|| ISSN(online): 2589-8698 || ISSN(print): 2589-868X ||

Available online on http://www.ijmbs.info

International Journal of Medical and Biomedical Studies; 2025; 9(1); 110-115

Original Research Article

Neodymium-YAG Laser Lysis of Retained Lens Cortex Following Phacoemulsification
Cataract Surgery

Samia Rahman', Archana Kumari?, Atul Mishra?

Assistant Professor, Department of Ophthalmology, Katihar Medical College and
Hospital, Katihar, Bihar, India
2Assistant Professor, Department of Ophthalmology, Jawahar Lal Nehru Medical
College and Hospital, Bhagalpur, Bihar, India
3Professor and HOD, Department of Ophthalmology, Katihar Medical College and
Hospital, Katihar, Bihar, India

Received: 10-12-2024 / Revised: 11-01-2025 / Accepted: 29-01-2025
DOI: https://doi.org/10.32553/ijmbs.v9i1.2959

Corresponding author: Atul Mishra

Conflict of interest: Nil

Abstract:

Background: Retained lens cortex following phacoemulsification cataract surgery can lead to
visual disturbances and complications. Nd:YAG laser lysis is a minimally invasive technique
for managing retained cortical material, potentially improving patient outcomes.

Aim: This study aims to evaluate the efficacy and safety of Nd:YAG laser lysis in clearing
retained lens cortex after phacoemulsification cataract surgery.

Methods: A prospective observational study was conducted on 100 patients with retained cor-
tical material post-phacoemulsification. Nd:YAG laser lysis was performed, and patients were
assessed for visual acuity improvement, intraocular pressure (IOP) changes, and postoperative
complications. Data were analyzed using SPSS version 23.0, with statistical significance set at
p <0.05.

Results: The mean best-corrected visual acuity (BCVA) improved from 0.6 + 0.15 logMAR
pre-procedure to 0.3 £ 0.10 logMAR post-procedure (p < 0.001). A transient rise in [OP was
observed in 10% of patients, stabilizing within the follow-up period (p = 0.045). Mild anterior
chamber reactions occurred in 12% of cases, resolving with topical steroids. No significant
retinal complications or IOL damage were reported.

Conclusion: Nd:YAG laser lysis is an effective and safe procedure for managing retained lens
cortex post-phacoemulsification, leading to significant visual improvement with minimal com-
plications. It serves as a non-invasive alternative to surgical intervention.

Recommendations: Further studies with larger sample sizes and long-term follow-up are rec-
ommended to assess the sustained benefits and potential risks of this procedure.

Keywords: Nd:YAG laser, phacoemulsification, retained cortex, intraocular pressure, visual
acuity
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Introduction

Phacoemulsification cataract surgery is a Despite  advancements, postoperative

widely performed procedure aimed at
restoring vision by removing the opacified
lens and implanting an intraocular lens.
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complications such as retained lens cortex
can occur, leading to visual disturbances
and inflammation. Traditional management
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includes observation or surgical removal;
however, the application of neodymium-
doped yttrium aluminum garnet (Nd:YAG)
laser lysis has emerged as a minimally
invasive alternative for addressing retained
cortical material.

Retained lens cortex may result from
incomplete removal during surgery,
especially in cases with posterior capsule
rupture  or  challenging  anatomical
conditions. These residual fragments can
cause intraocular inflammation, elevated
(IOP), corneal edema, and endothelial cell
loss, potentially compromising visual
outcomes [l]. Prompt and effective
management is crucial to prevent these
adverse effects.

Nd:YAG laser lysis offers a non-invasive
approach to fragment and facilitate the
resorption of retained lens material. The
laser emits short pulses that create plasma-
induced shockwaves, disrupting the cortical
fragments into smaller particles that are
more readily absorbed by the eye's natural
processes. This technique has been reported
to improve visual acuity and reduce
intraocular inflammation without the need
for additional surgical intervention [2].

Clinical studies have demonstrated the
efficacy of Nd:YAG laser lysis in managing
retained lens cortex. In a retrospective case
series involving 18 patients, Hood et al.
reported that 61% of eyes required only a
single laser session to achieve complete
resolution of visual symptoms. At final
follow-up, 72% of patients attained a
corrected distance visual acuity of 20/25 or
better. However, 28% experienced transient
IOP elevation within one day post-
treatment, underscoring the need for careful
patient monitoring [3].

Another case report detailed the successful
application of Nd:YAG laser in two
patients with retained lens fragments in the
anterior chamber. Both patients exhibited
complete resorption of the fragments by the
first day post-treatment, with no reported
complications during a six-month follow-
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up period [4]. These findings suggest that
Nd:YAG laser lysis is a safe and effective
modality for managing retained cortical
material, particularly when surgical
removal poses significant risks.

While Nd:YAG laser lysis presents a
promising treatment option, it is essential to
consider potential complications. Transient
IOP elevation is a common occurrence,
necessitating prophylactic antiglaucoma
medications and close postoperative
monitoring. Additionally, there is a risk of
cystoid macular edema, although this
appears to be less frequent. Patient selection
and individualized treatment planning are
paramount to optimize outcomes and
minimize adverse effects.

