Visual outcomes of Nd; YAG laser capsulotomy and its associated factors among patients with posterior capsular opacification who attended at KCMC Eye department from July 2023 to May 2024.
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ABSTRACT
BACKGROUND:   Posterior Capsular Opacification (PCO) is a common post-cataract surgery complication, it is treated by Nd:YAG laser capsulotomy or surgical capsulotomy, YAG laser is a safe, effective, and quick treatment, though it is associated with potential complications.
AIM: 	To assess the visual outcomes of YAG lasers capsulotomy and its associated factors among patients with posterior capsular opacification who attended at KCMC Eye department from July 2023 to May 2024.
METHODOLOGY: A hospital-based prospective cohort study conducted at KCMC Eye Department, investigated factors affecting visual outcomes after Nd:YAG laser capsulotomy for PCO. Different variables were analyzed, including patient demographics; IOL characteristics, pre- and post-YAG VA and IOP, and PCO grade, to determine their impact on best corrected visual acuity one-month post-treatment. Data were cleaned and analyzed using STATA version 17
RESULTS: This study involved 87 eyes from 87 participants; the average age of the participants was 65 years, ranging from 24 to 90 years. No participant had VA of ≥ 6/12 pre-YAG laser; the majority (48.3%) had VA of 6/60 and below. Post-YAG laser capsulotomy there was a significant change in best corrected visual acuity with (82.7%) attaining good visual acuity from 0% pre Nd:YAG and 17.3%remained with poor visual acuity.  There was also a significant change in several lines read on the Snellen chart with the majority 48.3% improving 2 lines postNd:YAG, only one patient did not improve on the Snellen chart because of macula edema. The improvement in VA was noted among the study participants; however, the changes in VA before and after YAG laser capsulotomy were not statistically significant,
In this study, IOP spike, floaters, lens pitting, hyphema, burn IOL, and macular edema were the observed complications. And the presence of factors like, complicated cataracts, high energy setting during the procedure, high-grade PCO, and anterior chamber-inserted IOL were associated with poor visual outcome post-procedure.
CONCLUSION: YAG laser capsulotomy is safe, effective and rewarding non-invasive procedure for visual improvement in PCO patients.
KEY WORDS: Posterior capsular opacification (PCO), Nd:YAG laser capsulotomy, visual outcome, complications, risk factors.
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1. INTRODUCTION 
Cataract is an opacification of the eye's natural lens, leading to blurred vision or blindness by reducing transparency and scattering light(1).It's the leading cause of reversible blindness worldwide, with prevalence sharply increasing with age, projected to affect 40 million people globally by 2025(2).
Cataracts are classified as nuclear, cortical, or posterior sub-capsular, and while age is the main risk factor, trauma, diabetes, smoking, and sun exposure also contribute(3). Symptoms like blurred vision and dull colors are diagnosed via eye exams(4).
Currently, there's no medication for cataracts; surgical removal, either by ECCE or phacoemulsification, is the definitive treatment, though it carries risks such as endophthalmitis, retinal detachment, and posterior capsular opacification (PCO)(5). retinal detachment, and extra(5).
Posterior capsule opacification ( PCO) is the most frequent  delayed complication of cataract surgery and  may develop in a few months to years following cataract surgery (6),.
Posterior capsular opacification is characterized by proliferation, migration, and differentiation/transformation of the germ-native zone of cuboidal epithelial cells of the lens which form plaques on the non-epithelial posterior capsule(3).
Posterior capsular opacificationdevelops following cataract surgery between 2 months and 5 years after phaco-emulsification or extra capsular cataract extraction with posterior chamber intra ocular lens implant(7).
 The incidence figures ranging from less than five percent in developed countries to as high as fifty percent in developing countries (8)(9). In United states the incidence of PCO at 1 year is lower at  (3.5%) and at 2 years it is 8.5%(10), In Indonesia the incidence is 8.8% at 3 years(11).  In Australia the incidence of PCO is 38.5% at 2 years, In Africa  the incidence ranges from 20% to 50% of patients who have a routine cataract extraction procedure(12). It is also a major problem in pediatric cataract where incidence approaches 100% between 2 months to 5 years after the initial surgery(7).
There are two forms, pearl and fibrous. Fibrous Posterior capsular opacification occurs due to abnormal proliferation of Lens  epithelial cells LECs ) and presents as folds and wrinkles on the posterior capsule at the site of fusion (13).
The second type is pearl PCO which is responsible for the majority of related visual loss. It is caused by normally/abnormal differentiated LECs that line themselves on the equatorial lens region.
Posterior capsule opacification presents the  same symptoms as of cataract , for example blurring of vision, glare, diplopia, foggy and trouble vision in bright light and night(15)
There are ways of therapy used in management of PCO. The two ways are  either surgical removal or Nd; YAG laser treatment. The latter is non-surgical  and suitable for treatment of PCO(16)
Neodymium-doped yttrium aluminum garnet (Nd; YAG) laser therapy is a non-invasive, effective, relatively safe technique of managing PCO. Moreover patients treated with Nd; YAG laser capsulotomy do not need hospitalization, it is magic event with  high success rate which is more than 95%(Dhakneet al., 2021). Nd; YAG Laser treatment works by producing a minor hole in the  visual axis opacified posterior capsule.(17). Laser energy used in creating a hole in visual axis depends on the type and extent of PCO, but using little amount of energy between 1mj to 3mj is associated with less complications(18). Though it is harmless and effective procedure, but it is associated with occasional complication that include elevated intraocular pressure, retinal detachment, lens pitting , hyphema and macular edema(19).
After laser capsulotomy, patients commonly experience increased floaters—non-dangerous clumps of cells in the vitreous that appear as dots, circles, lines, or cobwebs. These usually become less noticeable over time. Since the procedure is non-invasive, requiring no incision or stitches, patients can quickly resume normal activities. However, vision may be temporarily unclear for a few hours due to pupil dilation. (20)
Considering the discrepancies in findings across global research and the limited information available in domestic literature, the objective of this study is to assess visual outcome of YAG laser capsulotomy and its associated factors among patients with posterior capsular opacification who attended at KCMC Eye department from July 2023 to May 2024.



















