS Favors PHACO

Figure 3. Femtosecond laser-assisted cataract surgery was associated with a significantly lower cumulative
dissipated energy compared to conventional phacoemulsification surgery.

16.39; p = 0.84; I’ = 78%; Supplementary Figure S2(B)), up to one month (MD
—3.34; 95% CI —14.85 to 8.17; p = 0.57; I* = 81%; Supplementary Figure S2), or
three months (MD 1.11; 95% CI —19.53 to 21.76; p = 0.92; I* = 85%; Supplemen-
tary Figure S2).
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Study or FLACS PHACO Mean Difference
Subgroup Mean SD Total Mean SD Total Weight MD 95% Cl IV, Random, 95% CI
A) 1 Week
He 2021 2097.47 155.53 47 2236.48 219.46 49 545% -139.01 [-214.86;-63.16] . 3
Chen 2017 2338.34 416.04 47 1947.38 566.41 48 455% 390.96 [191.40;590.52) —i—
Total (95% Cl) 94 97 100.0% 117.61 [-401.49; 636.71] ——e R ———
Heterogeneity: Tau? = 134502.0551; Chi% = 23.67, df = 1 (P < 0.01); 12 = 96%
Test for overall effect: Z = 0.44 (P = 0.66)
B) Up to 1 Month
He 2021 2100.77 160.90 47 2233.98 22525 49 21.3% -133.21 [-211.27;-55.15] -
Chee 2020 2232.00 454.00 23 2247.00 376.00 48 17.3% -15.00 [-228.87; 198.87] ——
Ganesh 2024 2210.16 210.60 50 2148.42 221.87 50 21.2% 61.74 [-23.05; 146.53] -
Ou 2022 2231.04 58.25 54 214500 81.03 98 221% 86.04 [ 63.71;108.37]
Chen 2017 2378.44 406.02 47 1962.40 546.36 48 18.0% 416.04 [222.74;609.34] —a—
Total (95% Cl) 221 293 100.0% 74.13 [-93.52; 241.77] i
Heterogeneity: Tau? = 32125.3714; Chi? = 40.93, df = 4 (P <0.01); 12 = 90%
Test for overall effect: Z = 0.87 (P = 0.39)
| —— | —

-600-400-200 0 200 400 600
Favors FLACS Favors PHACO

Figure 4. There were no significant differences in endothelial cell density between groups.

3.3. Sensitivity Analysis

We conducted leave-one-out sensitivity analyses for outcomes with high hetero-
geneity. For the outcomes of EPT, CDE, CCT, and ECD, the omission of each
study, sequentially, did not change the overall analysis results (Supplementary
Figure S3).

3.4. Quality Assessment

One RCT was classified as having a ‘moderate risk’ of bias [10] due to deviations
from the intended interventions, while the other trial was assessed as having a low
risk’ [9] (see Supplementary Figure S4). Given the non-randomized nature of
most studies, which are subject to confounding and selection biases, six were cat-
egorized as having a ‘serious risk’ of bias [13]-[18], whereas 13 studies were clas-
sified as having a ‘moderate risk’ of bias, [5] [19]-[29] attributed to confounding
factors, participant selection, deviations from intended interventions, and the se-
lection of reported results (see Supplementary Figure S4). Unfortunately, we
could not perform funnel plot analysis to assess for publication bias due to the

absence of any given outcome with > 10 studies.

4. Discussion

This meta-analysis compared the outcomes of FLACS and CPS for dense cataracts
by pooling the data from 19 studies with a total of 5433 cases. Our findings indi-
cate that FLACS significantly reduced EPT and CDE compared to CPS. However,
there were no significant differences in ECD, percentage ECD loss, or CCT, re-
gardless of time of follow-up.

Cataracts remains a major cause of vision impairment and blindness globally
[1]. Importantly, dense cataracts challenge the surgeon due to the need for pro-
longed phacoemulsification time and increased ultrasound energy, often leading
to endothelial cell damage and corneal edema [3]. Our findings indicate that the
reduction in EPT and CDE associated with FLACS for patients with dense cata-
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racts is noteworthy and clinically relevant. By pre-fragmenting the lens with
femtosecond laser technology, FLACS minimizes the reliance on ultrasound en-
ergy, thereby reducing CDE. This reduction can potentially improve postopera-
tive recovery by limiting collateral thermal damage to surrounding ocular tissues.

