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ABSTRACT

Background: Cataract is the leading cause of preventable blindness
worldwide, with the highest burden in developing countries. In Indonesia, East
Java has the highest incidence of cataract. Objective: To evaluate the visual
function outcomes after phacoemulsification through a social service program
at a secondary hospital in Gresik Regency, East Java, Indonesia. Methods This
retrospective  observational study included 40 patients undergoing
phacoemulsification surgery (April 22 to May 15, 2025). Eligible patients were
those with mature or immature cataracts, with preoperative vision ranging from
mild impairment to blindness, according to WHO criteria. Postoperative
evaluations were conducted on days 1 and 14. Data were obtained from medical
records and analyzed with the Wilcoxon and Friedman tests using SPSS
version 27. Results: Among 40 patients, 37.5% were severely visually
impaired and 32.5% were blind preoperatively. Postoperatively, blindness
declined to 11.5% on day 1 and 2.5% on day 14, with 45% achieving good
vision. Visual acuity and contrast sensitivity showed significant improvement
postoperatively (both p < 0.001). Surgical complications included iritis,
Descemet’s membrane detachment, elevated intraocular pressure, and one
patient did not receive an implant due to a posterior capsular rupture during the
surgery. Conclusion: Visual function demonstrates significant early
improvements phacoemulsification through this social service program,
highlighting the value of assessing multiple visual function parameters in
routine postoperative evaluation.
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BACKGROUND

The leading cause of preventable blindness
worldwide is cataracts, with about 75% of cases
occurring in developing countries. In 2013, more than
22 million people in the United States were affected
by cataracts; this number increased to 30.1 million by
2020. Women are slightly more affected than men
(26% vs. 22.6%), and the prevalence rises to 70.5%
among individuals aged 75 and older. Age-related
cataracts are often caused by lens oxidation; however,
UV exposure, smoking, diabetes, corticosteroid use,
and other oxidative stresses also contribute'~.

A survey from the Rapid Assessment of
Avoidable Blindness (RAAB) across 15 provinces in
Indonesia between 2014 and 2016 showed that
cataract was responsible for approximately 81% of

blindness in all 3% of individuals aged 50 years and
older. East Java has the highest prevalence of cataract
in Indonesia (4.4%)(3). The definitive treatment for
cataracts is cataract surgery, which is widely
performed worldwide and is highly effective?.

Visual function is defined as the capability of the
eye and visual system to detect target stimuli.
Restoring visual function is the primary goal of
cataract surgery, particularly through
phacoemulsification, the current standard technique
for cataract removal®. Visual acuity (VA) as well as
contrast sensitivity (CS) are among the important
aspects of visual function. VA is the most widely used
measure of surgical success, with most patients
achieving good-to-excellent corrected vision within
weeks, often meeting World Health Organization
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benchmarks. However, CS is equally important, as it
is defined as the ability to detect small changes in
luminance between diffuse areas that are not
separated by defined boundaries and is used to clearly
and sharply see the outlines of small objects, as it
reflects the ability to perform daily tasks under low-
contrast conditions, such as driving at night or
reading in dim light. But it is rarely assessed in
routine eye exams. Improvements in VA and CS after
surgery significantly affect patients’ quality of life by
restoring independence and functional vision®.
Complications such as glaucoma, diabetic
retinopathy, and surgical complications may decrease
postoperative improvement. This underscores the
importance of careful preoperative evaluation and
optimal surgical technique’.

Cataract surgery in developing countries, such as
Indonesia, continues to face numerous challenges.
These challenges include low patient awareness,
inadequate infrastructure in secondary-level health
facilities, financial resource shortages, and a limited
number of trained ophthalmologists. Social service
programs that provide cataract surgery have proven
valuable in improving access to care and reducing the
overall burden of avoidable blindness among
underserved populations®. Financial support remains
necessary to sustain social service programs that
provide access to cataract surgery. Not only to
increase the availability of care, but it also plays a
crucial role in improving visual function’. Therefore,
this study aims to evaluate visual function outcomes
after phacoemulsification at a secondary hospital in
Gresik Regency, East Java, Indonesia.

METHODS
Study design

This was an observational study with a
descriptive retrospective design. Medical records are
used to obtain data. Forty participants who underwent
cataract surgery at Eka Husada Secondary Hospital in
Gresik Regency, East Java, Indonesia, between April
22 and May 15, 2025, were included. A retrospective
design was chosen due to logistical considerations in
a short-term social service cataract surgery program.
Randomization or inclusion of an untreated control
group was not possible due to ethical concerns and
the limited number of participants.

Population and sample

All patients diagnosed with mature or immature
cataracts from January to May 2025 were eligible. The
inclusion criteria were adult patients aged >18 years
with VA > 6/18 and a diagnosis of mature or immature
cataract. Exclusion criteria included patients with
negative light perception and those who declined to
participate in the study.

