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ABSTRACT

Characteristics of high myopia cataract patients 
undergoing phacoemulsification with capsular 

tension ring implantation  
at Bali Mandara Eye Hospital

Introduction: The prevalence of cataract is increasing among patients with high myopia, making cataract surgery in this 
population more frequent and more complex than in eyes without high myopia. The capsular tension ring (CTR) may help 
improve capsular stability and reduce the risk of postoperative complications. Therefore, this study aimed to describe the 
characteristics of patients with cataract and high myopia who underwent phacoemulsification with CTR implantation at Bali 
Mandara Eye Hospital, a tertiary referral eye hospital in Bali, from July 2024 to July 2025.
Methods: This descriptive study used secondary data from medical records of patients with cataract and high myopia who 
underwent phacoemulsification with CTR implantation. Data, including age, sex, education level, and visual acuity before 
and one month after the procedure, were extracted and analyzed. The data were presented descriptively in frequency tables 
and narrative form.
Results: In this study, 211 phacoemulsification procedures with CTR implantation were performed, and 105 procedures on 
77 patients met the inclusion criteria. The majority of patients were 50 years old or older (72.7%), female (65.0%), and had 
a higher education level (31.1%). Before the procedure was carried out, the majority of patients had visual acuity in the 
blindness category (90.4%), while one month postoperatively, most achieved normal vision (53.4%).
Conclusion: Patients with cataract and high myopia who underwent phacoemulsification with CTR implantation were 
generally older and mostly female. The procedure was followed by improved visual acuity in the majority of patients.
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INTRODUCTION
The global prevalence of both cataract and 
high myopia has continued to increase.1–3 
Cataract and refractive errors are the 
leading causes of visual impairment 
and blindness worldwide.1 In Indonesia, 
cataract is the leading cause of blindness, 
severe visual impairment, and moderate 
visual impairment, while uncorrected 
refractive error is a major cause of mild 
visual impairment.4 High myopia, a 
specific type of refractive error, is defined as 
myopia of ≤ −6.00 diopters (D) or an axial 
length (AL) of ≥ 26 mm.5 High myopia is 
associated with a greater risk of several 
pathological ocular changes, including 
myopic macular degeneration, glaucoma, 
retinal detachment, and cataract.3 These 

complications not only impair visual 
function but also introduce additional 
challenges in surgical management.

The surgery for cataract in patients 
with high myopia is generally more 
complex than in non-myopic patients. 
Axial elongation and thinning of the 
ocular wall result in elongation and 
weakening of the zonular fibers, thereby 
increasing the risk of capsular bag 
instability, anterior chamber fluctuations, 
and intraoperative lens dislocation during 
phacoemulsification. Subsequently, the 
capsular tension ring (CTR) can be used to 
reduce these risks and improve intraocular 
lens (IOL) stability.6,7

With the increase in the number 
of cataract patients presenting with 
high myopia, the frequency of 

phacoemulsification procedures involving 
CTR implantation has also increased. 
However, data regarding the clinical 
characteristics and visual outcomes of 
these patients, particularly in Indonesia, 
remain limited. Published studies 
evaluating the use of CTR in high myopia 
cataract patients in Indonesia are scarce. 
Furthermore, most existing studies are 
conducted in different populations, 
which may not accurately reflect real-
world clinical practice in local tertiary 
care settings. Therefore, this descriptive 
study was designed to provide baseline 
clinical characteristics and visual 
outcomes in this population. This study 
aimed to describe the characteristics of 
cataract patients with high myopia who 
underwent phacoemulsification with 
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CTR implantation at Bali Mandara Eye 
Hospital, a tertiary referral eye hospital in 
Bali, from July 2024 to July 2025.

METHODS
This descriptive study used secondary 
data obtained from medical records at 
Bali Mandara Eye Hospital, a tertiary 
referral eye hospital in Bali, from July 2024 
to July 2025. This study was conducted 
in accordance with the principles of the 
Declaration of Helsinki. Ethical approval 
was granted by the Ethics Committee 
of Bali Mandara Eye Hospital (Nomor 
27/KEPK/RSM.BM) and the Research 
Ethics Committee of the Faculty of 
Medicine, Universitas Udayana (No: 2372/
UN14.2.2.VII.14/LT/2025). Institutional 
approval and authorization from the 
Bali Provincial Government were also 
obtained (Nomor: B.30.070/369/IZIN-E/
DPMPTSP).

Patients with high myopia cataract who 
underwent phacoemulsification with CTR 
implantation in the study period were 
included and examined at a one-month 
postoperative follow-up. Patients with 
incomplete medical records and patients 
with other ocular conditions that can 
affect the visual acuity were excluded. 

Demographic data such as age, gender, 
and education level were obtained. The 
age group was divided into two, including 
those under < 50 years old and those ≥ 50 
years old. The education level was divided 
into 4 categories, including no formal 
education, primary/elementary school, 
junior high school, senior high school, 
and higher education. The categorization 
of elementary, junior high, and senior 
high school education follows Indonesian 
government regulations, which comprises 
6 years of elementary school, 3 years of 
junior high school, and 3 years of senior 
high school. 

