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Abstract:

Background: Retained lens fragments following cataract surgery can lead to significant visual
impairment and complications. The timing of pars plana vitrectomy (PPV) for their removal
remains a subject of debate, with uncertainty regarding the benefits of Same-Day PPV versus
Delayed PPV.

Aim: To compare the visual outcomes, postoperative complications, and recovery in patients
undergoing Same-Day versus Delayed PPV for retained lens fragments after cataract surgery.
Methods: Ninety patients who had PPV for retained lens fragments participated in a
retrospective comparison research. There were two groups of patients: Same-Day PPV (n =45)
and Delayed PPV (n = 45). SPSS version 23.0 was used to evaluate data on best-corrected
visual acuity (BCVA), postoperative complications, surgery time, and hospital stay; a p-value
of less than 0.05 was deemed statistically significant.

Results: The Same-Day PPV group had significantly better BCVA at 1 month (0.6 £+ 0.4 vs.
0.9+ 0.5, p=0.003) and 3 months (0.4 + 0.3 vs. 0.7 = 0.4, p = 0.002) compared to the Delayed
PPV group. Postoperative complications, including cystoid macular edema (8.9% vs. 22.2%, p
= 0.04) and elevated intraocular pressure (13.3% vs. 26.7%, p = 0.03), were significantly lower
in the Same-Day PPV group. Surgical time and hospital stay were also significantly shorter (p
=0.01 and p < 0.001, respectively).

Conclusion: Same-Day PPV offers superior visual outcomes, fewer complications, and faster
recovery compared to Delayed PPV in cases of retained lens fragments. Early surgical
intervention minimizes inflammation and optimizes patient prognosis.

Recommendations: Same-Day PPV should be considered the preferred approach whenever
feasible to improve outcomes and reduce healthcare burden. To confirm these results, more
prospective, randomized research is advised.

Keywords: Retained lens fragments, pars plana vitrectomy, cataract surgery, visual outcomes,
postoperative complications.
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Introduction

One of the most popular ocular operations
carried out globally is cataract surgery, with
excellent visual outcomes in the majority of
cases. However, complications such as
retained lens fragments (RLFs) in the
vitreous cavity can lead to significant
morbidity if not managed appropriately.
Retained lens material occurs in
approximately 0.18% to 1.1% of cataract
surgeries, with posterior capsular rupture
being the most common predisposing factor
[1]. The presence of RLFs can lead to
intraocular inflammation, corneal edema,
cystoid macular edema (CME), secondary
glaucoma, and retinal detachment,
necessitating timely surgical intervention to
optimize visual outcomes [2].

(PPV) is the standard surgical approach for
managing RLFs, but there is ongoing
debate regarding the optimal timing of
intervention. While some  surgeons
advocate for same-day PPV to remove lens
material  promptly and  minimize
inflammatory sequelae, others recommend
delayed PPV to allow for initial anterior
segment stabilization and inflammation
resolution [3]. The timing of PPV is crucial
as early intervention may reduce the risk of
prolonged inflammation, but delayed
surgery allows for better visualization of
the posterior segment and possibly lower
complication rates [4].

Several studies have compared visual and
anatomic outcomes between same-day and
delayed PPV for RLFs, with mixed
findings. Some reports suggest that
immediate intervention leads to faster
visual recovery and lower rates of CME and
intraocular  pressure  elevation  [5].
However, others argue that delayed PPV,
typically performed within 1 to 2 weeks,
may lead to comparable final visual acuity
outcomes while reducing intraoperative
complications such as iatrogenic retinal
tears or detachment [6]. Furthermore,
emerging evidence suggests that the use of
adjunctive  anti-inflammatory  therapy
during the waiting period in delayed PPV
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cases may mitigate some of the potential
disadvantages of postponing surgery [7].
The aim of the study is to compare the
visual outcomes, postoperative
complications, and recovery in patients
undergoing Same-Day versus Delayed PPV
for retained lens fragments after cataract

surgery.
Methodology
Study Design

This study is a retrospective comparative
analysis.

Study Setting

The study was conducted at Katihar
Medical College, a tertiary care center
specializing in ophthalmic surgeries, over a
specified period. Patient records were
reviewed from July 2020 to September
2023, and data were collected from
electronic medical records and surgical
logs.

Participants

The study comprised 90 individuals who
had PPV for pieces of their retained lenses
following cataract surgery. The patients
were split into two groups: those who had
surgery later and those who had same-day
PPV.

