




VISUAL IMPROVEMENT IN AMBLYOPIC CHILDREN FOLLOWING REFRACTIVE CORRECTION AND PATCHING THERAPY: A PROSPECTIVE INTERVENTIONAL STUDY



ABSTRACT
Background: Amblyopia, commonly known as "lazy eye," is a neurodevelopmental visual disorder that results in reduced vision in one or both eyes due to abnormal visual experience during early childhood. It is one of the leading causes of visual impairment in children and is most effectively treated during the critical period of visual development. Refractive correction using glasses, combined with occlusion therapy (patching of the dominant eye), is the standard treatment to stimulate vision in the amblyopic eye. Early detection and timely intervention are crucial for successful visual recovery. 
Objective: This study aims to assess the improvement in visual acuity in amblyopic children aged 5 to 15 years following refractive correction and patching therapy. Methods: A prospective interventional study was conducted at an urban tertiary eye care centre in North India. This observational study included children diagnosed with unilateral or bilateral amblyopia within the age group of 5 to 15 years. All participants received appropriate refractive correction followed by a structured patching regimen based on the severity of amblyopia. Visual acuity was assessed at baseline, and then at regular intervals—1 month, 3 months, and 6 months. The data were analyzed to determine the degree of visual improvement over time. Results: Children under strict 6-hour patching showed significant improvement (>2 lines in 75% of eyes). In contrast, those with poor or irregular patching showed limited or no improvement. Children under 10 years demonstrated the highest response rate. Conclusion: Regular patching along with appropriate refractive correction significantly improves visual acuity in amblyopic children. Parental awareness and engagement are critical for therapy success.
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INTRODUCTION
“Amblyopia can be interpreted as the difference of visual acuity of at least two lines that is not the result of any pathological condition or correctable by ordinary refractive means. The two lines difference in visual acuity will be there even after the best possible correction. It is the condition in which the brain is not able to verify the stimulation sent by the eye over the period of time after a long deprivation of proper stimulation, simply means there lacks the eye-brain co-ordination unlike the normal eye.” [1]
Amblyopia, often referred to as "lazy eye," is a neurodevelopmental disorder characterized by decreased visual acuity in one or both eyes due to abnormal visual experience during early childhood. Unlike other ocular conditions, amblyopia occurs without any detectable structural abnormalities in the eye itself and is not fully correctable by refractive means alone. It typically arises from conditions such as strabismus, anisometropia, or high uncorrected refractive errors, and is most effectively managed when diagnosed and treated at an early age. The visual impairment in amblyopia results from disrupted communication between the eye and the brain, where the brain suppresses the image from the affected eye, leading to reduced visual development. [2]

Treatment
Amblyopia demands to be treated as early as possible by its nature starting from the younger age. Treatment of amblyopia is time-sensitive and most effective in the early years of life due to the plasticity of the visual system. Among various management strategies, the combination of refractive correction and occlusion therapy (patching of the better-seeing eye) is widely recognized as an effective intervention. Patching encourages the use of the amblyopic eye, thus stimulating visual development and improving acuity over time. This study focuses on evaluating the improvement in visual acuity in amblyopic children aged 5 to 15 years following protocols are the few alternatives for treatment of amblyopia.
Patching: In this treatment, the normal eye is occluded whereas the affected eye is forced to see, the patching can be done with medical opticlude patch, adhesive tape, Doyens rubber or handmade occlusive cloth that doesn’t disturb the ocular health. There are two sub divisions of patching.
1. Full time patching: In this the sound eye is occluded for the whole day whenever the child is awake. It is necessary to observe the child every week to avoid the occlusion amblyopia in the normal eye. Up to 2 years’ children, occlusion is done in 2:1 ratio that is 2 days in normal eye and one day in amblyopic eye. For 3 years 3 :1, 4 years 4:1, 5 years 5:1 and 6 years 6:1.
2. Part time patching: Only few hours of patching are practiced in this technique. In this technique the normal eye is patched for 4-6 hours per day. According to amblyopia Treatment study (ATS), part time patching is fruitful for VA improvement. The eye should be patched until the full normal VA improvement. Once the VA equalize in both eyes, maintenance patching should be practiced eye patching for only 2 hours.
Penalization: This is practiced as the alternative of patching when the patching has been deferred 0.5-1% of Atropine is instilled in this method. It is done by putting the atropine eye drop in normal eye making the vision unclear and forces the amblyopic eye to be used more and more. Optical penalization. 
Pleoptic exercises: It was practiced in earlier time. In this method the peripheral retina i.e.  parafoveal area other than central retina is dazzled with the intense light. The the light is turned off and fovea starts to work.
Pharmacological: In this levodopa or carbidopa is instilled in the amblyopic patients. It is believed that it improves the brain plasticity i.e the ability of the brain to modify its connections and rewire its function.
Perceptual learning: This technique can also be used as an alternative to occlusion or any other therapy. Identifying and distinguishing the colors, shapes and sizes of the objects can assist the child to somehow decrement in amblyopia.
Computerized active vision therapy: In this method an exclusively designed software is used along with the patching therapy. Vision therapy assists the amblyopic eye for the visual acuity improvement with a series of exercises. 




