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Abstract: A retrospective study was conducted in the Ophthalmology Department of Nishtar Medical Hospital from September
2022 to September 2023 to compare the effectiveness of atropine penalization and occlusion therapy in treating amblyopia in
children. The study included 50 children aged 2-9 years with no prior treatment history of amblyopia. The children were divided
into two groups: Group A received atropine penalization, while Group B received occlusion therapy. Both groups had a mean
age of 5.5 years, and all patients passed the visual acuity tests. Strabismus was high in both groups, with 96% in Group A and
92% in Group B. The treatment duration in Group A was 7.5 months on average, while it was 4.5 months in Group B. Treatment
compliance was higher in Group A (96%) compared to Group B (68%). After the treatment, the atropine group had a visual
acuity range of 6/6 to 6/60, with a mean visual acuity of 6/10. On the other hand, the occlusion group had a visual acuity range
of 6/6 to 6/120, with a mean visual acuity of 6/20. The study concluded that atropine penalization had better patient outcomes
and compliance in treating amblyopia in pediatric patients. The study concluded that atropine penalization had better patient
outcomes and compliance in treating amblyopia in pediatric patients.
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Introduction

Vision problems in children are often caused by amblyopia.
It occurs in 3-5% of children from birth to seven years old.
(Sen et al., 2022) Occlusion of the dominant eye is the most
common treatment for this condition to stimulate the
affected eye and use it during waking hours. (Papageorgiou
et al., 2019) Pharmacological penalization is also an
effective alternate treatment for amblyopia. This method is
performed by instilling cycloplegic agents such as atropine
daily in the dominant eye, forcing the use of the amblyopic
eye for visual tasks. (Vagge et al., 2020)

Pharmacological penalization is not a common practice, and
often, occlusion is preferred as the primary treatment of
amblyopia. However, the effectiveness of both treatments in
children has been satisfactory. Osborne et al. compared the
visual outcomes of both procedures and reported 76%
positive results in the atropine group. (Osborne et al., 2018)
Another study conducted on 26 amblyopic children showed
that 61.5% responded to the atropine treatment. (Sultan et
al., 2022) In Pakistan, however, no study has been
conducted to compare the treatment outcomes of atropine
penalization and occlusion in children.

This study compared the efficacy of atropine penalization
vs. occlusion therapy in pediatric patients with amblyopia.

Methodology

A randomazied control trial was conducted in the
Ophthalmology Department of Nishtar Medical Hospital
from September 2022- September 2023. Fifty amblyopic
children (2-9 years old),selected from south Punjab, with no
prior treatment history of amblyopia were selected for the
study. Patients were divided into two groups: A and B.
Group A was treated with atropine penalization, and group

B was administered occlusion therapy. All the patients’
guardians gave informed consent to include the child in the
study. The hospital's ethical committee approved the study
design.In Group A, one drop of 0.5% atropine was instilled
twice weekly into the fornix of the non-amblyopic eye. In
Group B, an occlusion patch was placed daily on the
dominant eye for a specific time that was determined
depending upon the extent of amblyopia and age of the
patient. Visual acuity was checked at every visit, and if the
vision recovered to 6/9 or more, the patient was shifted to
part-time occlusion to prevent occlusion amblyopia.

Patient data was collected, including age, ocular history,
family ophthalmic history, visual acuity, amblyopia type,
and refractive error. Visual acuity was assessed by Kay’s
pictures, Snellen chart, or Sheridan—Gardener test types
where appropriate according to age and understanding of the
child. Two observers, blinded to patient treatment, assessed
acuity at every visit; the average reported acuity was
considered. Refractive error was determined after 35
minutes of administration of cyclopentolate 1% by using
cycloplegic retinoscopy. Data regarding these factors was
noted on 1% visit, after treatment, and after follow-up.
Treatment was completed after achieving 6/6 of visual
acuity or constant acuity results after three consecutive
visits. Monthly follow-up visits were done to assess
tolerance and compliance to treatment. Patients were also
checked for adverse effects such as photosensitivity and
allergy.

All the data was analyzed using SPSS version 23. The mean
and logarithm of each visual acuity were calculated and
compared by t-tests. Mean acuity was calculated by
converting the antilog of the geometric mean to Snellen
notation. A p-value of <0.001 was regarded as significant.
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Results

The mean age in both groups was 5.5 years. All patients
passed the tests for visual acuity. Strabismus was 24 (96%)
in Group A and 23 (92%) in Group B. Treatment in Group
A patients lasted for 7.5 months and in Group B for 4.5
months. Treatment compliance was 96% vs 68% in both
groups (Table I).

Table I: Patients’ baseline characteristics

Variables Group A (n=25)
Average age (years) 5.5

Strabismus 24 (96%)
Anisometropia 23 (92%)

+5.5 diopters
7.5 months

Mean spherical error
The average duration of treatment

Table II: Mean Visual acuity.