Inclusion Criteria

e Patients who developed retained lens
fragments post-cataract surgery.

e Those who underwent PPV either on
the same day or at a later date.

e Availability of complete medical rec-
ords, including preoperative and post-
operative visual acuity.

Exclusion Criteria

e Patients with pre-existing ocular condi-
tions affecting visual prognosis, such as
advanced glaucoma or diabetic reti-
nopathy.

e Incomplete medical records or cases
where follow-up was lost.
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e Patients who underwent combined sur-
gical procedures other than standard
PPV.

Bias

Selection bias was minimized by including
all eligible patients from the specified
period and using standardized inclusion
criteria. Observer bias was reduced by
ensuring data collection was performed by
independent investigators blinded to the
study groups.

Data Collection

Medical records were used to gather patient
data, including demographic information,
preoperative visual acuity, intraoperative
findings, time to PPV, postoperative visual
outcomes, and complications. Data
collection followed a structured format to
maintain consistency and accuracy.

Procedure

All patients underwent standard cataract
surgery followed by PPV for retained lens
fragments. The timing of PPV (same-day
vs. delayed) was determined based on
clinical indications and surgeon preference.
Surgical techniques, including the use of

vitrectomy  probes, intraocular lens

placement, and management of
intraoperative complications, were
recorded.

Statistical Analysis

SPSS version 23.0 was used to analyze the
data.  Continuous  variables  were
summarized using descriptive statistics,
such as mean and standard deviation. The
chi-square test was used to compare
categorical data. Independent t-tests and
logistic regression analysis were used to
compare the two groups' visual outcomes
and complication rates.  Statistical
significance was defined as a p-value of less
than 0.05.

Results

The study comprised 90 individuals who
had residual lens fragments treated with
PPV following cataract surgery. Two sets
of patients were created: Same-Day PPV (n
= 45) and Delayed PPV (n = 45). The
participants' average age was 65.4 + 7.8
years, and there was no discernible
difference in age between the groups (p =
0.58). There were 41 females and 49 males,
making the male-to-female ratio 1.2:1.

Table 1: Baseline Characteristics of Patients

Characteristic Same-Day PPV (n =45) | Delayed PPV (n = 45) p-value
Mean Age (years) 64.9 + 8.1 65.8+7.5 0.58
Male (%) 25 (55.6%) 24 (53.3%) 0.82
Female (%) 20 (44.4%) 21 (46.7%) 0.82
Hypertension (%) 12 (26.7%) 13 (28.9%) 0.81
Diabetes Mellitus (%) | 10 (22.2%) 9 (20.0%) 0.79
Preoperative BCVA 1.8+ 0.6 1.9+0.7 0.45
(LogMAR)

Comparability between the two groups was ensured by the lack of significant variations in age,

gender distribution, or comorbidities.

At one and three months following surgery, postoperative (BCVA) evaluations were
conducted. At both time intervals, the BCVA of the Same-Day PPV group was noticeably

higher than that of the Delayed PPV group.

Table 2: Comparison of Postoperative BCVA

Time Point Same-Day PPV (n =45) | Delayed PPV (n =45) | p-value
BCVA at 1 month (LogMAR) 0.6+04 09=+0.5 0.003**
BCVA at 3 months (LogMAR) | 0.4+0.3 0.7+04 0.002%*
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With a p-value < 0.05, which indicates
statistical significance, patients who had
Same-Day PPV had noticeably better visual
results than those who had postponed

surgery.

Postoperative  problems were more
common in the Delayed PPV group than in
the Same-Day PPV group.

Table 3: Postoperative Complications

Complication Same-Day PPV Delayed PPV p-value
(n=45) (n=45)

Cystoid Macular Edema (CME) | 4 (8.9%) 10 (22.2%) 0.04*

Retinal Detachment (RD) 1 (2.2%) 5 (11.1%) 0.08

Elevated IOP (>25 mmHg) 6 (13.3%) 12 (26.7%) 0.03*

Endophthalmitis 0 (0%) 2 (4.4%) 0.15

Both the incidence of CME (p = 0.04) and
intraocular pressure (p = 0.03) were
considerably greater in the Delayed PPV
group. Endophthalmitis and retinal
detachment were more common in the
delayed group, these differences were not
statistically significant.

When compared to the Delayed PPV group,
the Same-Day PPV group saw a
considerably lower mean surgical time and
hospital stay.