A previous meta-analysis compared both techniques in patients cataracts, alt-
hough without a dedicated subgroup assessment of dense cataracts. Both FLACS
and CPS were found to be effective and safe, although FLACS required less ultra-
sound energy, with a more precise treatment [30]. There was no significant dif-
ference in visual acuity between both methods at 6 months. Our results align with
previous studies that reported advantages of FLACS over CPS for energy con-
sumption and surgical efficiency, especially in complex cases [6]. For example,
study by Hatch et al [24] demonstrated similar reductions in EPT, supporting the
hypothesis that FLACS may enhance surgical outcomes in cases of advanced lens
opacification.

Despite the reduction in surgical energy, FLACS did not yield a significant ben-
efit for ECD preservation or CCT reduction. These findings suggest that whilst
FLACS reduces intraocular trauma associated with ultrasound energy, it may not
directly impact endothelial cell loss in the short-term. The lack of significant ECD
differences could be attributed to the cumulative effect of other surgical factors,
including fluid turbulence and surgical manipulation during lens removal, which
remain common to both FLACS and CPS.

The primary strength of this meta-analysis lies in its inclusion of 19 studies,
which provides a robust pooled analysis of surgical outcomes in dense cataracts.
By demonstrating significant reductions in EPT and CDE, our findings highlight
the role of FLACS as a valuable tool in minimizing intraoperative energy use. This
benefit is particularly relevant for patients with preexisting corneal compromise,
where excessive energy usage may exacerbate endothelial cell loss [9]. Our find-
ings support the use of FLACS as a preferable technique in cases of dense cataracts
where minimizing phacoemulsification time and energy is critical. However, the
decision to adopt FLACS must be balanced with cost considerations, equipment
availability, and surgeon familiarity with the technology. Currently, in clinical
practice, most surgeons use CPS due to the high cost of femtosecond laser equip-
ment [31] [32].

This study is not without limitations. First, there was significant heterogeneity
in outcomes, which may reflect differences in study design, surgical techniques,
and patient populations between studies. Nevertheless, we performed leave-one-
out sensitivity analyses and confirmed that findings were not dependent on one
given study for any outcome. Second, most of the included studies were observa-
tional, which are associated with a higher risk of bias, particularly confounding.
Due to the absence of patient-level data, we could not perform and multivariate
adjusted analysis to minimize confounding in observational studies. Third, the
follow-up duration was inconsistent across studies, with some failing to assess

long-term endothelial outcomes or visual acuity. Lastly, variations in FLACS plat-
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forms (e.g., LenSx, Catalys, Victus) and differences in the definition of “dense cat-
aract” may have influenced the results. Standardized protocols for assessing cata-
ract density and surgical outcomes are needed to improve comparability among
studies.

Reducing CDE is very important for cases of cornea with low endothelial cell
count, guttata, in elderly patients. In the papers included in this meta-analysis, the
surgeon’s experience was not cited, contributing to the heterogeneity of the meta-
analysis. Another limitation of this meta-analysis is the short follow-up time of
patients for better assessment of corneal health. For future studies, it would be
important to develop a single classification system for cataract staging to improve
comparability between studies. Future studies could also investigate other varia-

bles such as posterior capsule rupture and posterior capsule opacity.

5. Conclusion

FLACS offers significant advantages over CPS in reducing ECT and CDE for
dense cataracts. However, its impact on endothelial health remains inconclusive.
While FLACS shows promise as a safer and more efficient surgical approach for
dense cataracts, high-quality RCTs with standardized methodologies are war-
ranted to validate our findings and explore the long-term impact of FLACS on
visual outcomes, endothelial health, and patient satisfaction. Studies focusing on
cost-effectiveness and learning curves associated with FLACS adoption will also

be critical for broader clinical implementation.
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Supplementary

Table S1. Search strategy.

PUBMED:

Set Terms Results
#1 Cataracts (Cataract OR “Cataract”[Mesh] OR Cataracts) 89,178
#2 FLACS (“femtosecond laser” OR FLACS OR femtolaser OR “fs-assisted”) 9673

#3 Phacoemulsification (Phacoemulsification OR Phacoemulsification [Mesh] OR phakoemulsification OR phaco 31,165

OR CPS)
#4 1 AND 2 AND 3 586
EMBASE:
Set Terms Results
#1 Cataracts (Cataract OR “Cataract”[SH] OR Cataracts) 127,510
#2 FLACS (“femtosecond laser” OR FLACS OR femtolaser OR “fs-assisted”) 9909

#3 Phacoemulsification (Phacoemulsification OR Phacoemulsification [Mesh] OR phakoemulsification OR phaco 48,010