Data collection

All data were retrieved from medical records in
September 2025. Preoperative data, including
patients’ demographic and clinical information, were
collected. We used a consecutive method for patient
selection. To minimize selection bias, all consecutive
patients who met the inclusion criteria during the study
period were included. VA was assessed preoperatively
and postoperatively using a standard protocol on days
1 and 14. These time points are consistent with the
progressive improvement in VA after
phacoemulsification reported in previous studies®’.
CS was evaluated on postoperative day 14, when early
postoperative inflammation and corneal edema were
expected to have stabilized'®. All measurements were
performed using validated instruments as follows:

Preoperatively, VA was assessed with uncorrected
visual acuity (UCVA) with Huvitz Digital Chart. The
Huvitz Digital Chart is a computerized system for
visual acuity testing, positioned at a distance of 6
meters. During the test, patients are instructed to read
optotypes displayed on the LCD screen, beginning
with larger letters and progressing to smaller ones until
they can no longer correctly identify the characters.

The Pelli-Robson chart was used to assess CS,
with a distance of 1 meter between the patient and the
chart. In the test, the chart presents letters in triplets of
constant size with progressively decreasing contrast.
Patients read the letters until they were unable to
identify at least two in a triplet correctly, and the final
log CS score was recorded based on the last correctly
identified triplet®.

Descemet’s membrane detachment (DMD) and
iritis were evaluated using slit-lamp examination
(SLM-KD3, Ruiyu, Germany). Intraocular pressure
(IOP) was measured using non-contact tonometry
(TX-20P, Canon, Japan). Biometry was performed
using Pac Scan 300 Plus (Sonomed Escalon, USA),
and autorefractokeratometry was assessed using HRK-
7000A (Huvitz, Korea). All surgeries were unilateral
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cataract procedures performed by two surgeons using
phacoemulsification.

Data analysis

The Wilcoxon and Friedman tests of SPSS
version 27 were used to analyze data obtained from
medical records.

RESULTS

This study included 40 patients in total.
Accounting 75% of patients were aged over 60 years
old. Gender distribution between males and females
was relatively balanced—the majority of cases
presented with mature cataracts (76.1%). According
to the LOCS II four-point grading system, the
majority of mature cataracts were classified as NIII,
CIV, and PII. Regarding comorbidities,
hypertension and diabetes mellitus were present in a
minority of patients, while most patients (62.5%) had
no systemic comorbidities. Postoperative
complications occurred in several cases, with DMD
identified as the most common complication. Table
1 presents detailed patient characteristics and
associated complications.

Table 1. Patients’ Characteristics

Variable N(%)
Age
<60 10 (25)
>60 30 (75)
Gender
Male 21 (45.7)
Female 19 (41.3)
Cataract
Mature 35(76.1)
Immature 5(10.9)
Comorbid
HT 5(12.5)
DM 4 (10)
HT + DM 6 (15)
None 25 (62.5)
Complication
Iritis 4 (10)
DMD 20 (50)
Elevated IOP 4 (10)
PCR 1(2.5)

DMD: Descemet's membrane detachment; DM: Diabetes
Melitus; HT: Hypertension; IOP: Intraocular Pressure; PCR:
Posterior Capsular Rupture

Visual acuity (VA) were classified according to
the World Health Organization (WHO), as follows:
VA of 6/6 - <6/12 is classified as good vision, VA of
<6/12 - 6/18 as mild visual impairment, VA of <6/18
- 6/60 as moderate visual impairment, VA of <6/60 -
3/60 as severe visual impairment, and VA worse than
3/60 as blindness'".

Preoperatively, most patients were severely
visually impaired and blind according to WHO
criteria. Postoperatively, the proportion of blindness
decreased on day 1 and further declined by day 14,
with nearly half of the patients achieving good vision.
For statistical analysis, VA was converted to the
logarithm of the minimum angle of resolution
(logMAR)  wunits. VA  before and after
phacoemulsification was statistically significant (p <
0.001). These results demonstrate early visual
recovery after phacoemulsification, with continued
improvement observed during the short-term follow-
up period, as shown in Table 2.