Group Before Treatment (Mean + Range)
Group A 20/160 (20/60 - 20/200)

Group B 20/200 (20/60 - 20/200)

Discussion

This study aimed to compare the treatment outcomes of
occlusion therapy and atropine penalization in amblyopic
patients. The primary outcome of treatment is restoration
of visual acuity in the amblyopic eye and prevention of
disease recurrence. Occlusion therapy is frequently used to
treat the disorder; however, it is not suitable for all
amblyopic children due to side effects. (Shoshany et al.,
2020) Penalization is an alternative treatment that limits
the acuity of the dominant eye by cycloplegic agents. This
method was initially discovered by Worth, who reported
the improvement in acuity in the amblyopic eye after the
instillation of atropine in the dominant eye. (Li et al.,
2020) This method has shown successful results in several
studies globally. (Elhusseiny et al., 2020; Li et al., 2019)

In our study, atropine resulted in recovery of visual acuity
in all patients, and no side effects were reported. The
guardians of the patients were urged to continue further
treatment in the hope of better outcomes. However, in the
occlusion therapy group, the treatment was not accepted
readily, and many patients terminated the treatment. (Le
and Orge, 2022) As shown by the results, the mean
duration of treatment in the atropine group was 7.5
months, and in the occlusion group was 4.5 months only.
By the end of treatment, patients in the atropine group
recovered a mean visual acuity of 6/10 in the amblyopic
eyes. In comparison to this, occlusion therapy could
recover an acuity of 6/20. This difference in groups was
statistically significant (p<0.001). Hence, treatment of
amblyopia with atropine is better concerning patient
outcome and satisfaction. Other studies have shown
similar results. (Vagge et al., 2020; Varma et al., 2021;
Wang et al., 2021)

Another advantage of atropine treatment over occlusion is
tracking patient compliance. With atropine use, the patient
has fixed dilated pupils, which can be checked easily. This
is not the case in occlusion therapy due to the patching.
This disadvantage of occlusion therapy has also been
reported in other studies. (Findlay et al., 2019; Shetty and
Prathyusha, 2019; White and Walsh, 2022)

The visual acuity ranged from 20/60 to 20/200 in the
amblyopic eyes before treatment, with a mean of 20/160 in
group A and 20/200 in group B. After the treatment, acuity
ranged from 20/40 to 20/150 in the atropine group, with a
mean visual acuity of 20/60. In the occlusion group, acuity
was between 20/40 and 20/160 with a mean acuity of
20/80 (Table Il). The improvement of acuity after
treatment  in  both  groups was  significant.

Group B (n=25)
55

23 (92%)

19 (76%)

+4.5 diopters
4.5 months

After Treatment (Mean + Range) P-value
20/60 (20/40 - 20/150) <0.001
20/80 (20/40 - 20/160) <0.001

Since the atropine treatment could be completed and was
carried out for a long time, satisfactory results were noted.
(Steel et al., 2019) The occlusion treatment in many
patients was terminated before time; hence, the
deterioration of effect leads to less satisfactory results and
recovery of visual acuity. (Bhola et al., 2006) While in
atropine treatment, treatment was only discontinued when
6/6 acuity was recovered or when acuity was unchanged in
three consecutive visits, ensuring the best possible results.
No side effects or sensitivity was reported in patients after
prolonged use of atropine. Atropine toxicity has been
negligible in other studies conducted on the use of atropine
for visual disorders. Therefore, better outcomes and patient
compliance are improved with the use of atropine in
pediatric patients. (Wang, 2022)

Conclusion

Atropine penalization shows better patient outcomes and
compliance in pediatric patients with amblyopia.

Declarations

Data Availability statement

All data generated or analyzed during the study are
included in the manuscript.

Ethics approval and consent to participate.

Approved by the department Concerned.

Consent for publication

Approved

Funding

Not applicable

Conflict of interest
The authors declared an absence of conflict of interest.

Authors Contribution

[Citation: Muzamil, M., Majeed, B., Attaullah., Rao, M.R.Q., Tayyab, F., Batool, H., (2023). Visual acuity assessment with
atropine penalization vs partial occlusion therapy in amblyopia patients in south Punjab Biol. Clin. Sci. Res. J., 2023: 637. doi:

https://doi.org/10.54112/bcsrj.v2023i1.637]



https://doi.org/10.54112/bcsrj.v2023i1.637

Biol. Clin. Sci. Res. J., Volume, 2023: 637

Muzamil et al., (2023)

MUHAMMAD MUZAMIL

Conception of Study, Development of Research Methodology
Design, Study Design, Review of manuscript, final approval of
manuscript

BILAWAL MAJEED

Development of Research Methodology Design, Study Design,
Review of manuscript, Coordination of collaborative efforts, final
approval of manuscript.

ATTAULLAH

Manuscript revisions, critical input. drafting article

Data acquisition and analysis.

MUHAMMAD RASHAD QAMAR RAO

Data acquisition, analysis, drafting article. Data acquisition,
analysis, drafting article, Data acquisition, analysis, Coordination
of collaborative efforts.