MATERIALS AND METHODS
Study Design: This study was designed as a retrospective observational study, conducted to evaluate the visual improvement in amblyopic children following refractive correction and patching therapy.
Study Period: The study was carried out over a period of six months, from October 2021 to March 2022.
Sample Size: A total of 60 amblyopic children were included in the study, comprising 46 males and 39 females (noting some discrepancy likely due to reporting overlap in gender count).
Inclusion Criteria:
1. Children aged 5 to 15 years.
2. Diagnosed cases of amblyopia.
3. Measurable visual acuity (VA) recorded using LEA symbols, SLOAN, KAY pictures, or LOGMAR charts.
4. Refractive error correction finalized by cycloplegic refraction.
Exclusion Criteria:
1. Presence of ocular pathologies other than amblyopia.
2. Prior treatment for amblyopia or use of atropine eye drops.
3. Contact lens usage during the study period.
4. Children providing inconsistent or unreliable visual acuity responses.



PROCEDURE
Each child underwent a detailed baseline visual acuity assessment using age-appropriate charts. Cycloplegic refraction was performed, and spectacles were prescribed accordingly. Parents were thoroughly counseled about the importance of patching therapy and instructed to ensure 6 hours of daily occlusion therapy using 3M Opticlude patches on the non-amblyopic eye. Children were encouraged to engage in near visual tasks (such as reading, drawing, playing games, or watching cartoons) during patching sessions to stimulate the amblyopic eye effectively. Follow-ups were scheduled every 4 weeks, during which Best Corrected Visual Acuity (BCVA) and stereopsis were recorded.
· Children aged 10 – 15 years VA was taken with SLOAN or LOGMAR as per their convenience.
· Children aged 5-9 years VA was tested with LEA symbol, Kay pictures or LOGMAR charts.
· The children were prescribed with the spectacles finalized by cyclorefraction.
· The parents or the attendants of the children were counselled and advised to make their child wear the spectacle all the time and do the patching therapy.
· The 3m opticlude patch was advised for the patching therapy and was asked to make the children do the near task which would make their amblyopic eye work slowly.
· They were asked for 3-4 follow ups with 4 weeks’ gap. The 1st follow up was after the 4 weeks of the first visit. 
· The improved BCVA and stereopsis was noted in every visit of the follow ups.

DATA ANALYSIS
	Table 1: unaided visual acuity before patching therapy

	Visual acuity
	No. of eyes
	Percentage

	VA ( <20/200 )
 
	40
	33.3%

	VA (20/200-20/100)
	54
	45.0%

	VA (20/100-20/50)
	26
	21.7%


Table 1: Shows the unaided visual of the patient who visited the clinic, most children (78.3%) presented with vision ≤20/100.