Table 2. Visual Acuity Outcomes

Visual Acuity Preoperative  Postoperative Postoperative >
(log Mar) d-1 d-14 (Friedman),
p
n % n % n % 53.77;
<0.001
Good Vision - - 5 12.5 18 45.0
Mild Visual 3 7.5 8 20.0 5 12.5
Impairment
Moderate Visual 9 22.5 9 22.5 9 22.5
Impairment
Severe Visual 15 375 11 27.5 7 17.5
Impairment
Blind 13 325 7 11.5 1 2.5

Figure 1 demonstrates a boxplot of VA before and
after phacoemulsification. The data indicate a distinct
postoperative shift toward improved VA, with a
narrower distribution by day 14 than at baseline. This
pattern suggests more homogeneous visual outcomes.
The limited number of outliers indicates that most
patients experienced functional improvement, with
many recovering from severe impairment to near-
normal levels.
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Figure 1. Boxplot of Visual Acuity Before and After
Phacoemulsification

Contrast sensitivity (CS) is also an important
indicator of visual function. This study quantified CS
using log contrast sensitivity (log CS) scores, which
were classified as follows: a Pelli-Robson log CS
score of >2.0 indicates normal CS; a score of <2.0
indicates reduced CS; a score of <1.5 suggests visual
impairment; and a score of <1.0 indicates visual
disability. These thresholds align with established
clinical classifications reported in the literature,
which have been used to stratify CS loss and its
impact on visual performance and quality of life'?.

Preoperatively, none of the patients had normal
CS, and most presented with visual disability, visual
impairment, and reduced CS. On postoperative day
14, a marked improvement was observed, with more
than half of the patients achieving normal CS and the
remainder exhibiting only reduced CS, as detailed in
Table 3. The Wilcoxon signed-rank test
demonstrated a statistically significant improvement
in CS after phacoemulsification (p < 0.001),
indicating enhanced functional visual performance

beyond improvements in VA alone.
Table 3. Contrast Sensitivity Outcomes

Contrast Pre-Op Post-Op z,
Sensitivity p value
(log CS)
n % n % -5.384,
<0.001
Normal - - 22 55%
Reduced 2 5% 13 32.5%
sensitivity
Visual 16 40% 4 10%
Impairment
Visual 22 55% 1 2.5%
Disability

Figure 2 presents a boxplot that illustrates a
notable postoperative shift toward higher CS values.
CS generally improved after phacoemulsification;
however, several outliers persisted, including one
patient who did not receive an intraocular lens implant
due to posterior capsular rupture. The overall
distribution shifted toward higher values, indicating an
improvement in CS after surgery.
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Log CS
2

100
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0,00

B Contrast Sensivity Preoperatively [ Contrast Sensitivity Postoperatively

Figure 2. Boxplot of Contrast Sensitivity Before and After
Phacoemulsification

DISCUSSION

Forty patients with cataract underwent cataract
surgery through a social service program conducted at
a secondary hospital in Gresik Regency, East Java,
Indonesia. All patients underwent the
phacoemulsification technique with a modified 2.7
mm horizontal incision chop. Phacoemulsification is a
minimally invasive procedure that results in faster
healing, less pain, and a lower risk of infection
compared with traditional methods'.

This study predominantly affects individuals
aged 60 years and older, consistent with a meta-
analysis reporting a global prevalence of cataract of
approximately 54.38% in 2020 among individuals
aged 60 years and older'*. Aging induces changes in
the lens, including denaturation and coagulation,
which contribute to progressive lens opacity and visual
impairment'®. The high proportion of mature cataracts
observed in this study likely reflects delayed access to
cataract services, financial constraints, low awareness
of the need for treatment, and a lack of early cataract
diagnostic services, which are commonly reported
barriers in developing regions'®. Comorbidities such
as hypertension and diabetes were present but not
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predominant, suggesting that age-related
degeneration remains the main etiology in this
population.

The nearly equal gender distribution is
consistent with previous studies suggesting that
males and females are equally susceptible to cataract
development. However, some studies have reported a
slightly higher prevalence among women due to
hormonal and longevity factors!”.

Visual acuity (VA) improved significantly after
day 14 postoperatively (p < 0.001). These results are
consistent with several previous studies reporting
significant differences in VA as early as
postoperative day 1 and sustained recovery within the
first few months after surgery'>. The selection of
postoperative days 1 and 14 as evaluation time points
was based on evidence from previous studies on
visual and  refractive  stabilization  after
phacoemulsification. Lokarjana et al. reported that
only 16% of eyes achieved good VA (= 6/18) on
postoperative day 1%. A marked improvement was
observed after the first postoperative week, indicating
progressive visual recovery. Consistent with this, a
previous study by Feriza et al. found that most
patients had good VA by postoperative day 14°.
Refractive stabilization has also been shown to
progress during this period, with McNamara et al.
reporting stabilization in 59% of eyes at two weeks'®.
Therefore, these time points were selected to capture
both immediate postoperative outcomes and early
functional visual recovery.

According to World Health Organization (WHO)
recommendations, at least 80% of eyes achieve a
good outcome (6/6-6/18) following cataract
surgery?’. In this study, the proportion of good
outcomes (57.5%) did not meet this benchmark. This
discrepancy may be attributed to the short two-week
follow-up period and the relatively small sample size.
Comparable results have been reported by Pramita
and Suniarsih, even at six weeks postoperatively?'.
Additional factors, including comorbidities, poor
preoperative VA, and intraoperative complications,
may also contribute to suboptimal outcomes®.
Despite not meeting WHO recommendations, a
statistically significant improvement in VA was
observed after phacoemulsification, with
postoperative data in a boxplot indicating a more
homogeneous distribution toward near-normal levels.

