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Purpose: To evaluate the visual outcomes and complication rates of cataract surgery in high myopic patients through a systematic
review and meta-analysis.

Methods: Following the PRISMA 2020 guidelines, a comprehensive literature search was conducted across multiple databases to
identify studies reporting on cataract surgery outcomes in highly myopic patients. Eight studies, involving 1,996 patients (2,826 eyes),
were included in the meta-analysis. Data on pre- and postoperative best-corrected visual acuity (BCVA), intraoperative and post-
operative complications, and study characteristics were extracted. Random-effects models were used to calculate pooled estimates due
to significant heterogeneity among studies.

Results: Cataract surgery significantly improved BCVA in high myopic patients, with an average improvement of —1.72 logMAR
units (95% CI: —2.37 to —1.06). Substantial heterogeneity was observed across studies (12 = 84.4%, 95% CI: 65.2%-93.1%).
Intraoperative and postoperative complications occurred at the following pooled incidences: transient intraocular pressure (IOP)
elevation 13.03% (95% CI, 9.59%—17.47%), posterior capsule opacification (PCO) at 12.11% (95% CI, 4.00%—-31.30%), cystoid
macular edema (CME) at 2.41% (95% CI, 0.84%—6.76%), intraoperative posterior capsule rupture (PCR) at 2.01% (95% CI, 0.89%—
4.44%), retinal detachment (RD) at 1.97% (95% CI, 1.21%-3.21%), retinal breaks at 1.89% (95% CI, 0.85%—4.14%) and intraocular
lens (IOL) dislocation at 0.67% (95% CI, 0.21%-2.04%).

Conclusion: Cataract surgery is effective in improving vision in highly myopic patients but is associated with a moderate risk of
complications. The high heterogeneity among studies underscores the need for standardized methodologies and more comprehensive
assessments of ocular health in future research. These findings provide valuable insights for optimizing clinical management and
enhancing patient counseling.
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Introduction
High myopia, defined as a refractive error of —6.0 diopters (D) or more, is a growing public health concern worldwide
due to its increasing prevalence and associated ocular complications.' In East Asia, the prevalence of myopia in young
adults ranged from 80% to 90%, of which one-fifth had high myopia.> By 2050, the number of highly myopic individuals
was predicted to be 938 million, which was about 9.8% of the world population.> The elongation of the eye axis,
a characteristic feature of high myopia, brings about a series of anatomical and pathological changes that pose substantial
challenges, such as posterior staphyloma, thinner sclera, fragile zonular fibers and chorioretinal atrophy. Therefore,
patients with high myopia are at higher risk of developing various sight-threatening conditions, including cataracts,
retinal detachment, macular degeneration, and glaucoma.

Cataract surgery is one of the most commonly performed ophthalmic procedures globally and is generally effective in
restoring vision.* Highly myopic patients are more prone to developing cataracts due to pathological changes associated
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with high myopia,® which also influence their surgical outcomes. The curvature changes of the ocular wall caused by
posterior scleral staphyloma could lead to positioning deviations of surgical instruments, and the fragile zonular fibers
increase the risk of posterior capsule rupture (PCR) during the operation; the deformation of the posterior pole easily
causes the optical center of the intraocular lens (IOL) to deviate from the visual axis, affecting the refractive effect; the
thinner sclera makes it more difficult to maintain the stability of the anterior chamber under intraoperative negative
pressure, which also increases the probability of iris injury and PCR. Chorioretinal atrophy makes highly myopic patients
more likely to develop peripheral retinal breaks under the influence of intraoperative intraocular pressure fluctuations and
vitreous disturbances, which may develop into rhegmatogenous retinal detachment. In addition, the poor baseline retinal
function also leads to limited visual acuity improvement after surgery.’ Therefore, understanding the visual outcomes and
complication rates of cataract surgery in this population is critical for optimizing clinical management.