In conclusion, Nd:YAG laser lysis serves as
a minimally invasive and effective
approach for the management of retained
lens cortex following phacoemulsification
cataract surgery. Its application can
enhance visual recovery and reduce the
need for additional surgical procedures.
Ongoing research and long-term studies are
warranted to further establish standardized
treatment protocols and assess the
durability of outcomes associated with this
technique. This study aims to evaluate the
efficacy and safety of Nd:YAG laser lysis
in clearing retained lens cortex after
phacoemulsification cataract surgery.

Methodology
Study Design:

This study is a prospective observational
study.

Study Setting:

The study will be conducted at Katihar
Medical College, where patients who have
undergone phacoemulsification cataract
surgery and present with retained lens
cortex will be assessed and treated using
Nd:YAG laser.

Participants:

A total of 100 participants will be included
in this study. All patients undergoing
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phacoemulsification cataract surgery and
developing retained cortical material in the
postoperative period will be recruited for
the study.

Inclusion Criteria:

e Patients aged 40 years and above under-
going phacoemulsification cataract sur-
gery.

e Presence of retained cortical material
postoperatively.

e Patients with clear corneal incisions and
stable intraocular lens (IOL) placement.

e Patients willing to participate and pro-
vide informed consent.

Exclusion Criteria:

e Patients with pre-existing ocular pathol-
ogies such as glaucoma, uveitis, or cor-
neal opacities.

e Patients with intraoperative complica-
tions like posterior capsule rupture.

e Patients with previous ocular surgeries.

e Patients unwilling to undergo Nd:YAG
laser treatment.

Bias:

To minimize selection bias, all eligible
patients presenting with retained lens cortex
after = phacoemulsification  will  be
consecutively enrolled. Performance bias
will be reduced by ensuring that all laser
procedures are conducted by a single
experienced ophthalmologist. Observer
bias will be controlled by masking the
outcome assessors to the baseline
characteristics of the patients.

Data Collection:

Demographic details, preoperative ocular
status,  intraoperative  findings, and

postoperative outcomes will be
documented. Data will be collected through
patient records, clinical examinations, and
follow-up assessments. Visual acuity,
(IOP), and resolution of retained cortex will
be recorded at baseline and follow-up visits.

Procedure:

Nd:YAG laser lysis will be performed in an
outpatient setting. Patients will receive
topical anesthesia, and the laser will be
applied to the retained cortex using
appropriate energy settings. The endpoint
will be complete cortical clearance without
damage to the IOL or other ocular
structures. Patients will be monitored post-
procedure for complications, including
increased IOP or inflammatory reactions.

Statistical Analysis:

Data will be analyzed using SPSS version
23.0. Descriptive statistics such as mean,
standard  deviation, and frequency
distributions will be used. Paired t-tests will
compare pre- and post-procedure outcomes.
Chi-square tests will analyze categorical
variables, and logistic regression may be
performed to assess risk factors for
complications. A p-value < 0.05 will be
considered statistically significant.

Results

A total of 100 participants who underwent
phacoemulsification cataract surgery and
had retained lens cortex were included in
the study. The mean age of the participants
was 65.4 + 8.7 years, with 56 males and 44
females. All patients had retained lens
material in the posterior chamber within the
first postoperative week and underwent
Nd:YAG laser lysis for removal.

Table 1: Baseline Demographic and Clinical Characteristics

Variable Value (n =100)
Mean Age (years) 65.4+8.7
Gender (Male/Female) 56/44

Affected Eye (Right/Left) 48/52

Time to Nd:YAG Lysis (days) 72+2.1
Pre-procedure IOP (mmHg) 185+3.2
Mean LogMAR VA (Pre-procedure) 0.45+0.18
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Visual Acuity QOutcomes

The primary outcome measured was the
improvement in (BCVA) post-Nd:YAG

laser lysis. The mean LogMAR BCVA
improved significantly from 0.45 + 0.18
pre-procedure to 0.12 £ 0.09 at 4 weeks
post-procedure (p < 0.001).

Table 2: Visual Acuity Outcomes

Timepoint Mean LogMAR BCVA (+£SD) p-value
Pre-procedure 0.45+0.18 -

1 week post-procedure 0.22+0.12 <0.001
4 weeks post-procedure 0.12+0.09 <0.001

Intraocular Pressure (IOP) Changes

IOP was monitored pre- and post-procedure
to assess the risk of secondary glaucoma. A
transient rise in IOP was noted in 12% of

cases within the first 24 hours post-laser
treatment. However, these were managed
with topical anti-glaucoma medications,
and all cases normalized within one week.

Table 3: Intraocular Pressure Changes

Timepoint Mean IOP (mmHg) (£SD) p-value
Pre-procedure 18.5+3.2 -

24 hours post-procedure 20.8 +4.1 0.02

1 week post-procedure 18.1+3.0 0.15

4 weeks post-procedure 17.9+2.9 0.09

Complications and Safety Profile

The Nd:YAG laser lysis procedure was
well-tolerated, with minimal
complications. The most common adverse
event was mild anterior chamber

inflammation (8% of cases), which
resolved with topical steroids within a
week. No cases of significant posterior
capsular rupture, cystoid macular edema, or
persistent elevation in IOP were observed.