FATIMA TAYYAB

Data entry and Data analysis, drafting article, Data acquisition,
analysis, Coordination of collaborative efforts.

HIRA BATOOL

drafting article, Data acquisition

References

Bhola, R., Keech, R. V., Kutschke, P., Pfeifer, W., and Scott, W.
E. (2006). Recurrence of amblyopia after occlusion
therapy. Ophthalmology 113, 2097-2100.

Elhusseiny, A. M., Wu, C., MacKinnon, S., and Hunter, D. G
(2020). Severe reverse amblyopia with atropin
penalization. Journal of American Association fo
Pediatric Ophthalmology and Strabismus 24, 106-108.

Findlay, R., Black, J., and Anstice, N. (2019). Diagnosis and
Management of Residual Amblyopia in a Non-
compliant Patient: a Teaching Case Report. Optometric
Education 44, 1-12.

Le, T., and Orge, F. (2022). Treatment compliance in amblyopia:
A mini-review and description of a novel online
platform for compliance tracking. Survey of
Ophthalmology.

Li, T., Qureshi, R., and Taylor, K. (2019). Conventional occlusion
versus pharmacologic penalization for amblyopia.
Cochrane Database of Systematic Reviews.

Li, Y., Sun, H., Zhu, X, Su, Y., Yu, T., Wu, X., Zhou, X., and
Jing, L. (2020). Efficacy of interventions for
amblyopia: a systematic review and network meta-
analysis. BMC Ophthalmology 20, 1-9.

Osborne, D. C., Greenhalgh, K. M., Evans, M. J,, and Self, J. E.
(2018). Atropine penalization versus occlusion
therapies for unilateral amblyopia after the critical
period of visual development: a systematic review.
Ophthalmology and Therapy 7, 323-332.

Papageorgiou, E., Asproudis, I., Maconachie, G., Tsironi, E. E.,
and Gottlob, 1. (2019). The treatment of amblyopia:
current practice and emerging trends. Graefe's Archive
for Clinical and Experimental Ophthalmology 257,
1061-1078.

Sen, S., Singh, P., and Saxena, R. (2022). Management of
amblyopia in pediatric patients: Current insights. Eye
36, 44-56.

Shetty, N. K., and Prathyusha, 1. (2019). Factors influencing
occlusion therapy in refractive amblyopia. The Journal
of Medical Research 5, 15-21.

Shoshany, T. N., Michalak, S., Staffa, S. J., Chinn, R. N., Bishop,
K., and Hunter, D. G. (2020). Effect of primary
occlusion therapy in asymmetric, bilateral amblyopia.
American Journal of Ophthalmology 211, 87-93.

Steel, D. A, Codina, C. J.,, and Arblaster, G. E. (2019).
Amblyopia treatment and quality of life: the child’s
perspective on atropine versus patching. Strabismus
27, 156-164.

Sultan, P., Demir, U., Sonmezay, S. E., and Gungel, H. (2022).
Factors Influencing the Success of Atropine
Penalization Treatment in Amblyopia Patients Non-

Responsive to Occlusion Treatment. Journal of
Binocular Vision and Ocular Motility 72, 212-218.

Vagge, A., Ferro Desideri, L., and Traverso, C. E. (2020). An
update on pharmacological treatment options for
amblyopia. International Ophthalmology 40, 3591-
3597.

Varma, H., Vallabh, N., and Motley, W. W. (2021). Change in
refractive error with atropine penalization in
anisohypermetropic amblyopia. Journal of American
Association for Pediatric  Ophthalmology and
Strabismus {JAAPOS} 25, e30.

Wang, S., Wen, W., Zhu, W., Liu, Y., Zou, L., Tian, T., Lin, J,,
Liu, R, and Liu, H. (2021). Effect of combined
atropine and patching vs patching alone for treatment
of severe amblyopia in children aged 3 to 12 years: a
randomized clinical trial. JAMA ophthalmology 139,
990-996.

Wang, X.-Y. (2022). Therapeutic effects of Atropine penalization
therapy and occlusion therapy on children with
anisometropic amblyopia. International Eye Science,
642-646.

White, E., and Walsh, L. (2022). The impact of occlusion therapy
on amblyopia success outcomes. Journal of
Binocular Vision and Ocular Motility 72, 183-
190.

folol

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons
licence, and indicate if changes were made. The images or other
third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit
line to the material. If material is not included in the article’s
Creative Commons licence and your intended use is not permitted
by statutory regulation or exceeds the permitted use, you will need
to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/. © The Author(s) 2023

[Citation: Muzamil, M., Majeed, B., Attaullah., Rao, M.R.Q., Tayyab, F., Batool, H., (2023). Visual acuity assessment with
atropine penalization vs partial occlusion therapy in amblyopia patients in south Punjab Biol. Clin. Sci. Res. J., 2023: 637. doi:

https://doi.org/10.54112/bcsrj.v2023i1.637]



https://doi.org/10.54112/bcsrj.v2023i1.637
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