2. METHODOLOGY
2.1 Study Design and Settings
A hospital based prospective cohort study aimed at evaluating the visual outcome of YAG laser capsulotomy and its associated factors among patients with posterior capsular opacification who attended at KCMC Eye department from July 2023 to May 2024.
Ethical approval was obtained from the Kilimanjaro Christian Medical University College Research and Ethics Review Committee (Ref: PG 87/2022), with institutional clearance granted via the Ophthalmology Department at KCMC. All participants were informed about the study’s aim, and written consent was obtained. Participant confidentiality and data protection were maintained throughout.
2.2 Study population.
 The study enrolled a total of 87 patients from adults (aged 18 years and above) with PCO who were attending the Outpatient clinic of Eye department at Kilimanjaro Christian Medical Centre (KCMC), non-probability consecutive sampling method was used. Patients were excluded if Patients had ocular pathology example uveitis, glaucoma, DM maculopathy, and clinical significance macula edema, Patients with combined procedures like trabeculectomy, patients with any media opacity prevents focusing of the laser and pre-existing raised IOP.
2.3 Data collection Methods and Tools.
 The validated data collection sheet was used, demographic data, pre and post visual acuity, best BCVA and complications associated with Nd; YAG laser capsulotomy were recorded. Visual acuity was measured by using a Snellen chart, fundoscopy was made using a non-contact90D VOLK lens and Haag strait bio microscope, refraction was done by using an automatedrefractometer (Heine retinoscopy) and laser capsulotomy of the posterior capsule was done by using Zeiss visuals Nd:YAG iii.
2.4 Data collection procedures.
All patients post cataract surgery who attended the Eye OPD clinic at KCMC with complaints of decreasing vision following cataract extraction with posterior chamber intraocular lens implantation were included in the study after determining the clinical visual impairment caused by PCO. Detailed history and thorough ophthalmic examination regarding, visual acuity, tonometry, slit lamp examination, direct ophthalmoscopy, indirect ophthalmoscopy, and silt lamp biometry were performed before and post to Nd: YAG laser capsulotomy.
The extent of PCO was identified by dilating the pupil with tropicamide 1%+phenelyephrine2.5% drops and then the patient was left with closed eyes for 30 minutes for the pupil to dilate.  After knowing the extent of PCO, the procedure was explained to the patient, how it is painless, the length of the procedure, and its outcomes, this was followed by taking the patient to the procedure room, which was darkened and Zeiss visualsNd:YAG iii machine power was set, minimum power used was 0.8j/s and the maximum power was 4.2j/s. Before the procedure, topical amethocaine was for anesthesia purposes. 
The Helium-Neon laser beam was used for accurate aiming and focusing of the invisible therapeutic beam. The parameters of the laser system were adjusted accordingly to the needs of patients depending upon the type and extent of PCO.As capsulotomy was for optical purposes, its size ranged from 2-3 mm in diameter. Post-laser evaluation was carried out for one hour including slit lamp examination and intraocular pressure (IOP) measurement. If IOP was raised, then topical beta blockers were given for 2 weeks, and patients were later evaluated after 2 weeks, and 1-monthpost Nd: YAG for BCVA intraocular pressure check and monitoring complications rose following the procedure.
[bookmark: _Toc171754559]2.5 Study Variables 
[bookmark: _Toc171373475][bookmark: _Toc171754587]The primary outcome was best corrected visual acuity after Nd; YAG laser. (Good and Poor) and independent Variables were age, sex, laterality, IOL type, IOL position, lens capsule related factors, visual acuity before Nd; YAG laser, intraocular pressure before Nd; YAG, Grade of PCO, Visual acuity post YAG, IOL centration, Type of cataract, Power energy in j/s, Macular thickness
2.6  Operational definitions
Visual Acuity Analysis
Good visual acuity>6/18.
Poor visual acuity<6/18-6/60, 6/60- 6/120, and 6/120.(Rao, Ninan and Rao, 2006)(Rao, Ninan and Rao, 2006).
IOP rise- was defined as an increase of more than 5mmhg from the baseline(Al-damri and Alotaibi, 2023)






