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Abstract: Posterior capsule opacity (PCO) is a common complication following cataract
surgery, caused by the proliferation of residual lens epithelial cells. This study aimed to evaluate
the long-term effects of Nd:YAG laser capsulotomy on intraocular pressure (IOP) and visual
acuity in PCO patients. This was a retrospective descriptive study. Samples were 24 patients
diagnosed with PCO who underwent Nd:YAG laser capsulotomy at Prof. Dr. R. D. Kandou
Hospital, Manado, from January 1, 2022, to January 1, 2024. The study recorded pre- and post-
procedure IOP and best-corrected visual acuity (BCVA) data. Descriptive analysis, including
paired t-tests, was used to assess changes in IOP and BCVA over an average follow-up period of
19.2 months. The results showed a statistically significant improvement in BCVA (p=0.000),
with mean values improving from 0.72 to 0.27 LogMAR. A significant reduction in IOP was
also observed (p=0.015), with long-term IOP remaining stable. A weak correlation was found
between follow-up duration and IOP variation (p=0.02). In conclusion, Nd:YAG laser
capsulotomy significantly improves visual acuity and stabilizes intraocular pressure in the long
term for PCO patients, suggesting its effectiveness in managing post-cataract surgery
complications.
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INTRODUCTION

Posterior capsular opacity (PCO) is a relatively common complication that can occur after
cataract surgery. This PCO is mainly caused by the migration and proliferation of residual lens
epithelial cells (LECs) that are left behind in the capsular bag after cataract surgery. ' A real-
world evidence study published in Eye found that the incidence of PCO ranged between 4.7-
18.6% at 3 years and 7.1-22.6% at 5 years after cataract surgery,’ or simply occur in roughly one
in five eyes after cataract surgery.* This ailment hinders the quality of a patient's vision by causing
a decrease in visual sharpness, diminished contrast perception, sensitivity to glare, and the
occurrence of monocular double vision.! Silicone intraocular lenses (IOLs) have been implicated
in the development of PCO. Additional factors thought to play a role in PCO formation encompass
IOL and capsulorhexis decentration, capsule tears, and inadequate zonular support.’

Nd:YAG laser capsulotomy is the most common and effective treatment for PCO. This is a
minimally invasive and time-efficient technique, suitable for outpatient settings, and generally
well-received by patients. It is a painless, low-risk, and expeditious procedure that typically
requires only a few minutes for completion.® However, numerous complications are associated
with Nd YAG laser capsulotomy, including factors such as IOL displacement, alterations in
refractive characteristics, and potential IOL damage. Furthermore, there is the propensity for
conditions like iritis and uveitis to induce an elevation in intraocular pressure (IOP). The
occurrence of cystoid macular edema (CME) accentuates the risk of retinal tear and retinal
detachment (RD). In rare instances, additional complications may arise, including pupillary block
glaucoma, aqueous misdirection syndrome, macular hole, retinal hemorrhage, endophthalmitis,
and the potential for secondary closure of the capsulotomy aperture.®

The effect of Nd:YAG laser posterior capsulotomy on IOP is complex and depends on various
factors. While some studies have reported a short-term increase in IOP after the procedure, others
have found no significant effect on IOP control in the long term.” However, Ge et al® found that
Nd:YAG laser capsulotomy could cause a sustained elevation of IOP that lasts for up to 3 years or
more. The difference between baseline and final IOP was significantly associated with the IOP
measured one hour after the capsulotomy. There were 17% of patients required initiation of or
additional pressure-lowering medications after the capsulotomy. On the other hand, Mehmood et al
reported that the rise in IOP after Nd: YAG laser posterior capsulotomy was statistically significant
but transient.” Therefore, the effect of Nd: YAG laser capsulotomy on IOP is not straightforward and
depends on various factors such as the patient's individual condition, the severity of PCO, and the
presence of glaucoma. While some studies have reported a short-term increase in IOP after the
procedure, others have found no significant effect on IOP control in the long term.

In light of these varied findings, the relationship between Nd:YAG laser capsulotomy and
IOP remains a subject of ongoing investigation and debate. Given the potential for sustained IOP
elevation and the associated risk of glaucomatous complications, understanding the long-term
effects of this procedure on IOP is crucial for optimizing patient outcomes and safety.

