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Abstract: Introduction: pediatric cataracts are rare, but challenging. Diagnosis delay and prompt treatment of this condition 

can lead to significant visual loss. The aim of the study was to evaluate the visual recovery after pediatric cataract surgery. 

Methods: a retrospective, descriptive, observational study was conducted at the Octavio de la Concepción de la Pedraja 

Children's Hospital, from January 2016 to December 2022. This included a sample of 65 eyes, corresponding to 52 patients. The 

following variables were evaluated: age, sex, etiology, poor preoperative visual prognostic factors, preoperative and 

postoperative visual acuity, as well as complications. Results: The age group 5 to 9 years predominated with 34.6% and the male 

sex with 78.8%. Congenital etiology represented 60% and the most relevant poor preoperative visual prognostic factors were 

strabismus (16.9%) and other ocular anomalies (20%). Preoperative visual acuity of light perception at 0.2 was present in 69.2% 

and postoperative visual acuity between 0.6 and 1.0 was obtained in 58.5%, reaching the vision unit 32.3% of the cases. The most 

common complication was posterior capsule opacity in 32.3%, and glaucoma was present in 4.6%. Conclusions: strabismus and 

other ocular anomalies that may negatively influence the final visual outcome after pediatric cataract surgery. However, good 

results are obtained with early diagnosis and timely treatment. Minimal incision has proven to be one of the most advantageous 

techniques in pediatric patients and additional procedures such as pupilloplasty may be necessary. Prevention and management 

of complications are also vital for a successful visual recovery. 
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1. Introduction 

Pediatric cataract is defined as any opacity of the 

crystalline lens present at birth or in childhood. Although it is 

not a common entity, it is an important cause of decreased 

vision, because if not treated in time it causes amblyopia, 

resulting in many cases of low vision. This condition causes 

a reduction in best-corrected visual acuity secondary to 

neurological deficits in visual efference caused by abnormal 

brain stimulation during the critical period of visual 

development [1]. 

An estimated 1.4 million children worldwide are blind, 4% 

of whom are blind as a result of non-operated bilateral 
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cataracts, amblyopia due to late surgery, complications of 

surgery or the presence of other associated anomalies [2]. 

The overall incidence is estimated between 2.2 per 10,000 

and 13.6 per 10,000 live births, varying from one region to 

another depending on early detection programs for eye 

diseases, immunization, as well as the genetic load of the 

populations in different geographic areas [3]. 

Congenital and pediatric cataract occurs in 10-30% of 

cases of blindness in children. In the USA it is reported in 

one of every 2,000 live births, in some form, and in Latin 

America it is estimated in one of every 200-300 births per 

year, being responsible for 5-20% of the causes of blindness 

during childhood [4]. 

Although cataract is a preventable cause of blindness in 

children, the decrease in visual acuity due to cataract is a 

huge problem in developing countries in terms of morbidity, 

economic loss and social burden [2]. A delay in surgical 

treatment leads to serious alterations in the organization of 

the visual function, as well as in the observable behaviors in 

the motor, cognitive and language areas, limiting the integral 

and adequate child's development [5]. 

Pediatric cataracts are divided into two main groups: 

congenital and acquired. Congenital cataracts can be 

idiopathic, hereditary or associated with genetic, metabolic 

and systemic diseases, uterine infections or associated with 

eye anomalies such as aniridia, anterior segment dysgenesis, 

microphthalmia, persistence of fetal vasculature and posterior 

lenticonus. 

Acquired cataracts can be secondary to uveitis, intraocular 

tumors, retinal detachment, after laser treatment in 

retinopathy of prematurity, toxic, radiation exposure, the 

ingestion of long-term steroid medications, metabolic 

diseases, as well as traumatic cataracts due to contusion, 

penetrating wound or intraocular foreign body [2, 6]. 

Cataract management in the pediatric ages is long and 

complex. The functional outcome of this surgery is 

influenced by several factors such as age at diagnosis, age at 

surgical treatment and visual rehabilitation, so it is of vital 

importance to take measures during the critical period of 

visual development. 