2.7 Data management and analysis
 Data was entered into the SPSS software, version 25, after being collected on the relevant datasheet. Data was cleaned and checked for completeness using the same software package. Each patient was assigned an identification code, which prevented the display of the patient's name or file.
[bookmark: _Hlk167867529]Data was analyzed using STATA (Stata Corp LLC, College Station, Texas, USA) version 17. To ensure that the variables were consistent, data cleaning was performed. Encoding, labeling, defining variables and values, recoding, and generation of variables were done. After confirming that the dataset was clean, descriptive statistics were carried out, whereby categorical variables were summarized using frequency and percentages numeric variables were summarized mean with Standard deviation (SD) and median with interquartile range (IQR). Any statistical difference in the proportion of BCVA post- Nd: YAG laser capsulotomy across the independent categorical variables was assessed using a chi-square (χ2) and Fisher’s exact test, and variables with a P-value of <0.05 were deemed to differ significantly. A generalized linear model with family Poisson was used to assess the factors associated with poor VA post-Nd; YAG laser capsulotomy. A univariate analysis was done to obtain the crude risk ratio (CRR) and a multivariable analysis was done to obtain the adjusted risk ratio (ARR). All variables with a P-value of < 0.05 were statistically significant associated with poor VA postYAG laser capsulotomy.