Previous studies have investigated the efficacy and safety of cataract surgery in highly myopic patients, but the
findings remain inconsistent. While some reports suggest significant improvements in best-corrected visual acuity
(BCVA) after surgery,® others highlight the challenges posed by high rates of intraoperative and postoperative
complications.” Common intraoperative and postoperative complications of cataract surgery include PCR, anterior
chamber collapse, endophthalmitis, corneal edema, increased intraocular pressure, posterior capsular opacification,
retinal detachment, and macular edema.'® Zuberbuhler found a posterior capsule rupture rate of 2.8% and a retinal
detachment rate of 1.3% in highly myopic patients with an axial length longer than 30.0 mm and considered that this
ratio was unrelated to axial length growth.!' However, Fesharaki et al found that for every 1 mm increase in axial length,
the incidence of intraoperative complications increased by 1.22 times.'? The heterogeneity in study designs, patient
selection criteria, and outcome measurements has limited the comparability and generalizability of existing evidence.
A previous meta-analysis has demonstrated that such surgery significantly improves visual acuity in patients with high
myopia (defined as axial length > 25.0 mm), as shown in a review of 28 studies involving 19,586 eyes—though the
procedure involves higher risks of complications compared to non-myopic populations.” Considering that there is no
classification for high myopia based on axial length, and the classification of myopia relies on the refractive value, this
study introduces a different definition of high myopia (preoperative refraction < —6D) to homogenize the study
population and reduce confounding from moderate myopia, and inclusion of the most recent literature to reflect evolving
surgical techniques and outcomes. By addressing these gaps, our analysis aims to provide updated, refined evidence on
postoperative outcomes, including complications like retinal detachment and capsular contraction, in a more recently
defined high-myopia cohort. Our findings may help guide clinicians in preoperative counseling, surgical planning, and
postoperative care for this challenging patient population.

Methods

Literature Search Strategy and Quality Evaluation

A comprehensive literature search was conducted on 5 April 2025 across four databases: Embase, Medline, Web of
Science, and CINAHL, with publication dates restricted to the period from January 2000 to December 2024. The primary
search terms included “high myopia”, “cataract”, and “phacoemulsification”. The full search strategy was structured as
(“high myopia” OR “pathologic myopia”) AND “cataract” AND “phacoemulsification”. Additional filters limited the
results to articles published in English, involving human subjects, and categorized as “article” document types.

Search results from these databases were imported into Zotero software for consolidation. Two researchers (K.Z. and
7.7.) independently reviewed titles and abstracts based on predefined inclusion criteria: (1) the study’s primary aim must
focus on visual outcomes in patients with high myopia (defined as <-6D)'? following phacoemulsification; (2) the study
population must include high myopia patients who underwent phacoemulsification, with or without IOL implantation; (3)
visual outcomes, such as uncorrected visual acuity (UCVA) or best-corrected visual acuity (BCVA), must be clearly
defined and reported. To ensure consistency in the meta-analysis, exclusion criteria were applied: (1) studies involving
patients with specific high myopia-related complications; (2) patients who underwent additional surgeries or had
conditions potentially impacting vision; (3) duplicate publications using identical datasets were removed. After initial
screening, full-text articles were retrieved, and their quality was assessed using a “rate” methodological scoring system.
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Quality evaluation criteria included: (1) explicit definition of high myopia; (2) sample size exceeding 34 cases; (3) clear
reporting of postoperative UCVA/BCVA after completion of follow-up; (4) inclusion of well-defined study parameters
(eg, sample size, additional visual metrics); and (5) presence of a control group. Comprehensive data reporting was
expected to cover study population characteristics, surgical techniques, IOL power calculation methods, follow-up
duration, and complications (eg, intraoperative PCR and postoperative issues such as retinal detachment [RD], posterior
capsule opacification [PCO], IOL dislocation, retinal breaks, transient intraocular pressure [IOP] elevation, and cystoid
macular edema [CME]). Each quality criterion contributed one point, with studies scoring 4 or higher deemed high
quality and eligible for inclusion. Screening and quality assessments were conducted independently by K.Z. and Z.Z.,
with disputes resolved by a third senior researcher (W.X.). Additionally, a modified version of the QUADAS-2 tool'* was
employed to assess bias.

Data Collection

A tailored data extraction framework was designed to align with the study objectives. For each qualifying article, data
were extracted in 2 key areas: (1) basic publication details and author affiliations, including publication year, study
period, author names, article title, and medical institution; (2) critical outcome measures of cataract surgery in high
myopia patients, such as visual acuity, postoperative spherical equivalent refraction, and rates of surgical complications.
All extracted data were compiled into Microsoft Excel for analysis.

