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Abstract 
 
Juvenile cataracts, though less common than congenital types, can cause irreversible 
visual impairment if diagnosis and treatment are delayed. We report a 10-year-old boy 
with progressive bilateral visual loss, photophobia, and leukocoria over three years, with 
a positive paternal history suggesting hereditary etiology. Examination revealed dense 
bilateral lens opacities and markedly reduced visual acuity. The patient underwent 
sequential aspiration–irrigation with posterior chamber intraocular lens implantation in 
both eyes. Surgeries were uneventful; however, postoperative vision in the right eye 
remained limited due to deprivation amblyopia, while the left eye achieved a better 
functional outcome. Final refraction showed mild residual error, and the patient was 
continued on visual rehabilitation and amblyopia therapy. This case highlights the 
importance of early detection and timely surgery in pediatric cataract to prevent 
permanent visual deficits and optimize outcomes. This report aims to illustrate the impact 
of delayed intervention on functional vision, daily activities, and educational performance 
in school-aged children within resource-limited settings. 
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1. Introduction 

According to the World Health Organization (WHO), 
approximately 1 billion people worldwide are affected by 
visual impairment, with 94 million cases attributed to 
cataracts [1]. Around 35 million individuals suffer from 
moderate to severe visual impairment, making cataracts 
the second most common cause of such impairment 
after uncorrected refractive errors; they remain the 
leading cause of blindness globally, accounting for 51% of 
cases [1]. 

Juvenile cataracts account for approximately 7.4% of 
childhood blindness worldwide [2], with an estimated 
global prevalence of 1–4 per 10,000 live births [3]. Higher 

rates are observed in developing countries, including 
India and Indonesia. In one Indonesian study at Cicendo 
Eye Hospital, 31% of children with severe visual 
impairment or blindness were found to have lens 
abnormalities, such as cataracts [4]. Unlike senile 
cataracts associated with aging, juvenile cataracts 
developing after infancy but before early adulthood may 
result from genetic mutations, intrauterine infections, 
trauma, metabolic disorders, or remain idiopathic [5]. 
These cataracts can be unilateral or bilateral and variably 
progressive, leading to visual disturbances such as 
decreased acuity, photophobia, and leukocoria. If left 
untreated, they can significantly disrupt visual 
development, hinder daily activities, and impair 
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participation in education, which may result in reduced 
academic performance, social interaction difficulties, and 
long-term limitations in occupational opportunities [6]. 

Early detection and timely surgical intervention are 
essential to prevent amblyopia and permanent 
blindness. While pediatric cataract surgery using 
aspiration–irrigation, with or without intraocular lens 
(IOL) implantation, is the standard treatment in older 
children, visual outcomes vary significantly. Key 
prognostic factors include age at surgery, preoperative 
visual deprivation, and postoperative refractive 
management [7]. Recent studies have underscored that 
delayed surgical intervention often leads to suboptimal 
functional recovery, even when anatomical success is 
achieved. Furthermore, most literature has concentrated 
on congenital cataracts [8, 9], leaving juvenile cataracts, 
especially in low-resource settings like Indonesia, less 
studied and understood. 

Therefore, given these gaps in the literature, this case 
report aims to describe the clinical course, surgical 
management using aspiration–irrigation, and visual 
outcomes of bilateral juvenile cataract in a 10-year-old 
Indonesian boy, emphasizing the impact of delayed 
intervention on functional vision, daily activities, and 
educational performance, while highlighting challenges 
in early detection within resource-limited healthcare 
systems. 

2. Cases 

A 10-year-old boy was brought to the Department of 
Ophthalmology at RSUD dr. Zainoel Abidin was born to 
his parents with a chief complaint of progressive visual 
loss in both eyes, most notably affecting his right eye. The 
symptoms had started approximately three years prior, 
initially manifesting as difficulty seeing distant objects, 
especially the classroom whiteboard. Over time, his 
vision gradually worsened, accompanied by increasing 
photophobia and the appearance of white spots in both 
lenses. These symptoms had begun to significantly 
interfere with his academic performance and daily life. 

The patient reported no history of ocular trauma, 
systemic disease, or previous eye infections. He had 
never undergone an ophthalmic examination before this 
consultation. His parents had initially assumed that his 
symptoms were temporary and did not require medical 
attention. It was only after his functional vision 
deteriorated and academic difficulties emerged that they 
sought medical evaluation. Further history revealed a 
positive familial trend: the patient's father had reportedly 
undergone cataract surgery at a relatively young age, 
suggesting a possible hereditary component. There were 

no other known hereditary or systemic illnesses in the 
family. 