Visual acuity is defined as a measure 
of how clearly and sharply a person can 
see.8 Visual acuity was measured by the 
Snellen eye chart, and the World Health 
Organization (WHO) classification was 
used to categorize visual acuity. WHO 
classified visual acuity into 4 categories, 
including normal vision (6/6-6/12), 
mild visual impairment (>6/12– 6/18), 
moderate visual impairment (>6/18 – 
6/60), severe visual impairment (>6/60 – 

3/60), and blindness (<3/60).9

Data obtained from medical records 
were processed using computerized 
methods. Descriptive analyses were 
performed, and the results are presented in 
tabular form to provide an overview of the 
characteristics of cataract patients with high 
myopia undergoing phacoemulsification 
with CTR implantation, and statistical 
analysis was performed using SPSS. 
Visual acuity was converted from Snellen 
to the logarithm of the minimum angle 
of resolution (logMAR) for analysis. 
Preoperative and postoperative visual 
acuity were compared using the Wilcoxon 
signed-rank test. A p-value of <0.05 was 
considered statistically significant.

RESULTS
In this study, 211 phacoemulsification 
procedures with CTR implantation were 
identified, 87 procedures in 2024 and 
124 procedures in 2025. After applying 
the inclusion and exclusion criteria, 105 
procedures were included in the final 
analysis, comprising 44 procedures in 2024 
and 61 procedures in 2025. The sample 
in this study consisted of 105 procedures 
from 77 patients.

The demographic characteristics 
obtained include age, gender, and 
education level, which are shown in Table 
1. The majority of patients are in the age 
group ≥ 50 years old (72.7%), with the 

youngest being 20 years old and the oldest 
being 78 years old. Gender distribution 
showed females were more likely than 
males to undergo phacoemulsification 
procedures with CTR (65.0% vs 35.0%). 
Additionally, most patients have higher 
education (31.1%), followed by senior high 
school and elementary school, then junior 
high school, and no formal education. 

The visual acuity before and after the 
procedure is shown in Table 2. The majority 
of patients had vision in the blindness 
category before phacoemulsification 
and CTR implantation (90.4%). None of 
the patients had normal vision or mild 
visual impairment prior to the procedure. 
Subsequently, one month postoperatively, 
visual acuity improved, with the normal 
vision category becoming the most 
prevalent (53.4%), and no patients 
remaining in the severe visual impairment 
or blindness categories. Preoperative 
and postoperative visual acuity showed 
a statistically significant improvement 
(Wilcoxon signed-rank test, p < 0.001).

DISCUSSION
This descriptive study used secondary 
data obtained from medical records to 
characterize high myopia cataract patients 
undergoing phacoemulsification with CTR 
implantation. An increase in the number 
of procedures from 2024 to 2025 (44 vs. 
61) was observed, consistent with global 

Table 1.	 Demographic characteristics

Variable n (%)

Age

< 50 years old 21 (27.3%)

≥ 50 years old 56 (72.7%)

Gender

Female 50 (65.0%)

Male 27 (35.0%)

Education level

No formal education 3 (3.9%)

Elementary school 22 (28.6%)

Junior high school 6 (7.8%)

Senior high school 22 (28.6%)

Higher education 24 (31.1%)
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trends showing a rising prevalence of high 
myopia and cataract.2,3,10–12 Holden BA et 
al., estimate that by 2050, approximately 
49.8% of the world’s population will have 
myopia, and 9.8% will have high myopia.3 
Wan Z et al., also estimated that by 2050, 
the number of older adults living with 
cataract could increase to approximately 
between 160.8 and 211.4 million 
people.11 The increasing prevalence of 
both conditions has implications for 
the increasing need for cataract surgery, 
including phacoemulsification with CTR 
implantation.

The majority of patients were aged ≥ 
50 years (72.7%), which is consistent with 
the epidemiology of cataract showing 
an increasing incidence with advancing 
age.2,11–14 Several studies have reported 
varying peak ages for cataract occurrence, 
typically occurring in the sixth and 
seventh decades of life.2,12 In addition, 
Holden BA et al. projected an expansion 
in the age range of individuals affected by 
myopia, from 10–39 years in 2000 to 10–79 
years in 2050.3 Other studies investigating 
cataract in patients with high myopia have 
similarly reported mean ages above 50 
years, which corresponds with the results 
of this study.5,7,15,16

The majority of patients were female 
(65.0%), which is in line with previous 
reports showing that the incidence of 
cataract is higher in females than in 
males.2,5,11–14 Jiang X et al., reported a 
female-to-male cataract incidence ratio 
of 1.17:1, while other studies have shown 
ratios as high as 1.30:1.2,14 This difference 
is likely associated with several factors, 

including hormonal changes, greater 
exposure to biomass fuel during cooking, 
limited access to healthcare services, and 
genetic variation.12 A similar pattern 
has been observed in myopia, where 
females have been reported to exhibit a 
higher prevalence of myopia than males, 
potentially due to less outdoor activity 
and a greater intensity of near-work 
activities.10,17

The relationship between education 
and cataract occurrence or surgery is still 
unclear. Studies suggest that individuals 
with higher education often have greater 
health awareness and better access to 
healthcare, facilitating earlier surgical 
intervention. Conversely, other studies 
show that lower educational levels are 
associated with an increased risk of 
developing cataract.13,18 In this study, the 
largest proportion of patients had higher 
education (31.1%), followed by senior 
high school and elementary school, both 
with the same proportion (28.6%). The 
differences between education groups 
were modest. This may reflect the 
Indonesian socioeconomic context, in 
which compulsory basic education results 
in a large number of elementary school 
graduates. At the same time, financial 
constraints limit access to higher education 
for many individuals.19 In addition, family 
members with higher education may play 
a role in improving health awareness 
among patients with lower education and 
encouraging them to undergo surgery. 
These factors may explain the educational 
distribution observed in this study.