It is considered the end of the critical period of visual 

development between 7 and 8 years of age, although there 

are currently studies showing that this period exceeds 17 

years of age [7]. However, visual development is most active 

and vulnerable during the first 3 months of life, because in 

late infancy development is slower and plasticity becomes 

progressively less. If visual stimulus is deficient, for instance, 

due to opacity of the crystalline lens, permanent damage is 

generated in the visual centers of the brain [4]. 

The treatment of this entity is surgical, but only those with 

a significant visual impact are intervened, since in pediatric 

ages, when the process of visual development is taking place, 

aphakia is more amblyopic than a small cataract [8]. 

At present, despite the development of surgical techniques 

in pediatric cataract surgery with intraocular lens implants, it 

is difficult to predict visual results, since the growth of the 

pediatric eye, the adequate compliance with the indicated 

optical correction, as well as the therapy of amblyopia, make 

it impossible to establish a prediction of this long-term result. 

Early treatment of this condition is essential to obtain good 

visual function [4], especially in unilateral cataracts, since 

patients with monocular cataract have two predisposing 

factors to develop amblyopia: binocular rivalry and visual 

deprivation [9]. 

In addition to this, there are other preoperative factors 

conditioning a poor visual prognosis, such as nystagmus, 

strabismus, wide interval between the age at diagnosis and 

surgery, as well as other associated eye anomalies. The 

presence of ocular deviations implies that the cataract has a 

long-term progress and that amblyopia is present. 

Advances in microsurgery have allowed the surgical 

treatment of pediatric cataract to be a successful method, 

however, certain complications may occur such as: 

opacification of the posterior capsule, anterior uveitis with 

membrane formation, pupillary displacement, decentering of 

the intraocular lens, endophthalmitis, retinal detachment and 

glaucoma. The most important complication of pediatric 

cataract surgery, due to its amblyopic capacity, is posterior 

capsule opacity [10]. A delay in its diagnosis may lead to the 

development of irreversible amblyopia. 

In a factual diagnosis of pediatric cataract patients 

attending the ophthalmology service of the "Octavio de la 

Concepción de la Pedraja" University Pediatric Hospital, it 

was found that most of them require surgical treatment. 

Taking into account the foregoing, the authors proposed as 

aim of this paper to evaluate the visual recovery in children 

who underwent surgery for this condition. 

2. Method 

A retrospective, descriptive, observational study was 

carried out. The medical records of patients suffering from 

congenital and acquired cataract treated at "Octavio de la 

Concepción de la Pedraja" Pediatric University Hospital, 

who underwent total or partial surgery in the province of 

Holguin, Cuba, between January 2016 and December 2022, 

were reviewed. A total of 65 eyes of 52 patients were 

included in the study. Patients who discontinued the 

consultation within the study date were excluded. 

To diagnose cataract in these children, remote 

ophthalmoscopy and slit-lamp biomicroscopy were 

performed to determine the opacity of the crystalline lens. 

For surgical criteria, patients with central cataracts larger 

than 3 millimeters or partial cataracts with visual acuity of 

20/40 or worse were considered. 

The following demographic, etiologic and clinical 

variables were investigated in patients who underwent 

cataract surgery: age, sex, etiology, visual acuity (VA) 

without glasses (SGL) and best corrected (BC), as well as 

preoperative and postoperative refraction, preoperative poor 

visual prognostic factors, intraocular lens (IOL) implantation 

or not, undergoing or not amblyopia treatment, postoperative 

follow-up and complications. 

1) Age groups: 0 to 4, 5 to 9, 10 to 14, 15 to 19. 
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2) Sex: male and female. 

3) Etiology: congenital and acquired. Acquired cataracts 

included traumatic and metabolic cataracts. Traumatic 

cataract comprising those produced by blunt trauma or 

penetrating wounds and metabolic cataracts in patients 

with diabetes mellitus and hypoparathyroidism. 