On ophthalmological examination, the child was alert and 
cooperative. Uncorrected visual acuity was recorded at 
6/45 on both eyes. Best corrected visual acuity (BCVA) 
was also poor, indicating significant central visual 
obstruction. Slit-lamp biomicroscopy showed dense 
central cataracts obstructing the visual axis bilaterally. A 
whitish pupillary reflex consistent with leukocoria was 
evident in both eyes (Figure 1). Examination of the 
anterior segment revealed calm conjunctivae, clear 
corneas, and deep anterior chambers in both eyes. The 
pupils were round and reactive to both direct and 
consensual light. Slit-lamp biomicroscopy demonstrated 
dense, centrally located bilateral lens opacities that 
obscured the visual axis. No signs of phacodonesis, 
iridodonesis, or inflammatory activity were observed. 

Intraocular pressure measurements using non-contact 
tonometry were within normal limits. Due to the density 
of the cataract, fundoscopic examination could not be 
performed. B-scan ultrasonography was considered to 
rule out posterior segment pathology, although no 
abnormalities were suspected based on the available 
clinical findings. 

Given the patient's age and visual prognosis, surgical 
intervention was planned, prioritizing the right eye, which 
was more severely affected. Biometric assessment was 
conducted to determine the appropriate intraocular lens 
(IOL) power. The decision was made to perform 
aspiration-irrigation with posterior chamber IOL 
implantation under general anesthesia. The main 
intraoperative steps include clear corneal incision, 
anterior capsule staining with Trypan Blue, continuous 
curvilinear capsulorhexis, lens aspiration–irrigation, and 
foldable IOL implantation (Figure 2). The procedure was 
uneventful, and the left eye was scheduled for surgery 
two weeks later, following satisfactory postoperative 
recovery of the right eye. The left eye was scheduled for 
subsequent surgery after assessing the outcome of the 
initial procedure. 

The surgery was performed without complications. At the 
first postoperative follow-up (Day 1), uncorrected visual 
acuity in the operated right eye remained at 2/60, with a 
clear cornea, a large air bubble in the anterior chamber, 
and a well-centered IOL. A week later, the patient came 
to the polyclinic for a check-up. The visual acuity (VOD) of 
6/45, improving to 6/24 with correction of S-2.00 D, C-1.50 
D. Despite anatomically successful surgery, persistent 
suboptimal vision in the right eye led to a diagnosis of 
deprivation amblyopia. The left eye, which had not yet 
undergone surgery, showed a decline in vision to 1/60.  
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Figure 1. Preoperative clinical image showing leukocoria in both eyes. 
 
The second eye surgery, aspiration-irrigation, and IOL 
implantation were performed on March 30, 2025. On 
subsequent follow-up, the patient was prescribed 
corrective glasses with the following refraction: OD S-1.00 
D, C-2.75 D, and OS S-0.75 D, C-2.75 D. Final diagnosis 
included bilateral pseudophakia and deprivation 
amblyopia in the right eye. The patient was continued on 
a visual rehabilitation and amblyopia therapy program to 
optimize functional vision. 

3. Discussions 

Juvenile cataract refers to lens opacities that develop 
after infancy, typically after the age of five years and 
before early adulthood (approximately 40 years), and are 
not present at birth. This condition differs from 
congenital cataract, which appears at or shortly after 
birth. Juvenile cataracts may be idiopathic or associated 
with genetic, metabolic, infectious, or traumatic 
etiologies [8]. In the present case, a 10-year-old boy 
presented with progressive bilateral visual impairment 
over the past three years, with earlier and more severe 
involvement of the right eye. The classic symptoms of 
pediatric cataract, including blurred vision, photophobia, 
and leukocoria, were all observed in this patient. 
Leukocoria results from reflection of light from the 
opacified lens, while photophobia is caused by light 
scattering through disorganized lens fibers, particularly 
in posterior subcapsular cataracts [9]. 