OR CPS)
#4 1 AND 2 AND 3 816
Cochrane Central:
Set Terms Results
#1 Cataracts (Cataract OR Cataracts) 10,134
#2 FLACS (“femtosecond laser” OR FLACS OR femtolaser OR “fs-assisted”) 570
#3 Phacoemulsification (Phacoemulsification OR phakoemulsification OR phaco OR CPS) 5252
#4 1 AND 2 AND 3 163
Study or FLACS PHACO Mean Difference
Subgroup Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
A) 1 Week
Chen 2017 13.10 13.13 47 26.44 20.79 48 47.0% -13.34 [-20.32;-6.36] ——
He 2021 15.24 4.00 47 11.82 5.48 49 53.0% 342 [ 1.51, 5.33] B
Total (95% CI) 94 97 100.0% -4.61 [-21.02; 11.80] —e N ——

Heterogeneity: Tau? = 133.6358; Chi” = 20.61, df = 1 (P < 0.01); I* = 95%

Test for overall effect: Z = -0.55 (P = 0.58)

B) 1 Month

Chen 2017 11.42 12.10 47 25.67 18.87
He 2021 15.12  4.09 47 11.93 5.71
Total (95% ClI) 94

Test for overall effect: Z = -0.60 (P = 0.55)

Figure S1. % ECD loss at one week and one month.

48 47.5% -14.25 [-20.61;-7.89] ——
49 525% 3.19 [ 1.21; 5.17] =

97 100.0% -5.26 [-22.34; 11.83] ——en—
Heterogeneity: Tau? = 146.2995; Chi® = 26.32, df = 1 (P < 0.01); I> = 96%
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Study or FLACS PHACO Mean Difference
Subgroup Mean SD Total Mean SD Total Weight MD 95% CI IV, Random, 95% CI
A) 1 Day

Chen 2017 570.98 51.40 47 599.21 59.40 48 31.1% -28.23 [-50.55;-5.91] —&——
He 2021 585.28 13.46 47 583.86 13.46 49 68.9% 142 [-3.97; 6.81] E
Total (95% CI) 94 97 100.0% -11.34 [-40.12; 17.43]

Heterogeneity: Tau? = 370.9255; Chi® = 6.4, df = 1 (P = 0.01); I = 84%
Test for overall effect: Z=-0.77 (P = 0.44)

B) 1 Week

Chen 2017 550.37 41.26 47 563.30 40.64 48 38.3% -12.93 [-29.40; 3.54] —&—
He 2021 568.00 14.15 47 562.04 14.35 49 61.7% 596 [ 0.26;11.66] -
Total (95% ClI) 94 97 100.0% -1.84 [-20.07; 16.39] ——

Heterogeneity: Tau? = 138.8700; Chi> = 4.51, df = 1 (P = 0.03); I> = 78%
Test for overall effect: Z=-0.20 (P = 0.84)

C) Up to 1 Month
Chen 2017 537.45 35.96 47 558.71 48.82 48 18.3% -21.26 [-38.48; -4.04] —a—

Ou 2022 558.67 26.45 54 562.90 26.71 98 27.4% -4.23 [-13.05; 4.59] —-
Ganesh 2024  536.00 29.75 50 540.00 32.16 50 23.6% -4.00 [-16.14; 8.14] —&—
He 2021 552.64 14.42 47 543.47 13.62 49 30.7% 9.17 [ 3.55;14.79] -
Total (95% Cl) 198 245 100.0% -3.34 [-14.85; 8.17] N

Heterogeneity: Tau? = 106.3265; Chi® = 16.07, df = 3 (P < 0.01); I = 81%
Test for overall effect: Z=-0.57 (P = 0.57)

D) 3 Months

Chen 2017 530.05 35.72 47 540.52 36.32 48 41.6% -10.47 [-24.96; 4.02] —&—

He 2021 539.32 13.82 47 528.63 19.98 49 584% 10.69 [ 3.84;17.54] -
Total (95% CI) 94 97 100.0% 1.11 [-19.53; 21.76] ———

Heterogeneity: Tau? = 190.4528; Chi* = 6.7, df = 1 (P < 0.01); I> = 85%
Test for overall effect: Z=0.11 (P = 0.92)

[ T I 1

-40 -20 0 20 40
Favors FLACS Favors PHACO

Figure S2. CCT at one day, one week, one month and three months.