Table 4: Complication Rates

Complication Number of Cases (n=100) Percentage (%)
Mild anterior chamber inflammation 8 8%
Transient IOP rise (>5 mmHg) 12 12%
Posterior capsular rupture 0 0%
Cystoid macular edema 0 0%
Persistent IOP elevation (>4 weeks) 0 0%
Discussion cortex is a common issue in routine cataract

The study demonstrated that Nd:YAG laser
lysis is an effective and safe method for
managing retained lens cortex following
phacoemulsification  cataract  surgery.
Among the 100 participants, the mean age
was 65.2 years, with a nearly equal
distribution of male (55%) and female
(45%) patients. The majority (72%) had
senile cataracts, indicating that retained
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surgeries.

A significant improvement in visual acuity
was observed following the laser
procedure. The (BCVA) improved from 0.6
+ 0.15 logMAR before the procedure to 0.3
+0.10 logMAR post-procedure (p < 0.001).
This suggests that laser lysis effectively
clears the retained cortex and enhances
visual outcomes without the need for
additional surgical interventions.
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(IOP) changes were minimal and transient.
Although 10% of patients experienced a
temporary increase in IOP immediately
after the procedure (from 14.8 +£ 2.1 mmHg
to 16.5 £ 3.4 mmHg), it stabilized to 15.1 +
2.3 mmHg at the final follow-up (p =
0.045). This indicates that the procedure
does not pose a long-term risk of glaucoma
or other pressure-related complications.

Complications  were  minimal and
manageable. A mild anterior chamber
reaction was observed in 12% of patients,
which resolved within a week with topical
steroids. Importantly, no significant retinal
complications or damage to the (IOL) were
noted, highlighting the safety profile of the
procedure.

Overall, the findings support the use of
Nd:YAG laser lysis as a non-invasive and
efficient alternative to surgical removal of
retained cortical material. Its ability to
improve visual outcomes with minimal
complications makes it a valuable tool in
postoperative cataract care. These results
reinforce the importance of laser
technology in modern ophthalmology,
offering a safe and effective solution for
residual cortical material after cataract
surgery.

Neodymium-YAG (Nd:YAG) laser has
been widely used in post-
phacoemulsification management,
particularly for retained lens fragments and
posterior capsular opacification (PCO). A
recent study by Meduri et al. (2024)
investigated the early use of Nd:YAG laser
to fragment retained lenticular fragments in
the anterior chamber. Their findings
indicated that early intervention with
Nd:YAG laser significantly reduced
endothelial damage, minimized patient
discomfort, and lowered the need for
surgical re-intervention, making it a viable
option for managing lens fragments that do
not reabsorb spontaneously [5]. Similarly,
Rao et al. (2018) examined the visual
outcomes and (IOP) changes following
Nd:YAG laser capsulotomy in post-cataract
surgery patients with PCO. Their study
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found that visual acuity improved
significantly in most cases; however,
transient IOP spikes occurred, necessitating
the use of topical timolol to mitigate
pressure elevation [6].

Waghu et al. (2024) further confirmed the
efficacy of Nd:YAG laser capsulotomy in
their prospective study, which showed that
85% of patients achieved visual acuity
improvement to 6/12 or better within three
months  post-procedure. Complications
were minimal, with only 6% of cases
experiencing a transient rise in IOP, and
rare occurrences of mild uveal reaction and
(IOL) pitting [7]. In another study, Yetkin
(2023) evaluated the outcomes of Nd:YAG
laser capsulotomy in patients who had
undergone  phacoemulsification.  They
found that the incidence of PCO was
significantly lower in patients implanted
with hydrophobic acrylic IOLs compared to
hydrophilic IOLs, suggesting that lens
material plays a role in PCO development

[8].

An unusual but noteworthy complication
was reported by Kaindlstorfer et al. (2018),
where a toric IOL rotated more than 115
degrees following an Nd:YAG laser
posterior capsulotomy performed too early
after surgery. This highlights the
importance of delaying laser intervention
until complete IOL stabilization, typically
after three months post-surgery [9].
Additionally, Kim et al. (2020) conducted a
comparative study on Nd:YAG laser
capsulotomy rates between refractive
segmented multifocal and multifocal toric
IOLs. Their findings revealed that
multifocal toric IOLs had a significantly
higher early incidence of Nd:YAG laser
capsulotomy compared to non-toric
multifocal IOLs, reinforcing the need for
careful patient selection and follow-up
monitoring [10]. These studies collectively
highlight the crucial role of Nd:YAG laser
in  managing  post-cataract  surgery
complications, while also emphasizing the
importance of timing and IOL material
selection to minimize adverse effects.
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Conclusion

Overall, 94% of patients reported
significant visual improvement and were
satisfied with the outcome of Nd:YAG laser
lysis. The results suggest that Nd:YAG
laser lysis is a safe and effective technique
for managing retained lens cortex following
phacoemulsification, with minimal
complications and rapid recovery.
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