There was no history of ocular trauma, inflammation, or 
systemic disease. Slit-lamp examination revealed clear 
anterior chambers, intact pupils with positive light 
reflexes, and centrally located lens opacities without 
dislocation. These findings indicate an isolated, 
uncomplicated juvenile cataract without evidence of 
uveitis or glaucoma. Pathophysiologically, juvenile 
cataracts involve denaturation and aggregation of 
crystallin proteins within the lens fibers due to oxidative 
stress, mitochondrial dysfunction, or abnormal 
metabolism in lens epithelial cells [9]. The typically slow 
and painless progression explains the delayed 

presentation in this case. Given the prolonged duration 
of symptoms, the risk of bilateral deprivation amblyopia 
was high [5]. 

The diagnosis of bilateral juvenile cataract was based on 
clinical symptoms, age of onset, visual acuity assessment, 
and slit-lamp findings. Fundus examination could not be 
performed due to lens opacity; however, ocular 
ultrasonography is recommended to evaluate the 
posterior segment preoperatively when surgery is 
planned [9]. For children older than two years, the 
treatment of choice is cataract extraction with intraocular 
lens (IOL) implantation [7]. At the age of 10, the risk of 
posterior capsule opacification (PCO) is significantly lower 
than in younger children; thus, primary posterior 
capsulotomy (PPC) was not performed. Should PCO occur 
later, it can be managed with outpatient laser 
capsulotomy [7]. Postoperatively, the patient received 
high-dose topical antibiotics and corticosteroids tapered 
gradually over two weeks. Optical rehabilitation with 
spectacles was initiated to correct residual refractive 
error and to prevent further amblyopia [6]. 

The main finding in this case was anatomical surgical 
success in both eyes, with functional improvement only 
in the left eye. This aligns with systematic evidence 
indicating that delayed intervention in juvenile cataract 
significantly limits functional recovery despite technically 
successful surgery [1, 3, 5].  

Comparison with other studies reveals that early surgical 
intervention yields markedly better outcomes. Repka et 
al. [10] reported that school-aged children undergoing 
delayed surgery often achieved anatomical restoration 
but limited functional gains, findings that closely match 
the present case. 

Limitations of this report include its single-case nature, 
relatively short follow-up, and lack of preoperative 
fundus evaluation due to lens opacity. Nevertheless, the 
importance of this finding lies in highlighting that in 
resource-limited settings, delayed pediatric cataract 
surgery, even when anatomically successful, may not  
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Figure 2. (A) Clinical photo of the patient's right eye before surgery, showing a cloudy lens; (B) clear corneal incision of the right eye; (C) 
staining of the anterior capsule with Trypan Blue; (D) visualization of the anterior capsule; (E–F) opening of the anterior capsule with 

continuous curvilinear capsulorhexis (CCC); (G) aspiration–irrigation using a Simcoe cannula, followed by polishing of the anterior 
capsule; (H) foldable intraocular lens (IOL) implantation; (I) suture with 10-0 nylon; (J) completed procedure. 

 
prevent amblyopia or permanent functional vision loss. 
The novelty of this report is its documentation of a 
juvenile cataract case with probable hereditary factors in 
Indonesia that was successfully managed surgically, but 
with limited functional recovery due to delayed 
treatment. 

Future research should focus on long-term cohort 
studies evaluating refractive and visual outcomes 

following pediatric IOL implantation, as well as strategies 
to overcome diagnostic and treatment delays and to 
optimize amblyopia rehabilitation for school-aged 
children in low-resource settings. 

4. Conclusions 

This case report examined bilateral juvenile cataract in a 
10-year-old boy, treated with delayed aspiration-
irrigation surgery. Anatomical restoration was achieved 
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in both eyes, but functional recovery occurred only in the 
right eye due to deprivation amblyopia from prolonged 
visual axis obstruction. Postoperative refraction 
remained unexpectedly stable, facilitating optical 
rehabilitation. This report is novel in documenting 
hereditary juvenile cataract in a low-resource setting and 
highlights gaps in early detection and amblyopia 
management. Compared with previous studies reporting 
better late outcomes, differences may reflect cataract 
density, duration of visual deprivation, and limited 
rehabilitation resources. Findings underscore the need 
for timely screening, structured rehabilitation, and 
further multicenter studies to optimize functional 
outcomes. 

Author Contributions: Conceptualization, E.I., D.A.L., L.S.L., 
N.T., and S.M.A.; resources, E.I., D.A.L., L.S.L.; writing—original 
draft preparation, E.I., D.A.L., L.S.L., N.T., and S.M.A.; writing—
review and editing, E.I., D.A.L., L.S.L., N.T., and S.M.A.; 
visualization, E.I., D.A.L., L.S.L.; supervision, E.I.; project 
administration, E.I., D.A.L. All authors have read and agreed to 
the published version of the manuscript. 