METHODS

This research employed a retrospective descriptive research design. Patient data were
collected from medical records available at Prof. Dr. R. D. Kandou Hospital, Manado. The study
was conducted at the ophthalmology outpatient clinic of Prof. Dr. R. D. Kandou Hospital. The
study participants consisted of 24 patients who visited the ophthalmology outpatient clinic with a
diagnosis of PCO following cataract extraction surgery who had undergone Nd Yag capsulotomy
within the period from January 1, 2022, to January 1, 2024. The IOP data collected consisted of
two sets of measurements: the first set obtained at the initial Nd:YAG laser procedure, recorded
as pre-operative IOP, and the last set documented in the medical records as post-operative IOP.
Premedication before the procedure was tropicamide 0,5%. Each patient signed an informed
consent before the procedure. Exclusion criteria for this study included patients with a history of
post-cataract surgery complications other than PCO that could potentially affect the research
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outcomes and patients with other ocular conditions that could lead to posterior lens capsule
opacification apart from PCO.

The collected data underwent descriptive analysis employing statistical methods. To assess the
significance of changes in IOP before and after Nd:YAG laser treatment, a paired t-test was
conducted. Additionally, relevant variables were subject to calculations of frequency, proportion,
mean, and standard deviation. The findings derived from this analysis were then visually presented
through the utilization of tables. It is pertinent to note that this research adhered to established
principles of medical research ethics, ensuring the confidentiality of patient data by excluding any
identifying information that could potentially disclose individuals' identities. Furthermore, this study
obtained ethical approval from the Ethics Committee of Prof. Dr. R. D. Kandou Hospital, Manado,
bearing reference number 048/EC/KEPK-KANDOU/IV/2023.

RESULTS

There were 24 patients included in this study. Table 1 showed the demographic and clinical
features data. The average age of the participants was 63.92 years (SD 6.16), with the youngest
participant being 53 years old and the oldest being 76 years old. The mean follow-up period after
Nd:YAG capsulotomy procedure was 19.2 months (SD 9.51), ranging from 6 to 26 months. The
dataset included an equal distribution of 12 male and 12 female participants.

Regarding best-corrected visual acuity (BCVA), the mean BCVA before the procedure was
0.72 (SD 0.17), and it improved to 0.27 (SD 0.12) after the procedure. In terms of IOP, the mean
IOP before the procedure was 15.83 mmHg (SD 2.37), and it decreased to 14.29 mmHg (SD 2.20)
after the procedure.

Table 1. Demographic and clinical features
Case Age Gender Followup BCVApre BCVApost IOPPre 10OP Post

(years) (M) (logmar) (logmar) (mmHg) (mm Hg)

1 66 Female 12 0,7 0,4 18 15,5
2 54 Male 24 0,8 0,3 17 19,7
3 60 Male 14 0,7 0,4 14,5 15,6
4 58 Female 12 1 0,3 16,6 15,5
5 62 Female 15 0,8 0,3 18,9 15,6
6 76 Female 24 0,7 0,1 10 13,3
7 58 Male 6 0,5 0,1 13,8 15,6
8 65 Female 17 0,6 0,1 14,5 13,2
9 60 Male 12 0,6 0,1 17,7 14,8
10 72 Male 28 0,7 0,3 18,4 13,2
11 66 Male 36 0,8 0,3 12,1 10,7
12 68 Female 36 0,7 04 13,1 11

13 67 Male 18 1 0,4 16,9 14,9
14 59 Female 6 0,5 0,3 14,7 16,6
15 55 Female 12 0,7 0,3 15,2 11,9
16 53 Male 12 04 0,1 16,8 12,4
17 64 Female 18 04 0,1 17,8 15,7
18 62 Male 24 0,7 0,3 13,4 16,7
19 70 Male 15 0,6 0,3 15,5 11,2
20 66 Female 12 0,8 0,3 16,5 12,4
21 75 Female 12 0,7 04 15,5 15

22 69 Female 36 1 0,4 17,7 16,6
23 63 Male 24 0,8 0,1 20,4 12

24 66 Male 36 1 0,3 14,9 13,9
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Table 2 showed that the difference between BCVA before and after the Nd:YAG laser
procedure was statistically significant (p=0.000). Similarly, the difference in IOP before and after
the Nd:YAG laser procedure was also statistically significant (p=0.015). Moreover, a weak
correlation has been identified using the Pearson correlation test between the duration of the
follow-up and the variation in IOP (p=0.02).