	Improvement
	Eyes
	%

	>2 lines
	44
	75.0%

	2 lines
	10
	16.7%

	1 line
	4
	5.0%

	No change
	2
	3.3%


Table 2: 75% showed >2 lines improvement.
➡️ 92.2% of those with >2 lines improvement were <10 years old (strong age effect).

	Improvement
	Eyes
	%

	>2 lines
	2
	3.3%

	2 lines
	16
	27.0%

	1 line
	20
	33.3%

	No change
	22
	37.0%


Table 3: ➡️ Only 3.3% achieved >2 lines improvement.
➡️ A large portion (37%) showed no improvement at all.



RESULTS 
A total of 60 amblyopic children, aged between 5 to 15 years, participated in the study. The primary goal was to assess visual acuity improvement following refractive correction and patching therapy. The visual outcomes were analyzed based on the compliance to patching therapy and were categorized into two groups:

Group 1: Strict Patching Therapy (6 hours per day)
Children in this group followed a regular 6-hour daily patching regimen along with spectacle wear. The outcomes over a 4-month follow-up period were as follows:
More than 2 lines improvement in visual acuity: 44 eyes (75%)
2 lines improvement: 10 eyes (16.66%)
1 line improvement: 4 eyes (5%)
No improvement: 2 eyes (3.33%)
This group demonstrated the highest percentage of visual improvement, especially in children under 10 years of age. Among those who had >2 lines of improvement, 92.2% were aged below 10 years, indicating a strong age-related response to treatment.

Group 2: Poor or Irregular Patching Compliance / Spectacles Only
This group included children who either did not comply with patching therapy or used spectacles without any occlusion therapy. Their visual improvement was significantly lower:
More than 2 lines improvement: 2 eyes (3.33%)
2 lines improvement: 16 eyes (27%)
1 line improvement: 20 eyes (33.33%)
No improvement: 22 eyes (37%)
This data clearly highlights that poor patching compliance led to minimal visual gains, with 37% showing no improvement at all.

Graph 1: Shows the unaided visual acuity of the total patients at first time visit to the clinic 


Graph 2: Visual acuity after 6 hours of patching therapy for 4 months
 


Graph 3: Visual acuity after refractive error correction for 4 months





DISCUSSION
A study was carried out by Swathi Handa et al (2019), “Singapore Medical J. in 180 fresh amblyopes of age 3-7 years. After 1 year of optical correction and patching therapy it was found out that in 150 (83%) children who returned to the follow up, VA of 6/9 or better in amblyopic eye of 121 (81%) children was observed”. 
In our study, the children who followed strict 6 hours patching for 4 months, the VA more than 2 lines improvement was noticed to be in 44 eyes (75%), 2 lines improvement in 10 eyes (16.66%) and 1line improvement in 4 eyes (5%) and no improvement in 2 eyes (3.33%). The highest % of improvement in amblyopes i.e. 75% were noticed after strict 6 hours of patching along with correction. 92.2% children with more than 2 lines improvement were children under    the age of 10 years.
In rest of the children who were dependent in spectacle correction along with irregular or poor patching hour (1 hour or less), only 2 eyes were observed to have more than 2 lines (3.33%) followed by 16 eyes with 2 lines improvement (27%), 20 eyes with 1line improvement (33.33%) and 22 eyes with no improvement at all (37%)

Conclusion
[bookmark: _GoBack]It has been determined that the kids who had rigorous patching therapy have significantly improved. However, because of their own lack of cooperation and the carelessness of their parents, the youngsters did not participate in the patching. Parents should be the ones to encourage their kids more and think of creative ways to get them to mend things themselves if they want to see greater improvement. Children should be encouraged to complete nearby activities like coloring, sketching, painting, etc. while patching. For encouragement, children who are uncooperative during these activities can be asked to use their phones, play video games, watch cartoons, etc. Children receiving structured patching therapy along with spectacles showed significant visual improvement. Early intervention, especially before age 10, enhances outcomes. Parental involvement plays a critical role in ensuring therapy success. Irregular or no patching drastically reduces treatment effectiveness.
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