The surgical outcomes in patients 
with cataract and high myopia can be 

challenging due to combined anatomical 
and functional factors that influence 
IOL stability. Axial elongation, zonular 
weakness, and capsular structural 
changes in high myopia can increase 
the risk of IOL decentration or rotation 
following surgery.5,7,20,21 Therefore, 
the use of CTR has been proposed to 
enhance capsular bag stability in these 
cases. Several studies have shown that 
CTR implantation improves IOL stability 
in highly myopic patients undergoing 
phacoemulsification.6,7,15,16,22–24 The stable 
IOL positioning is crucial for postoperative 
visual quality, particularly in maintaining 
refractive accuracy and optimal final visual 
acuity. However, in the present study, the 
absence of a comparison group limits 
the ability to determine the independent 
effect of CTR on surgical outcomes, and 
therefore, causal conclusions cannot be 
established.

Visual acuity improved substantially, 
with a marked shift from the blindness 
category preoperatively (90.4%) to the 
normal vision category postoperatively 
(53.4%). Studies examining postoperative 
visual acuity following phacoemulsification 
with CTR implantation remain limited, 
but some studies show notable benefits. 
Miyoshi T et al. reported that visual acuity 
outcomes were slightly better in patients 
who received a CTR compared with those 
who did not, consistent with the results of 
this study.22 Zhao HY et al. reported that 
CTR use results in more accurate refractive 
outcomes without requiring adjustments 
to IOL power calculations.6 While CTR use 
may contribute to improved intraoperative 
stability and postoperative outcomes, the 
observed improvement cannot be solely 
attributed to CTR implantation due to the 
descriptive nature of this study.

Despite overall improvement, not all 
patients achieved normal visual acuity. 
This may be attributed to incomplete 
postoperative recovery and underlying 
retinal or macular pathologies commonly 
associated with high myopia, including 
myopic maculopathy, chorioretinal 
atrophy, posterior staphyloma, and 
other degenerative changes.3,20,25 In 
patients without high myopia or other 
complications, visual recovery after 
phacoemulsification is typically assessed 
within 4–6 weeks.26 However, in highly 

Table 2.	 Visual acuity before and one month after the procedure

Vision acuity categories Before procedure (%) 1 Month after 
procedure (%)

Normal 
(6/6 – 6/12)

0 (0%) 56 (53.4%)

Mild visual impairment 
(>6/12– 6/18)

0 (0%) 20 (19.0%)

Moderate visual impairment
(>6/18 – 6/60)

3 (2.9%) 29 (27.6%)

Severe visual impairment
(>6/60 – 3/60)

7 (6.7%) 0 (0%)

Blindness
(<3/60)

95 (90.4%) 0 (0%)
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myopic patients, an optimal evaluation 
time has not been established, as optical 
adaptation and healing may require 
a longer duration.16 Residual visual 
impairment may also be linked to 
comorbidities frequently observed in 
high myopia, such as retinal detachment, 
open-angle glaucoma, and degenerative 
changes of the posterior retina.3,20,25 These 
structural abnormalities can limit visual 
recovery even after successful cataract 
surgery. Furthermore, some posterior 
segment conditions may only become 
apparent after surgery, once media opacity 
is removed, allowing for more accurate 
retinal evaluation.

This study has some limitations. First, 
the short follow-up duration of only one 
month limits the assessment of long-
term visual outcomes and postoperative 
complications. Second, the retrospective 
design introduces potential information 
bias due to reliance on the completeness 
and accuracy of medical records. Third, 
selection bias may be present, as only 
cases with complete data and follow-up 
were included in the analysis. Finally, 
the absence of a control group precludes 
comparison with patients who did not 
receive CTR, thereby limiting the ability 
to draw causal inferences regarding its 
effectiveness.

Despite these limitations, this study 
provides valuable real-world data from a 
tertiary referral center in Indonesia. This 
contributes to the limited literature on 
clinical characteristics and outcomes of 
high myopia cataract patients undergoing 
phacoemulsification with CTR 
implantation. Further prospective studies 
with longer follow-up and comparative 
designs are needed to better evaluate the 
role of CTR in this population.

CONCLUSION
In conclusion, patients with cataract 
and high myopia undergoing 
phacoemulsification with CTR 
implantation were predominantly older 
and female, and the majority experienced 
improved visual acuity. Further studies 
with larger sample sizes and longer follow-
up periods are needed.
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