Funding: This study does not receive external funding.  
Ethical Clearance: Not applicable  
Informed Consent Statement: The patient has given verbal 
informed consent, including authorization for the disclosure of 
all data. 

Data Availability Statement: All data supporting the results are 
available in this article. 

Acknowledgments: The authors would like to thank the 
pediatric ophthalmology staff at RSUD Dr. Zainoel Abidin for 
their support in clinical management and documentation. We 
also acknowledge the patient's family for their cooperation 
throughout the treatment process. 

Conflicts of Interest: All the authors declare that there are no 
conflicts of interest. 

References 

1. Organization, W. H. (2021). World Report on Vision, World 
Health Organization, Geneva. 

2. Mandal, S., Maharana, P. K., Nagpal, R., Joshi, S., Kaur, M., Sinha, 
R., Agarwal, T., Sharma, N., and Titiyal, J. S. (2023). Cataract 
Surgery Outcomes in Pediatric Patients with Systemic 
Comorbidities, Indian Journal of Ophthalmology, Vol. 71, No. 1, 
125–137. doi:10.4103/ijo.IJO_1465_22. 

3. Al-Zubi, K., Sarayrah, F., and Khasawneh, M. (2023). Outcomes 
of Paediatric Cataract Surgery in Southern Jordan, The Open 
Ophthalmology Journal, Vol. 17, No. 1. doi:10.2174/18743641-
v16-e221222-2022-10. 

4. Muhit, M., Karim, T., Islam, J., Hardianto, D., Muhiddin, H. S., 
Purwanta, S. A., Suhardjo, S., Widyandana, D., and Khandaker, 
G. (2018). The Epidemiology of Childhood Blindness and Severe 
Visual Impairment in Indonesia, British Journal of 
Ophthalmology, Vol. 102, No. 11, 1543–1549. 

5. Sudaryo, L. (2022). Characteristic of Secondary Intraocular Lens 
Implantation in Aphakic Children in Cicendo National Eye 
Hospital, Ophthalmologica Indonesiana, Vol. 48, No. 1, 74–79. 
doi:10.35749/journal.v48i1.100318. 

6. Irfani, I., Wahyu, T., Oktarima, P., Caesarya, S., Sari, M., and 
Karfiati, F. (2023). Accuracy of the SRK/T Formula in Pediatric 
Cataract Surgery, Clinical Optometry, Vol. Volume 15, 1–8. 
doi:10.2147/OPTO.S390994. 

7. Idrus, E. A., Muslima, P., Fajriansyah, A., Mustaram, A. A., 
Caesarya, S., and Hoesin, F. R. (2025). Band Keratopathy and 
Cataract in a Child with Nevus Comedonicus Syndrome, 
Malaysian Journal of Ophthalmology, Vol. 7, No. 1. 
doi:10.35119/myjo.v7i1.317. 

8. Simamora, R. C. S. R. C., Rumenta, J. R. R. H. J., Hutabarat, R., 
Sitohang, R. S. R., Nathan, D. S., and Irene, I. (2024). Pediatric 
Cataracts in Asia: A Systematic Review of Prevalence Study, The 
Medical Journal of Opthalmology, Vol. 1, No. 1, 29–42. 