4) Visual acuity: best corrected preoperatively and 

postoperatively. 

Patients are grouped into: 

1) LP (light perception) – 0,2 

2) 0,3 – 0,5 

3) 0,6 – 0,8 

4) 1,0 

Both VA measurement and refraction were performed at 

the time of diagnosis and before surgery. They were 

monitored at the following day, week, month and 3 months. 

This was measured with Snellen chart, figures and numbers 

test according to age in verbal patients. In preverbal patients, 

fixation and tracking reflexes were taken into account. 

However, since visual acuity cannot be quantified by these 

methods, these patients were grouped as unconfirmed. For 

the preoperative refraction, schiascopy was performed after 

pharmacological mydriasis with 1% cyclopentolate and for 

the postoperative dynamic schiascopy. 

As for the preoperative poor visual prognostic factors, the 

following were taken into account: nystagmus, strabismus, 

wide interval between the age at diagnosis and surgery 

(considered 3 months or more), unilaterality and other 

associated eye anomalies such as microphthalmos, 

microcornea or corneal opacities. 

Those operated patients who had a difference of 2 lines of 

vision between each eye underwent amblyopia treatment. 

This consisted of patching the dominant eye from 2 to 6 

hours a day, depending on age, with periodic check-ups and a 

minimum treatment duration of 9 months. 

The surgical technique used consisted of capsulorhexis, 

aspiration of the crystalline material and insertion of foldable 

acrylic IOL in the capsular bag, through a small 3.2 mm 

self-sealing corneal incision in a clear cornea, valvular type, 

with superior temporal location, without sutures. IOL was 

implanted in patients older than 3 years, with good capsular 

support in the same surgical time and pupilloplasty was 

performed in cases of sphincter rupture. 

Complications: posterior capsule opacity, fibrinous 

anterior uveitis, IOL decentration, pupillary displacement, 

endophthalmitis, retinal detachment and secondary 

glaucoma. 

A registry was used as the primary source of information 

collection where patient data was collected, including age, 

sex, etiology of cataract, visual acuity (VA) without crystals 

(SGL) and best corrected (BC), as well as pre- and 

postoperative refraction, preoperative visual prognostic 

factors, whether or not the patient underwent intraocular lens 

(IOL) implants, whether or not amblyopia was treated, and 

complications. The medical records of all cases were 

reviewed. Data on surgical and postoperative procedures 

performed, as well as aspects related to visual rehabilitation 

and follow-up were added to the registry. 

The data were analyzed and processed using descriptive 

statistical methods and procedures: distribution of simple 

frequencies, absolute numbers and percentages. A database 

was created using Microsoft Excel (Office, 2013) and then 

SPSS for Windows version 20. The information collected 

was presented in tables and graphs, facilitating data 

management and results interpretation, as well as allowing 

conclusions to be reached. 

3. Results 

More than one third of the patients were between 5 and 9 

years of age (34.6%), mainly males. 

Table 1. Distribution of the patients undergoing surgery, according to age 

group and sex. 

Age 

(years old) 

Male Female Total 

No. % No. % No. % 

0 – 4 7 13.5 7 13.5 14 27.0 

5 – 9 17 32.6 1 2.0 18 34.6 

10 – 14 14 27.0   14 27.0 

15 – 19 3 5.7 3 5.7 6 11.4 

Total 41 78.8 11 21.2 52 100 

Source: medical records 

Regarding the etiology, congenital cataract predominated 

in 60% of the eyes (n=39), in addition, traumatic cataract was 

present in 35.4% of the cases. (n=23) and metabolic cataract 

in 4.6% (n=3). 

More than one third (38.4%) had preoperative poor visual 

prognostic factors: strabismus in 11 patients, nystagmus in 4, 

unilaterality in 8 and other eye anomalies in 13, including 

corneal opacities, as well as microcornea (Figure 1). 