3. RESULTS.
 The study included 87 eyes from 87 patients who met the inclusion criteria. The majority 44.8% were aged between 61-80 years, followed by those aged 41-60, and a smaller number were aged 24-40. The mean age of participants was 65 years. Among the participants, 65.5% were female and 34.5% were male. In terms of regional distribution, 49.4% were from the Kilimanjaro region. Regarding occupation, 65.5% were farmers and peasants, 24.1% were employed, and less than 10.3% were self-employed. Concerning laterality, the majority (51.7%) presented with RE PCO. Table 1.
 The study revealed that there were 98.9% of participants who had an IOL positioned in the capsular bag, with the majority 73.6% having a PMMA IOL.  Participants with an intact lens capsule-related factor were 98.8%. In terms of energy used, the majority 54.0% had 1.6 to 3.0 joules, followed by 28.7% with 3.1 to 4.5 joules, and 17.2% using less than 4.6 joules. The mean energy used was 2.4 joules, with a standard deviation of 0.93 joules. Additionally, 58.6% of participants presented with grade II, 18.4% with grade IV, 12.6% with grade III, and 10.3% with grade I. Senile cataract surgery was the most common, accounting for 83.9% of cases, and 97.7% of instances showed IOL centration. Table 2
[bookmark: _Toc171754509]













Table 1: Social Demographic Characteristics of the study participants (N=87)
	Variable
	Frequency
	Percentage

	Age in years
	
	

	24-40
	5
	5.7

	41-60
	28
	32.2

	61-80
	39
	44.8

	81-93
	15
	17.2

	Median (IQR)
	68(54-76)
	

	Sex
	
	

	Male
	30
	34.5

	Female
	57
	65.5

	Residence
	
	

	Kilimanjaro
	43
	49.4

	Arusha
	24
	27.6

	Other
	20
	23

	Occupation
	
	

	Farmer/Peasant
	57
	65.5

	Self-employed
	9
	10.3

	Employed
	21
	24.1

	Laterality
	
	

	Right
	45
	51.7

	Left
	42
	48.3



[bookmark: _Toc171754510]Table 2: Clinical characteristics of the study participants (N=87)
	Variable
	Frequency
	Percentage

	IOL position
	
	

	Sulcus IOL
	1
	1.1

	Capsular bag
	86
	98.9

	IOL type
	
	

	PMMA
	64
	73.6

	Acrylic foldable
	23
	26.4

	Lens capsule-related factor
	
	

	Intact
	86
	98.9

	Raptured
	1
	1.1

	Energy used in joules
	
	

	Less than 1.6
	15
	17.2

	1.6 to 3.0
	47
	54

	3.1 to 4.5
	25
	28.7

	Mean (SD)
	2.4 (±0.93)
	

	Grade
	
	

	Grade I
	9
	10.3

	Grade II
	51
	58.6

	Grade III
	11
	12.6

	Grade IV
	16
	18.4

	TypeCataract
	
	

	Senile
	73
	83.9

	Post-trauma
	6
	6.9

	Post uveitis
	6
	6.9

	Post PPV
	2
	2.3

	IOLCentration
	
	

	Yes
	85
	97.7

	No
	2
	2.3



3.1 Visual outcome post YAG laser capsulotomy
The histogram below shows comparison of Pre- and Post Nd:YAG laser UCVA. In Pre YAG no patient had a VA of 6/12 and above, all patients had poor visual acuity. Post-Nd: YAG, there was a dramatic change of uncorrected VA, with 66.7% attaining a good VA of 6/12 and above. This shows the effectiveness of Nd:YAG laser capsulotomy in increasing visual acuity.

FIG 1. Visual acuity
The line graph below shows the improvement of uncorrected visual acuity with  Snellen E chart post-Nd: YAG laser capsulotomy, the graph indicates that most of the patients (48.3%) improved two lines, followed by those who improved three lines (19.5%), then improvement of one line (11.5%), four lines 9.2%, six lines 5.7%, there was only one patient who had deteriorated vision on Snellen E chart because of cystoid macula edema.
[bookmark: _Toc171754483] Figure 2 : Improvement in the number of lines on Snellen E chart post Nd: YAG (UCVA)
The Figure below illustrates the BCVA of pre- and post Nd:YAG. Before the procedure, no VA was observed on 6/6 and most (27.6%) had VA of 6/60 and below. After the Nd:YAG procedure, VA improved with 51.7% attaining BCVA of 6/6 and only 10.4% retained VA of 6/60 and below. This means that Nd:YAG laser capsulotomy is very effective in improving vision but visual improvement may be still affected by some refractive errors that need to be corrected post-YAG.