9. Wilson, M. E. (2015). Pediatric Cataracts: Overview, American 
Academy of Ophthalmology. 

10. Repka, M. X., Dean, T. W., Kraker, R. T., Li, Z., Yen, K. G., de Alba 
Campomanes, A. G., Young, M. P., Rahmani, B., Haider, K. M., 
Whitehead, G. F., Lambert, S. R., Kurup, S. P., Kraus, C. L., Cotter, 
S. A., Holmes, J. M., Freedman, S. F., Wallace, D. K., Enyedi, L. B., 
Prakalapakorn, S., Jones, S. K., Hug, D., Stahl, E. D., Dent, R. J., 
Kong, L., Wang, S., Gallerson, B. K., Hutchinson, A. K., Lenhart, 
P., Brower, J., Morrison, D. G., Ruark, S. T., Mets-Halgrimson, R., 
Yoon, H., Ralay-Ranaivo, H., Hamidullah, A., Areaux, R., 
Anderson, J. S., Holleschau, A. M., Superstein, R., Belanger, C., 
Fallaha, N., Hamel, P., Thibeault, M., Tamkins, S. M., Chang, T., 
Park, H.-J. S., Trumler, A. A., Liu, X., Astle, W. F., Sanders, E. N., 
Traboulsi, E., Ghasia, F., McOwen, D. C., Gray, M. E., Yang, M. B., 
Bowman, C. S., Galvin, J., Therriault, M., Smith, H., Whitaker, M. 
E., Orge, F., Grigorian, A. P., Baird, A. M., Strominger, M. B., Chen, 
V., Klein, S., Kemmer, J. D., Neiman, A. E., Mendoza, M. N., 
Frohwein, J. J., Bremer, D., Cassady, C., Golden, R., Jordan, C., 
Rogers, D., Oravec, S. A., Yanovitch, T. L., Lunsford, K., Nye, C., 
Shea, C., Stillman, S. M., LaRoche, G. R., Van Iderstine, S. C., 
Robertson, E., Cruz, O. A., Ghadban, R., Govreau, D., Larson, S. 
A., Longmuir, S., Shan, X., Clarke, M. P., Taylor, K., Powell, C., 
Hammond, B. P., Gearinger, M. D., Czubinski, A., Hendricks, D. 
H., Jin, J., Salvin, J. H., Fisher, A., Lee, K. A., Brooks, D., Schweinler, 
B. R., Sala, N. A., Sala, A. M., Summers, A. I., Karr, D. J., Wilson, L. 
B., Rauch, P. K., O’Hara, M., Gandhi, N., Hashmi, T., Colburn, J., 
Dittman, E., Whitfill, C. R., Wheeler, A. M., McCourt, E. A., Singh, 
J., Welnick, N., Azar, N. F., Baker, J., Droste, P. J., Peters, R. J., 
Hilbrands, J., Pineles, S. L., Bernardo, M. J., Peterson, E., 
Peterson, C. H., Kumar, K., Melese, E., Lingua, R., Grijalva, J., 
Crouch, E. R., Crouch, E. R., Ventura, G., Anninger, W., Benson, 
S. L., Karp, K. A., Smith, J. M., Brickman-Kelleher, J., Ticho, B. H., 
Khammar, A. J., Clausius, D. A., Guo, S., Suh, D., Chamberlain, C., 
Schloff, S., Madigan, W. P., Burkman, D., Christiansen, S. P., 
Ramsey, J. E., McConnell, K. H., Friedman, I., Rosado, J., 
Sauberan, D. P., Hemberger, J. C., Davis, P. L., Rudaitis, I., 
Lowery, R. S., Cupit, S., Bothun, E. D., Mohney, B. G., Wernimont, 
S. M., Neilsen, R. A., Herlihy, E. P., Baran, F., Gladstone, A., Smith, 
J., Mellott, M., Kieser, T., Erzurum, S. A., Colon, B., Shah, B., 
Quebbemann, M., Beck, R. W., Austin, D. S., Boyle, N. M., Conner, 
C. L., Chandler, D. L., Donahue, Q., Fimbel, B. P., Robinson, J. L., 
Hercinovic, A., Hoepner, J. E., Kaplon, J. D., Henderson, R. J., 
Melia, B. M., Ortiz, G., Woodard, V. C., Stutz, K. M., Sutherland, 
D. R., Wu, R., Everett, D. F., Diener-West, M., Baker, J. D., Davis, 
B., Phelps, D. L., Poff, S. W., Saunders, R. A., Tychsen, L., 
Bradfield, Y. S., Foster, N. C., Plager, D. A., Salchow, D. J., Birch, 
E. E., Manny, R. E., Silver, J. L., Weise, K. K., and Verderber, L. C. 
(2022). Visual Acuity and Ophthalmic Outcomes 5 Years After 
Cataract Surgery Among Children Younger Than 13 Years, JAMA 
Ophthalmology, Vol. 140, No. 3, 269. 
doi:10.1001/jamaophthalmol.2021.6176. 

  

https://doi.org/10.4103/ijo.IJO_1465_22
https://doi.org/10.2174/18743641-v16-e221222-2022-10
https://doi.org/10.2174/18743641-v16-e221222-2022-10
https://doi.org/10.35749/journal.v48i1.100318
https://doi.org/10.2147/OPTO.S390994
https://doi.org/10.35119/myjo.v7i1.317
https://doi.org/10.1001/jamaophthalmol.2021.6176