Statistical Methods

Data analysis was performed using SPSS software (Version 16.0, SPSS Inc., Chicago, IL, USA). Meta-analysis was
executed with the R program (Version 4.0, R Foundation for Statistical Computing, Vienna, Austria) using the “meta”
package. Forest plots were generated to display individual study estimates and pooled effect sizes with the same method.
The choice between a random effects model and a fixed effects model for meta-analysis was guided by the I” statistic: an
I? value exceeding 50% indicated significant heterogeneity, prompting the use of a random effects model, while lower
values supported a fixed effects model. Leave-one-out sensitivity analyses were performed to evaluate individual study
contributions to persistent heterogeneity. Meta-regression analyses were performed to explore potential sources of
heterogeneity in visual outcomes improvement, with axial length and preoperative BCVA as prespecified covariates.
For visual outcomes, pooled estimates were calculated as mean differences (MD) with 95% confidence intervals (CIs).
For the synthesis of complication rates across studies, the pooled proportion was calculated with 95% Cls. Eligibility for
synthesis was determined by alignment with predefined outcomes: (1) For LogMAR visual acuity change (continuous
outcome), studies were included if they reported mean differences (MD) with standard deviations (SD) or provided data
convertible to MD/SD (eg, pre- and post-operative LogMAR values); studies using non-LogMAR scales (eg, Snellen)
were excluded unless convertible. (2) For complication rates (proportion outcome), studies were included if they reported
event counts and total sample sizes for intraoperative/postoperative complications; studies with ambiguous definitions
(eg, combining minor/major complications without stratification) were excluded.

Results

Literature Screening Results

A total of 201 potentially relevant references were retrieved from the selected databases. No references were removed
due to duplication, with the full details of the search and deduplication process outlined in Appendix A. Initial screening
of titles and abstracts led to the exclusion of 180 references. Subsequent full-text review of the remaining 21 articles
resulted in the exclusion of 11 studies, leaving 10 papers for eligibility assessment. Ultimately, 8 studies'>** were
included in the meta-analysis. The quality of these studies was evaluated using the “rate” methodological scoring system,
with all studies achieving a score of 4 or higher. The study selection process was illustrated in Figure 1, and key
characteristics of the included studies were summarized in Table 1. Risk of bias was evaluated using a modified

QUADAS-2 tool, with results summarized in Supplement Figure 1. All 8 studies were conducted in Asia, featured

sample sizes exceeding 34 cases, and reported follow-up periods of at least 3 months.
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Figure | The PRISMA flow chart of paper selection.

Statistical Heterogeneity and Inconsistency
Our meta-analysis revealed a high level of heterogeneity among the included studies (I* = 84.4%, 95% CI: 65.2%—

93.1%). Therefore, a random effects model was used for subsequent analysis. The inclusion of 8 studies demonstrated
significant global heterogeneity (p < 0.0001). Local inconsistency testing using sensitivity analysis indicated that the
heterogeneity remained significant even after excluding individual studies (p < 0.0001).

Visual Outcomes of Patients with High Myopia and Cataract

The demographic and baseline information of the highly myopic patients collected in this study are presented in Table 2,
and forest plot of meta-analysis is shown in Figure 2. We collected data on 1,996 highly myopic patients (a total of 2,826
eyes) who underwent cataract surgery from 8 studies. In all the studies, the mean BCVA of highly myopic patients

Table | Characteristics of the Studies Included in the Meta-Analysis

Authors (Years) Location Study period Sample Size Follow-up Duration
Zhang et al (2024)'® China, Asia 2021-2022 230 eyes, 121 patients | year
Tamaskar et al (2024)'¢ | India, Asia 2022-2024 95 eyes, 60 patients | year

Liang et al (2024)"7 China, Asia 2020-2023 102 eyes, 102 patients 6 months

Hua et al (2024)'8 China, Asia 2020-2023 98 eyes, 74 patients 2 years

He et al (202I)'9 China, Asia | Not mentioned | 2,027 eyes, 1,400 patients I month