EPT
Study Mean Difference MD 95%-Cl 12
Omitting Assaf 2021 * -2.91 [-5.51;-0.31] 97%
Omitting Chen 2017 —i -2.27 [-4.55; 0.02] 97%
Omitting Chee 2020 —— -3.12 [-5.83;-0.41] 97%
Omitting Hatch 2015 — -2.42 [-4.92; 0.08] 93%
Omitting He 2021 —=- -3.83 [-5.65;-2.02] 84%
Omitting Horta 2019 — -2.77 [-5.37;-0.18] 97%
Omitting Ganesh 2024 — -3.17 [-5.88;-0.46] 97%
Random effects model e - -2.92 [-5.23; -0.61] 97%
I T T 1
-10 -5 0 5 10
Favors FLACS Favors PHACO
ECD
Study Mean Difference MD 95%-Cl 12
Omitting Chen 2017 : 4.82 [-105.39; 115.04] 90%
Omitting He 2021 ———'—— 129.46 [-33.39; 292.32] 76%
Omitting Chee 2020 e 95.01 [-113.11; 303.14] 93%
Omitting Ganesh 2024 B i — 80.65 [-143.27; 304.56] 93%
Omitting Ou 2022 — e —— 74.09 [-151.88; 300.05] 90%
Random effects model —— 74.13 [-93.52; 241.77] 90%
I T T T 1
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CDE
Study Mean Difference MD 95%-Cl 12
Omitting Baldascino 2022 : -2.85 [-4.98; -0.72] 94%
Omitting Leda 2023 — -3.70 [-5.99; -1.41] 95%
Omitting Salgado 2023 ek -3.84 [-5.93; -1.75] 94%
Omitting Titiyal 2016 —a -3.28 [-5.40; -1.16] 95%
Omitting Ou 2022 - -2.35 [-3.90; -0.80] 73%
Random effects model <> -3.23 [-5.11; -1.34] 93%

f 1 1 1
-10 -5 0 5 10
Favors FLACS Favors PHACO

CCT
Study Mean Difference MD 95%-Cl 12
Omitting Chen 2017 ——'— 1.22 [-8.28; 10.71] 76%

Omitting He 2021
Omitting Ganesh 2024
Omitting Ou 2022

e
T ] T 1
-20 -10 0 10 20
Favors FLACS

Random effects model

Favors PHACO

-7.14 [-14.79; 0.51] 38%
-3.88 [-20.32; 12.56] 86%
-3.83 [-20.76; 13.09] 85%

-3.34 [-14.85; 8.17] 81%

Figure S3. Risk of bias summary for randomized studies.

Risk of bias summary for randomized studies (RoB 2)

Study Bias from Bias due to Bias due to Bias in Bias in Overall risk of bias
randomization |deviations from missing measurement selection of
process intended outcome f the outcomes | the reported
interventions data result
Soon-Phaik Chee 2020 Low Some concerns Low Low Low Some concerns
Ganesh 2024 Low Low Low Low Low Low
Risk of bias summary for non-randoemized studies (ROBINS-I)
Study Bias due to Bias in Bias in Bias due to |Bias due to Bias in Bias in Overall risk
confounding |selection of [classificati | deviations missing  jmeasureme election of of bias
[participants on of from data nt of the judgement
linterventio | intended outcomes | reported
ns lintervention result
s
Al-Mohtaseb 2017 Moderate Serious Low Moderate Low Moderate Low Serious
Assaf 2020 Moderate Moderate Low Moderate Low Low Low Moderate
Assaf 2021 Moderate Moderate Low Low Low Low Low Moderate
Baldascino 2022 Moderate Serious Low Low Moderate Low Low Serious
Chen 2017 Serious Moderate Low Low Moderate Low Low Serious
Crozafon 2020 Moderate Moderate Low Low Moderate Low Low Moderate
Duan 2017. Moderate Moderate Low Low Low Low Low Moderate
Ebidalla 2020 Serious Moderate Moderate Low Moderate | Moderate Low Serious
Hatch 2015 Moderate Low Low Moderate Moderate Low Low Moderate
He 2021 Moderate Low Low Low Low Low Low Moderate
Hengerer 2013 Serious Moderate Low Moderate Low Low Low Serious
Horta 2019 Moderate Moderate Low Low Low Low Low Moderate
Leda 2023 Serious Moderate Low Low Moderate | Moderate | Moderate Serious
Lin 2022 Moderate Low Low Low Low Low Low Moderate
Ou 2022 Moderate Low Low Moderate Moderate Low Low Moderate
Rong 2019 - - - - - - - -
Balgado 2016 +| Moderate Moderate Low Low Moderate Low Moderate Moderate
Titiyal 2016 Moderate Moderate Low Low Low Low Moderate Moderate
Twardzik 2019 Moderate Low Low Low Low Low Low Moderate

Figure S4. Risk of bias summary for non-randomized studies.
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