figure 3. Histogram showing the comparison of BCVA pre and post YAG laser capsulotomy.
On complications which rose following the treatment, this found IOP spike  as the most common by (41.4%), followed by floaters (23.0%), lens pitting (5.7%), hyphema (2.3%), burn IOL (11.1%), and macular edema 1.1%. More results on Table 3 below.









[bookmark: _Toc171754511]3.2 Complications of YAG laser capsulotomy
Table 3: Complications of Nd: YAG laser capsulotomy (N=87)
	Complications
	Frequency
	Percentage

	Lens pitting
	
	

	Yes
	5
	5.7

	No
	65
	94.3

	Hyphema
	
	

	Yes
	2
	2.3

	No
	85
	97.7

	Floaters
	
	

	Yes
	20
	23

	No
	67
	77

	Burn IOL
	
	

	Yes
	1
	1.1

	No
	86
	98.9

	IOP spike
	
	

	Yes
	36
	41.4

	No
	51
	58.6

	Macular edema
	
	

	Yes
	1
	1.1

	No
	86
	98.9



Following YAG laser treatment, the mean IOP rose significantly from 11.4 mmHg to 18.5 mmHg at 1 hour post-procedure (p < 0.001).
This spike was temporary, as IOP reduced to 13.3 mmHg after two weeks, still above baseline but improved (p < 0.001).
By one month, IOP returned near baseline at 11.6 mmHg, showing sustained regulation (p < 0.001).
The initial rise reflects a transient response to the laser, not a long-term complication.
Overall, IOP normalized effectively over time, indicating good postoperative recovery
[bookmark: _Toc171754486]Figure 4: The mean change of IOP from the baseline


3.3 Factors associated with poor visual outcome.
On factors associated with poor visual outcome post YAG laser capsulotomy, this study identified IOL position, energy used, PCO grade, and cataract type as significant factors associated with poor visual acuity (VA) after Nd:YAG laser capsulotomy in both crude and adjusted analyses. In crude analysis, having a capsular bag IOL significantly reduced the risk of poor VA by 60% compared to anterior sulcus  IOLs (CRR=0.40; p<0.001). Conversely, each 1-joule increase in laser energy raised the risk of poor VA by 3.8 times (ARR=3.75; p<0.001). Patients with Grade I PCO had an 89% lower risk of poor VA compared to higher grades (CRR=0.11; p<0.001), and those with senile cataract surgery had an 84% lower risk compared to post-trauma/uveitis/PPV cases (CRR=0.16; p<0.001).
[bookmark: _Toc171754514]Table 4: Factors associated with poor VA post-Nd: YAG laser capsulotomy
	Variable
	CRR
	P-value
	ARR
	P-value

	Age in years
	0.98(0.95-1.01)
	0.238
	
	

	Sex
	
	
	
	

	Male
	Ref
	
	
	

	Female
	0.79(0.31-2.10)
	0.622
	
	

	IOL position
	
	
	
	

	Anterior sulcus
	Ref
	
	Ref
	

	Capsular bag
	0.40(0.32-0.51)
	< 0.001
	0.21(0.12-0.33)
	< 0.001

	Energy used in joules
	3.75(2.32-6.05)
	< 0.001
	2.30(1.38-3.81)
	0.001

	Grade
	
	
	
	

	Grade I II & III (Slight Opacity)
	0.11(0.04-0.29)
	< 0.001
	0.32(0.101-0.999)
	0.05

	Grade IV (Heavy Opacity)
	Ref
	
	Ref
	

	Type of Cataract
	
	
	
	

	Senile
	0.16(0.07-0.38)
	< 0.001
	0.43(0.19-0.97)
	0.042

	Complicated
	Ref
	
	
	