Lam et al (2016)*° China, Asia 2010-2013 221 eyes, 22| patients 6 months
Cetinkaya et al (2015)?' | Turkey, Asia 2008-201 | 43 eyes, 28 patients | year

Li et al (2007)22 China, Asia 1995-2003 110 eyes, 79 patients 6 months
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Table 2 Baseline Characteristics of Patients Included in the Meta-Analysis

Authors (Years) Num of eyes Age Gender Pre-operative | Post-operative | Axial Length
(Male/Female) BCVA BCVA
Zhang et al (2024)"° 230 56.29+8.14 32/28 1.01+£0.43 0.49+0.43 34.87+1.28
Tamaskar et al (2024)'¢ 95 55.10+15.03 28/32 0.88+1.27 0.32+0.18 27.77+1.08
Liang et al (2024)"7 54 60.57+11.43 29/25 1.21£0.45 0.45+0.28 29.88+2.33
Hua et al (2024)'8 46 52.48+6.41 9124 1.07£0.34 0.07+0.09 27.09+1.01
He et al (2021)" 2,027 61.48+9.68 601/799 0.78+0.49 0.17+0.26 29.52+2.26
Lam et al (2016)%° 221 60.10+10.80 Not mentioned 1.23£0.63 0.55+0.54 31.70+1.40
Cetinkaya et al (2015)%' 43 59.20+11.08 12/16 0.91+0.37 0.29+0.25 28.97+1.99
Li et al (2007)* 110 54.35+10.44 39/46 1.54+0.70 0.60+0.48 32.43%1.13

improved after cataract surgery, from 0.88 £ 0.54 logMAR to 0.25 £ 0.31 logMAR with a significant improvement of
—1.72 logMAR (95% CI: —2.37 to —1.06 logMAR, P<0.001) according to the random-effects model. The AL ( = 0.16,
p = 0.23, R2 = 0.03) and pre-BCVA (p = —0.33, p = 0.83, R? = 0) were not significantly associated with the degree of
visual improvement in the meta-regression analysis.

Incidence of Intra-Operative and Post-Operative Complications of Cataract Surgery in
High Myopia Patients

For intraoperative complications, the incidence of PCR in highly myopic patients during cataract surgery was evaluated
in five studies. The reported rates ranged from 0.94% to 8.18%, and a meta-analysis showed a pooled PCR rate of 2.01%
(95% CI, 0.89%—4.44%, Figure 3).

For postoperative complications, transient IOP elevation was examined in two studies, with reported rates from
11.74% to 18.52%, and the pooled estimate reached 13.03% (95% CI, 9.59%—17.47%). Posterior capsule opacification
(PCO) was investigated in 5 studies, with an incidence range of 1.36% to 40.00%, and the pooled estimate was 12.11%
(95% CI, 4.00%-31.30%, Figure 4). Cystoid macular edema (CME) was assessed in 2 studies post-surgery, with
incidence rates ranging from 2.17% to 2.53%, and the pooled rate was 2.41% (95% CI, 0.84%—6.76%). Postoperative
RD was evaluated in 7 studies, with incidence rates spanning 0.82% to 4.35%, and the pooled overall rate was 1.97%
(95% CI, 1.21%—3.21%, Figure 5). Data from 3 studies on postoperative retinal breaks showed incidence rates between
1.36% and 4.65%, with a pooled rate of 1.89% (95% CI, 0.85%—4.14%). Two studies reported IOL dislocation post-
surgery, with rates ranging from 0.45% to 0.87%, and the combined rate was 0.67% (95% CI, 0.21%-2.04%, Figure 6).

Summarized ocular complications were shown in Table 3.

Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
Zhang et al. (2024) 230 0.49 0.4306 230 1.01 0.4305 + -1.19 [-1.39; -0.99] 8.9% 12.9%
Tamaskar et al. (2024) 95 0.32 0.1800 95 0.88 1.2700 -~ -0.61 [-0.91; -0.32] 4.1% 12.7%
Liang et al. (2024) 54 045 0.2800 54 1.21 0.4500 —4 -2.01 [-2.48; -1.55] 1.6% 12.3%
Hua et al. (2024) 46 0.07 0.0900 46 1.07 0.3400 —— i -3.98 [-4.69; -3.26] 0.7% 11.3%
He et al. (2021) 2027 0.17 0.2600 2027 0.78 0.4900 ; -1.55 [-1.63; -1.48] 70.9% 13.1%
Lam et al. (2016) 221 0.55 0.5400 221 1.23 0.6300 §:+ -1.16 [-1.36; -0.96] 8.6% 12.9%
Cetinkaya et al. (2015) 43 0.29 0.2500 43 0.91 0.3700 — -1.95 [-2.46; -1.43] 1.3% 12.1%
Li et al. (2007) 110 0.60 0.4752 110 1.54 0.6976 + -1.57 [-1.88;-1.27] 3.8% 12.7%
Common effect model 2826 2826 6 -1.48 [-1.54; -1.42] 100.0% .
Random effects model | <|> | | -1.72 [-2.37; -1.06] . 100.0%

Heterogeneity: /% = 93.7%, 1° = 0.8564, p < 0.0001
4 2 0 2 4

Figure 2 Meta-analysis forest plot of vision improvement (8 studies).
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Study Events Total Proportion 95%-ClI
Zhang et al. (2024) 3 230 —*—— 0.0130 [0.0027; 0.0376]
Liang et al. (2024) 2 54 —|—= 0.0370 [0.0045; 0.1275]
He et al. (2021) 19 2027 &= 0.0094 [0.0057; 0.0146]
Lam et al. (2016) 3 221 =+ 0.0136 [0.0028; 0.0392]
Li et al. (2007) 9 110 ! =) 0.0818 [0.0381; 0.1496]
1
I
Common effect model 2642 < 0.0136 [0.0098; 0.0188]
Random effects model A 0.0201 [0.0089; 0.0444]

Heterogeneity: /12 = 86.9%, > = 0.6201, p<0.0001 ' T T T T 1
0.02 006 0.10.12

Figure 3 Meta-analysis forest plot of incidence of posterior capsule rupture during surgery in high myopia patients.

Study Events Total Proportion 95%-Cl
Tamaskar et al. (2024) 6 95 ——0———: 0.0676 [0.0315; 0.1390]
Hua et al. (2024) 8 46 ——i—°— 0.1740 [0.0895; 0.3110]
Lam et al. (2016) 3 221+ : 0.0136 [0.0044; 0.0412]
Cetinkaya et al. (2015) 11 43 i E 0.2558 [0.1477; 0.4054]
Li et al. (2007) 44 110 : — 0.4000 [0.3128; 0.4940]
Common effect model 515 <'> 0.1406 [0.1132; 0.1734]
Random effects model i — 0.1211 [0.0400; 0.3130]

Heterogeneity: /° = 93.1%, 1% = 1.7049, p < 0.0001 ! ! !
01 02 03 04

Figure 4 Meta-analysis forest plot of incidence of posterior capsule opacity after surgery in high myopia patients.

Study Events Total Proportion 95%-Cl
Zhang et al. (2024) 5 230 ——— 0.0217 [0.0091; 0.0512]
Tamaskar et al. (2024) 1 95 +=—F— 0.0082 [0.0009; 0.0714]
Liang et al. (2024) 2 54 =5 0.0370 [0.0093; 0.1364]
Hua et al. (2024) 2 46 = 0.0435 [0.0109; 0.1579]
Lam et al. (2016) 3 221 —+— 0.0136 [0.0044;0.0412]
Cetinkaya et al. (2015) 1 43 s 0.0233 [0.0033; 0.1475]
Li et al. (2007) 2 110 +—— 0.0182 [0.0046; 0.0698]
|
|
Common effect model 799 <> 0.0197 [0.0121; 0.0321]
Random effects model < 0.0197 [0.0121; 0.0321]

Heterogeneity: /2 = 0.0%, t* =0, p = 0.8009 ! ! !
0.05 0.1 0.15

Figure 5 Meta-analysis forest plot of incidence of retinal detachment after surgery in high myopia patients.