Table 4: Surgical Time and Hospital Stay
Parameter Same-Day PPV Delayed PPV p-value
(n=45) (n=45)
Mean Surgical Time (minutes) 453+ 124 52.8+15.7 0.01*
Mean Hospital Stay (days) 1.8+ 0.6 32+1.1 <0.001**

The Same-Day PPV group had a
significantly shorter surgical time (p=0.01)
and shorter hospital stay (p < 0.001),
suggesting quicker recovery and reduced
healthcare burden.

Key Findings

1. Same-Day PPV led to significantly bet-
ter visual outcomes at both 1 month and
3 months postoperatively.

2. Postoperative complications such as
CME and elevated IOP were more fre-
quent in the Delayed PPV group.

3. Patients who had Same-Day PPV expe-
rienced noticeably shorter hospital stays
and surgical times.

Discussion

This study demonstrated that patients who
underwent Same-Day PPV had
significantly better visual recovery, lower
postoperative complications, and shorter
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hospital stays compared to those who had
Delayed PPV. In terms of visual acuity
outcomes, the Same-Day PPV group
showed better postoperative (BCVA) at
both 1 month (0.6 = 0.4 LogMAR) and 3
months (0.4 = 0.3 LogMAR) compared to
the Delayed PPV group (0.9 +£0.5 LogMAR
at 1 month and 0.7 + 0.4 LogMAR at 3
months, p <0.05). This suggests that earlier
intervention leads to faster and better visual
recovery, possibly due to the prevention of
prolonged intraocular inflammation and
secondary complications associated with
delayed surgery.

Regarding postoperative complications, the
Delayed PPV group had higher rates of
cystoid macular edema (22.2% vs. 8.9%, p
= 0.04) and elevated intraocular pressure
(26.7% vs. 13.3%, p = 0.03). The higher
incidence of these complications in the
Delayed PPV group might be attributed to
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prolonged exposure to lens fragments,
which can lead to increased inflammation,
macular damage, and intraocular pressure
spikes.  Although retinal detachment
(11.1%) and endophthalmitis (4.4%) were
more frequent in the Delayed PPV group,
the differences were not statistically
significant.

The study also found that Same-Day PPV
resulted in significantly shorter surgical
time (45.3 = 12.4 min vs. 52.8 £ 15.7 min,
p = 0.01) and hospital stay (1.8 £ 0.6 days
vs. 3.2 £ 1.1 days, p < 0.001). These
findings indicate that earlier surgical
intervention may not only improve patient
outcomes but also reduce the healthcare
burden by minimizing the duration of
hospitalization and associated costs.

The best time to do post-cataract surgery
(PPV) after retained lens fragments is still
up for dispute. Comparing the results of
same-day and delayed PPV, several recent
studies have examined visual acuity,
complication rates, and overall prognosis.
When Vermion et al. [1] examined 135
eyes, they discovered no discernible
difference between the same-day and
delayed PPV groups' best-corrected visual
acuity (BCVA) after six months (0.27+0.40
logMAR vs. 0.35£0.30 logMAR, p =
0.205). The two groups also experienced
similar levels of sequelae like retinal
detachment, (IOP), and macular edema.

In a more extensive retrospective analysis
of 246 eyes, Rohowetz et al. [2] found no
statistically significant variations in retinal
detachment or BCVA rates between same-
day, same-week, and delayed PPV.
However, they pointed out that there were
no appreciable variations in the final visual
results between individuals with pre-
existing ocular disease, indicating that
patient-specific characteristics are crucial
when it comes to surgical timing. These
results were supported by Peck et al. [3] in
a cohort of 41 eyes, who found that while
patients with lower baseline BCVA were
more likely to undergo early vitrectomy,
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early and late PPV groups had comparable
visual acuity at final follow-up.

Other studies have investigated the
influence of surgical expertise and patient
demographics on PPV outcomes. Lin et al.
[4] found that at a teaching hospital, despite
high rates of complex cataract cases
handled by trainees, visual acuity
significantly improved postoperatively
(mean logMAR 1.7 to 0.6, p = 0.001).
However, older age and a greater
proportion of retained lens fragments were
associated with poorer BCVA outcomes.
Another comparative study by Mufti et al.
[5] found that 85.7% of same-day PPV
patients achieved BCVA between 6/6 and
6/18, compared to 60.5% in the delayed
PPV group, although this difference was
not statistically significant (p = 0.398).

Conclusion

Overall, the results suggest that Same-Day
PPV is a superior approach for the
management of retained lens fragments,
offering better visual outcomes, fewer
complications, and a faster recovery
compared to Delayed PPV. Delaying
surgery may increase the risk of
inflammatory complications and prolonged
visual  impairment, making timely
intervention the preferable option in such
cases.
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