4. DISCUSSION
In this study, Nd:YAG laser capsulotomy led to a significant improvement in visual acuity (VA), transforming pre-laser VA where 48.3% of patients had 6/60 or worse to a post-laser state where 82.7% achieved good best corrected visual acuity. Although the overall change in VA from 0% pre-laser achieving 6/12 or better to 82.7% post-procedure showed a p-value of 0.083, the clinical benefits were substantial, with 86 out of 87 patients gaining Snellen chart lines, and most (48.3%) improving by two lines; one patient, however, deteriorated due to cystoid macular edema. These positive findings on the effectiveness of Nd:YAG laser capsulotomy in improving visual outcome align consistently with various international studies ((21); (22),  (23); (24); (25); (7)). While minor variations in visual improvement percentages across studies exist, these are typically attributed to differences in baseline visual acuity, patient demographics, methodological approaches, and varied clinical practices ((20); (20)). Crucially, no research has indicated overall visual deterioration following Nd:YAG laser capsulotomy.
Following a Nd:YAG laser capsulotomy, various complications can arise, each with differing prevalence and underlying mechanisms. The most frequently observed complication in this study was an increase in intraocular pressure (IOP), affecting 41.1% of patients. The mean IOP variations from baseline to 1 hour, 2 weeks, and 1 month post-procedure were statistically significant. This IOP elevation is primarily attributed to several factors: dispersion of lens fragments and cellular debris that obstruct the trabecular meshwork, impeding aqueous humor outflow; an inflammatory response induced by the laser, leading to the release of prostaglandins and other mediators that cause trabecular meshwork swelling; alterations in aqueous humor dynamics due to the sudden opening of the posterior capsule; and, though rare, direct damage to the trabecular meshwork from excessively high energy settings or improper laser aiming.
In comparison with other research, the IOP spike rate in this study aligns with findings from a similar study in Pakistan, where (26)reported IOP spikes in 27% of cases as the most common complication. However, it contrasts with the very high rate of 82.7% reported by (20)in Pakistan, a difference potentially explained by their inclusion of high-grade PCO and high energy settings exceeding 3.5 J/s. Conversely, a significantly lower IOP spike rate of 4.76% was observed by (7)in Bangladesh, which they attributed to the use of lower energy (mostly less than 2 mJ), performer experience, and the involvement of lower-grade PCO.
Floaters were another common complication, reported by 23% of patients. These result from the liberation of particulate matter from the posterior capsule during the laser procedure. While generally considered benign, floaters can cause visual disturbances that may impact a patient's quality of life. In comparison to other studies, floaters are frequently reported, yet the incidence in this present study was notably higher than in others, such as those by (6)and (27)where only three patients in each study reported floaters. This higher incidence could suggest increased sensitivity in detecting or reporting floaters, or it might indicate a genuine difference in outcomes warranting further investigation.
Lens pitting occurred in 5.7% of cases, attributed to inadvertent laser impacts on the intraocular lens (IOL) surface, underscoring the importance of precise laser targeting to prevent collateral damage that could necessitate further surgical intervention. This finding is broadly consistent with other studies, which reported rates ranging from 2.3% (28)to 6.35% (7)suggesting lens pitting is a relatively common complication. However, (20)) reported a significantly higher rate of 30% IOL pitting, possibly due to poor focusing or differing energy settings.
 Less common but serious complications included hyphema (2.3%), due to disruption of iris or ciliary body vessels and associated with poor focusing or high energy (similar to (29), who found 0.6%), and macular edema (1.1%), characterized by fluid accumulation in the macula due to inflammation or blood-retinal barrier breakdown. The low incidence of macular edema aligns with other studies reporting rates up to 3% ((26); (20); (29)highlighting its rare occurrence but stressing the need for careful post-YAG laser capsulotomy monitoring.
In this study, key risk factors significantly associated with poor visual outcomes following Nd:YAG laser capsulotomy included IOL position, energy used, grade of PCO, and type of cataract. Specifically, IOLs placed in the sulcus carried a 60% higher statistically significant risk of poor visual acuity post-procedure compared to those in the capsular bag. This elevated risk is attributed to increased inflammation, poor centration, and higher susceptibility to complications like macular edema and dislocation, potentially exacerbated by the laser
Higher energy settings during Nd:YAG laser capsulotomy were also found to correlate with poorer visual outcomes, with each incremental unit of energy increasing the risk of poorer visual acuity by 2.3 times. Elevated energy levels can negatively impact vision by increasing risks of retinal damage, capsular tears, inflammation, and floaters, emphasizing the need for cautious energy selection. This observation is consistent with (30)who also reported higher energy use being associated with unsuccessful laser capsulotomy. However, this contrasts with (31)who found no statistically significant relationship between energy used and poor VA regarding central macular thickness.
Furthermore, the study revealed that increasing the grade of PCO led to poorer visual outcomes, with heavy PCO necessitating higher energy settings, thereby increasing the risk of complications such as IOP spikes, retinal detachment, inflammation, and potential damage to ocular structures. This aligns with (12)who found a statistically significant change in VA based on PCO grades, with Grade III and IV PCO yielding poorer visual outcomes. Similar results were also found by (32)linking severe pre-existing visual impairment to poor outcomes. Regarding cataract type(30)noted that senile cataracts, being common (66.5% of surgeries), had a 4.33 times higher odds of successful laser capsulotomy compared to other types.