Discussion
Cataract surgery in highly myopic patients presents unique challenges due to the anatomical and pathological features.
The presence of pre-existing chorioretinal lesions limited visual acuity improvement,® and complication of cataract

surgery was increased including posterior capsular rupture,'” retinal detachment, macular edema,?* posterior capsular
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Study Events Total Proportion 95%-Cl

Zhang et al. (2024) 2 230 — 0.0087 [0.0011; 0.0311]

Lam et al. (2016) 1 221 0.0045 [0.0001; 0.0250]
Common effect model 451 = 0.0067 [0.0021; 0.0204]
Random effects model p—— 0.0067 [0.0021; 0.0204]

Heterogeneity: /> = 0.0%, ?=0,p=05925 | I T T T 1
0.0050.010.0150.020.0250.03

Figure 6 Meta-analysis forest plot of incidence of IOL dislocation after surgery in high myopia patients.

opacification,” capsular contraction syndrome®® and transient intraocular pressure elevation.”’** This study system-
atically evaluated 8 high-quality studies via meta-analysis to assess the benefits and risks of cataract surgery in this
population, focusing on visual acuity changes and complication incidences.

The high level of heterogeneity observed in this meta-analysis highlights the variability across studies. This
heterogeneity may stem from differences in patient selection criteria, surgical techniques, and postoperative care
protocols. Although all included studies used axial length and refractive error as initial screening parameters, they did
not consistently account for or control other critical factors, such as the presence of fundus lesions or systemic
comorbidities. These unmeasured confounders likely contributed to the observed variability in complication rates and

visual outcomes. Although all studies met the inclusion criteria, in Zhang'®> and Lam’s*

studies, their patients had an
axial length greater than 30.0 mm, indicating poorer fundus conditions compared to other highly myopic eyes, which was
associated with higher incidences of intraoperative and postoperative complications. In contrast, Hua’s'® study excluded
patients with fundus lesions, which may have contributed to the heterogeneity.

Our analysis demonstrated a significant improvement in BCVA from 0.88 + 0.54 logMAR to 0.25 + 0.31 logMAR
after cataract surgery in highly myopic patients, with an average improvement of —1.72 logMAR units. Neither AL nor
pre-BCVA was significantly associated with the degree of visual improvement. Considering highly myopic patients with
longer AL were more prone to developing high-density nuclear cataracts,”® the cataract surgery could effectively remove
the opaque lens, improving the transparency of the patient’s refractive media. However, for highly myopic patients with
concurrent fundus lesions, the efficacy of the surgery can be significantly reduced. In this study, all included patients
were free of other fundus diseases prior to surgery, which may partially explain why the degree of visual improvement
was not influenced by axial length or preoperative BCVA.

Cataract surgery in highly myopic patients presents unique challenges due to the anatomical and pathological
characteristics of these eyes, such as elongated axial lengths and pre-existing retinal or choroidal vulnerabilities.>
These factors contribute to a spectrum of intraoperative and postoperative complications, which we systematically
evaluated in this meta-analysis. PCR emerged as a notable intraoperative complication in highly myopic patients, with

a pooled incidence of 2.01% (95% CI, 0.89%—4.44%) across five studies. This rate is higher than the approximately 1.1%

Table 3 Summarized Incidence of Intra-Operative and Post-Operative
Complications of Cataract Surgery in High Myopia Patients

Complication Report Counts | Pooled Rate (95% CI)

2.01% (0.89%—4.44%)
1.97% (1.21%-3.21%)
13.03% (9.59%—17.47%)
11.68% (4.54%26.85%)
2.41% (0.84%—6.76%)
.89% (0.85%4.14%)
0.83% (0.31%-2.19%)

Posterior capsule rupture
Retinal detachment

Transient intraocular pressure
Posterior capsule opacification
Cystoid macular edema
Retinal breaks

W W NN O NOU;

IOL dislocation
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reported in the general population undergoing cataract surgery,” '~

which may result from the higher prevalence of thin
weak zonules in high myopia.*® Besides, weak zonules could also lead to IOL dislocation after surgery.** A study has
reported that high myopia is a primary risk factor for intraocular lens (IOL) dislocation, with the duration from surgery to
dislocation documented as 7.5 + 5.2 years.>> In our study, IOL dislocation occurred at a pooled rate of 0.67% across 2
studies, which was lower than the 1.85% reported in the general population.’® This discrepancy may be attributed to
insufficient follow-up duration in the included studies.