Table 2. Correlation and difference

Test and variables Mean SD Significance
Paired sample test
BCVA Pre Nd:YAG - BCVA Post Nd:YAG 0.45 0.15 .000
IOP Pre Nd:YAG - IOP Post Nd:YAG 15.375 28.684 .015
Correlation
Follow up - IOP difference 0,02
DISCUSSION

Our findings indicate that the average age at which individuals underwent Nd:YAG laser
capsulotomy was 63.92 years old. Cataracts are commonly associated with the aging process, and
advanced stages of cataracts were observed in approximately one-third of subjects between the
ages of 60 and 69, and in two-thirds of subjects aged 70 or older. !° The primary etiology of
cataracts is the progressive deterioration of proteins within the ocular lens.!! Additionally, certain
genetic and environmental factors can elevate the susceptibility to cataract development or lead
to their occurrence at an earlier age compared to others.!? Based on the collected, it can be inferred
that individuals who had undergone prior cataract surgery followed by Nd:YAG laser treatment
likely exhibit senile cataracts.

One of the most notable findings in this research is the follow-up duration, which had a mean
of 19.2 months (SD 9.51), ranging from 6 to 26 months. This duration represents the period from
the initial treatment of patients with Nd Yag laser capsulotomy to the last recorded measurement
of IOP."® This particular finding serves as the basis for the title of this paper, suggesting that long-
term IOP remains relatively stable. Intraocular pressure increased for a short time after Nd Yag
procedure.” However, in our specific case, it is important to note that the mean IOP was lower
after Nd Yag laser treatment compared to the pre-treatment measurements.

Anincrease in [OP following Nd: YAG laser capsulotomy can affect up to 30% of all patients
undergoing this procedure. Various factors have been proposed to account for this rise in IOP,
including the build-up of debris in the trabecular meshwork, pupillary block, and inflammation-
induced swelling of the ciliary body or iris root, which can lead to angle closure. Moreover,
research has indicated a correlation between pulse energy levels and IOP elevation, with higher
pulse energies, particularly those exceeding 1.5 mJ, associated with increased IOP. Notably,
smaller capsulotomies carry a lower risk of IOP elevation when compared to larger ones.®

The long-term stability and reduction in IOP observed in our study are contrast with some
earlier reports. While previous studies reported a transient increase in [OP immediately following
Nd: YAG laser capsulotomy,'* our findings show a more sustained decrease in IOP over an
extended follow-up period. This discrepancy may be due to differences in patient populations,
laser energy settings, and capsulotomy sizes.'>! Moreover, the long-term IOP reduction observed
in our study suggests that Nd: YAG laser capsulotomy can potentially facilitate improved aqueous
outflow by relieving capsular blockage, thereby enhancing IOP control over time.!”

The preeminent focus of this study also lies in the evaluation of BCVA. A notable discrepancy
is evident when comparing BCVA measurements before and after the Nd: YAG laser capsulotomy
procedure. The Nd: YAG laser capsulotomy, a non-surgical outpatient treatment for PCO, results in
a significant improvement in BCVA. Moreover, this therapeutic approach has a minimal impact on
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refractive errors and IOP. It is characterized by its simplicity, swiftness, and a generally high level
of safety.!®

The findings of this study demonstrate a statistically significant enhancement in BCVA and
a long-term decrease in IOP following Nd: YAG laser capsulotomy in patients diagnosed with
PCO. These outcomes are consistent with prior research, which has similarly reported
improvements in visual acuity and reductions in IOP after Nd: laser posterior capsulotomy.'*?
Specifically, a study by Moshirfar et al*! found that Nd laser therapy effectively managed PCO
and led to significant improvements in visual acuity. Additionally, another study evaluated
changes in contrast sensitivity and glare disability, alongside visual acuity, following Nd: YAG
laser posterior capsulotomy, and demonstrated improvements in these visual parameters.?!

CONCLUSION

Nd:YAG laser capsulotomy effectively enhances visual acuity and maintains stable
intraocular pressure (IOP) in the long term for patients with posterior capsule opacification (PCO),
confirming its role as a reliable intervention for managing post-cataract surgery complications.
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