5. Conclusion.
This study affirms that Nd:YAG laser capsulotomy effectively improves visual acuity in post-cataract surgery patients with posterior capsular opacification, enabling many to achieve excellent 6/6 or 6/9 vision. It also highlights common complications like IOP spikes, floaters, and lens pitting, stressing the need for careful management. Crucially, higher laser energy correlates with increased complications, advocating for an initial minimal energy setting of 0.8 J/s, gradually increased as needed
6. Recommendations.
Nd:YAG laser capsulotomy include thorough pre-operative evaluation to identify high-risk patients (e.g., for IOP spikes), and optimizing laser settings by using the lowest effective energy and precise aiming to minimize complications like lens pitting and IOL burns. Further research is needed, specifically larger, long-term prospective studies and comparative studies, to evaluate long-term outcomes, assess prophylactic strategies, and identify optimal techniques. Finally, implementing a standardized protocol and robust follow-up system is crucial to maximize visual outcomes and reduce complications. 
7. Limitations. 
 A key limitation of this study, conducted at a single center (KCMC), faces limitations in generalizability to other populations due to its specific setting. A potentially limited sample size further constrains the broader applicability of its findings. The follow-up period post-Nd:YAG laser capsulotomy may have been too short to assess long-term visual outcomes and complications fully. Finally, the inherent subjectivity of visual acuity measurements, dependent on patient interaction, introduces a potential source of variability.
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UCVA
Pre-YAG	
Good VA (6/6 to 6/12)	Poor VA (6/18 and below)	0	100	Post-YAG	
Good VA (6/6 to 6/12)	Poor VA (6/18 and below)	66.7	33.300000000000004	
percentage




0	1	2	3	4	5	6	1.1494252873563218	11.494252873563269	48.275862068965516	19.540229885057368	9.1954022988505741	4.5977011494252755	5.7471264367816088	Number of lines

Percentage


Change in BCVA
BCVA Pre YAG	
6/6	6/9	6/12	6/18	6/24	6/36	6/60 and Below	8.0459770114942533	16.091954022988745	21.83908045977013	21.83908045977013	4.5977011494252755	27.586206896551527	BCVA Post YAG	
6/6	6/9	6/12	6/18	6/24	6/36	6/60 and Below	51.724137931034512	24.137931034482929	6.8965517241379306	2.2988505747126435	2.2988505747126435	2.2988505747126435	10.344827586206897	
percentage



Mean	
Baseline	1 Hour	2 Weeks	1 Month	11.4	18.5	13.3	11.6	follow up time

IOP CONCENTRATION (mmhg)