RD is a well-recognized postoperative concern in high myopia, with our meta-analysis reporting a pooled incidence of
1.97% across seven studies. This rate markedly exceeds the 0.51% observed in the general cataract surgery population.>” The
heightened susceptibility in highly myopic patients is attributable to the inherent retinal thinning and stretching associated with
axial elongation, which renders the retina more prone to tears and detachment, particularly if vitreoretinal traction is
exacerbated during surgery.®’ Furthermore, intraoperative events such as PCR or vitreous loss may amplify this risk by
disrupting vitreoretinal stability. Additional, retinal breaks were reported in three studies with a pooled incidence of 1.89%.
While specific data for the general population are less commonly isolated, their incidence is inferred to be lower (likely < 1%)
based on RD rates. In highly myopic eyes, retinal breaks arise from similar mechanisms as RD.*® This disparity underscores
the critical need for preoperative retinal assessment and meticulous surgical technique in this cohort. Besides, cataract surgery
in highly myopic patients can exacerbate vitreous disturbances, promoting posterior vitreous detachment (PVD) that increases
retinal traction. It has been confirmed that the progression rate of PVD after cataract surgery is significantly higher in highly
myopic patients.’® This heightened PVD risk, coupled with preexisting retinal thinning from axial elongation, elevates the
likelihood of retinal breaks and detachment.

PCO, a frequent postoperative complication, showed a pooled incidence of 12.11% across 5 studies in our analysis. In
contrast, PCO rates in the general population can reach up to 50% within 25 years post-surgery.*® In the literatures
included in this study, there were three studies with a follow-up period of more than 2 years, and the highest PCO rate
observed in them was 25.6%. The seemingly lower pooled rate in our cohort may reflect differences in surgical
techniques, such as IOL design or capsular polishing. However, the wide confidence interval suggests significant
heterogeneity, possibly due to variations in axial length or capsular bag dynamics in highly myopic eyes. The stretched
capsular bag in these patients might alter epithelial cell proliferation patterns, potentially reducing PCO formation
compared to the general population, though further studies are needed to confirm this hypothesis.

CME presented a pooled incidence of 2.41% across two studies, higher than the 1.17% in the general population.*' In
highly myopic patients, longer axial lengths and potential choroidal vascular changes may disrupt the blood-retinal
barrier, increasing CME risk.** The slight elevation observed here may reflect these physiological differences, though the
small sample size limits definitive conclusions.

Transient IOP elevation was observed at a pooled incidence of 13.03% in two studies, which was lower than 22.0%
observed in the general cataract surgery population.*® It has been documented in the literature that a smaller vertical
diameter of Schlemm’s canal and a thinner trabecular meshwork are two anatomical risk factors for early postoperative
intraocular pressure elevation in highly myopic eyes following cataract surgery.** The lower pooled rate in our analysis
could be influenced by limited study numbers or variations in viscoelastic use and postoperative management.

This meta-analysis has several limitations that warrant consideration. First, all included studies were conducted in Asia,
limiting the generalizability of our findings to other populations. Second, the high heterogeneity across studies suggests
potential biases or inconsistencies in follow-up duration, data collection and reporting methods. Third, although we attempted
to control for key variables such as axial length and refractive error, other important factors, such as fundus status, were not
consistently measured or reported. Fourth, the quality of healthcare services can significantly impact the incidence of intra-
and postoperative complications as well as final visual prognosis. Due to the lack of objective evaluation indicators for the
quality of medical institution services, this study was unable to perform regression analysis on this factor. Finally, the
retrospective nature of most included studies introduces inherent biases, necessitating cautious interpretation of the results.

In conclusion, cataract surgery in highly myopic patients is associated with significant improvements in visual acuity but also
carries a moderate risk of complications. Our findings emphasize the importance of close postoperative monitoring to ensure
optimal outcomes. Future research should focus on standardizing methodologies and incorporating more comprehensive
assessments of ocular health to address the observed heterogeneity and enhance the reliability of evidence in this field.
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