Contrast sensitivity (CS) also showed a significant
improvement postoperatively after day 14 (p <0.001).
Unlike the Snellen visual acuity test, CS evaluates the
ability to detect objects under varying luminance®.
These findings are consistent with several previous
studies. A study using a contrast sensitivity acuity
tester reported a statistically significant improvement
in CS at three months postoperatively?, while
Mukkamala et al. demonstrated significant
postoperative improvement in CS regardless of the
intraocular lens material used®.

Assessing CS on postoperative day 14 allows a
more reliable evaluation, as  postoperative
inflammation, corneal edema, and refractive
fluctuations are reduced!®. These findings support the
role of CS as a critical parameter for assessing
postoperative visual function after
phacoemulsification.

Although VA remains the most frequently used
measure of postoperative outcome after cataract
surgery, it does not fully capture functional vision in
daily tasks. CS plays an equally important role,
complements VA by reflecting the ability to detect
objects under different lighting conditions and may
remain impaired in certain patients despite satisfactory
VA?’. Therefore, combining VA and CS offers a more
comprehensive assessment of postoperative visual
function and more accurately reflects real-world visual
performance after phacoemulsification, underscoring
the importance of CS testing in routine postoperative
evaluations.

In our study, several complications were observed,
including DMD, iritis, and elevated IOP, and one
patient did not receive an implant due to a PCR during
the surgery. DMD was the most common
complication observed on postoperative day 1 (50%),
consistent with previous studies by Dai et al., which
identified early postoperative DMD as a common,
often transient event after phacoemulsification®.
Studies have shown that incision size and surgical
technique may influence the incidence of DMD. The
study reported a significantly reduced incidence of
DMD on day 1 postoperatively with larger 3 mm
incisions, whereas Sharma et al. reported spontaneous
resolution in most cases?’. All DMD cases in this study
resolved spontaneously without surgical intervention,
suggesting that these events were transient. Further
research with larger sample sizes and comparative
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study designs is necessary to clarify the relationship
between incision size and postoperative DMD.

Iritis occurred in 4 patients (2.5%) and was
successfully treated with topical corticosteroids
within 2 weeks. Elevated IOP was observed in four
patients (10%) on postoperative day 1, with IOP
ranging from 22 to 25 mmHg; it decreased after two
weeks. Elevated IOP can occur as a complication
after cataract surgery. The IOP typically rises
transiently, peaking within the first day after
phacoemulsification, followed by a gradual return to
baseline over several weeks. Elevated IOP is often
attributable to postoperative inflammation, retained
viscoelastic material, and impaired aqueous
outflow?,

One patient did not receive an intraocular lens
(IOL) and was left aphakic due to PCR during the
surgery. However, the patients were followed up on
days 1 and 14 postoperatively and were scheduled for
implantation of a high-power lens to prevent
anisometropia once the eye was stable. Previous
studies indicate that most PCR cases (approximately
41-60%) occur during the phacoemulsification phase
of a cataract surgery. The risk increases if the lens is
removed too deeply or during the final stage of
cataract removal. Accidental contact between
surgical instruments and the lens capsule can cause
tearing and potential rupture®>°. These findings
underscore the need for precise surgical technique
during phacoemulsification.

A high proportion of mature cataracts and late
presentation in this population likely contributed to
postoperative complications and delayed visual
recovery. These findings underscore the need for
early detection and timely intervention to reduce
surgical complexity and enhance patient outcomes.

Several limitations of this study should be
acknowledged. The retrospective observational
design, relatively small sample size, and single-center
setting may limit the generalizability of the findings.
The lack of a control or comparison group precludes
definitive conclusions regarding the effectiveness of
phacoemulsification. Additionally, the short study
period, due in part to financial constraints, limited the
ability to evaluate additional visual function
parameters, such as best-corrected near visual acuity
and may not have been sufficient to capture long-term
visual function outcomes or delayed postoperative
complications.

Despite these limitations, this study demonstrates
significant early improvements in VA and CS after
phacoemulsification in a secondary hospital setting,
highlighting the value of assessing multiple visual

function parameters in routine postoperative
evaluation.
CONCLUSION

Visual function improved significantly after

phacoemulsification compared with preoperative
values in this study. Although postoperative visual
acuity did not fully meet the WHO recommendations
for cataract surgery outcomes, both visual acuity and
contrast sensitivity improved during the short follow-
up period. These results suggest that evaluating both
parameters provides complementary information on
early postoperative visual function. Further studies
with larger sample sizes, extended follow-up periods,
and multicenter designs are necessary to validate these
findings and further elucidate visual function
outcomes after phacoemulsification.
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