 

Figure 1. Distribution of patients according to preoperative poor visual 

prognosis factors. 

Regarding visual acuity, (Table 2) shows that visual acuity 

with correction between LP- 0.2 (69.2%) was most 

commonly found in the preoperative examination. In the 

postoperative assessment, a VA of 0.6- 1.0 (58.5%) was 

achieved in more than half of the patients, reaching unity of 

vision in 32.3% of the cases. In eyes with vision less than 0.2 

was associated with patients with late diagnosed congenital 

cataract and patients with traumatic cataract who had other 
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structural lesions. 

Table 2. Distribution of patients according to preoperative and corrected 

postoperative visual acuity. 

Visual 

Acuity 

Preoperative Postoperative 

No. % No. % 

LP – 0,2 45 69.2 7 10.7 

0,3 – 0,5 6 9.2 14 21.6 

0,6 – 0,8   17 26.2 

1,0   21 32.3 

Not detected 14 21.6 6 9.2 

Total 65 100 65 100 

Source: medical records 

Among the most common complications (Figure 2) was 

posterior capsule opacity (32.3%) and glaucoma was present 

in 4.6% of cases. 

 

Figure 2. Distribution of patients according to postoperative complications. 

4. Discussion 

Congenital and pediatric cataracts are rare but challenging 

because delay in diagnosis and timely treatment may lead to 

profound visual loss. The definitive treatment remains 

surgery, in those that are visually significant, regardless of 

the surgical technique used. A group of factors makes 

pediatric cataract surgery more difficult to manage than adult 

cataract surgery, including difficulties in optical correction 

and rehabilitation, which may negatively influence the final 

visual outcome. 

Early detection is essential for proper management. The 

need for treatment varies depending on whether they are 

dense cataracts present at birth, partial cataracts or 

developmental cataracts that may progress during childhood. 

Untreated dense cataracts lead to irreversible 

neurophysiological changes and amblyopia due to sensory 

deprivation [3]. 

In the study, the age group 5 to 9 years predominated, with 

34.6%, similar to the study conducted by Jerez [9], who 

obtained a prevalence of 63.3% in this age group. However, 

these results differ from those found in other studies, where 

the age range of the operated children is between 2 months 

and 10 years [2]. Early diagnosis and proper treatment is vital 

to obtain good results, in these cases, so screening programs 

that are carried out with aiming at diagnosing this and other 

eye conditions affecting visual development in the pediatric 

ages are considered essential. 

The American Academy of Pediatrics (AAP), the 

American Academy of Ophthalmology (AAO), and the 

American Association for Pediatric Ophthalmology and 

Strabismus (AAPOS) have established that, at least, an eye 

examination with the Brückner maneuver (red pupil) should 

be performed at birth to rule out leukocoria and the patient 

should be immediately referred to a pediatric 

ophthalmologist for evaluation [2]. Early identification of 

cataract and proper treatment is the key to optimal results 

[11]. It represents a challenge for the ophthalmologist, not 

only because of its short-term surgical resolution, but also 

because of its postoperative follow-up and rehabilitation, the 

most important aspects of its treatment. 

In terms of gender there was a prevalence of male, 

consistent with other authors, such as Guido Jimenez [4] and 

Burgos Elías [12] who reveal similar results, with 57.4% and 

75%, respectively, in contrast to Busto, Zimmermann and 

collaborators [2] who find a prevalence of females. On the 

other hand, Shatnawi [13] considers that both sexes are 

affected almost equally. 

In addition to timely intervention, pediatric cataract 

requires an accurate diagnosis because it is a highly 

heterogeneous disorder associated with a number of systemic 

diseases. Etiologies may include trauma, TORCH infections 

(toxoplasmosis, rubella, cytomegalovirus, herpes simplex and 

syphilis), intrauterine exposure to chemicals or drugs, 

biochemical alterations or genetic variation, including 

chromosomal abnormalities or disorders associated with 

single gene mutations [3, 8]. 

In this study, congenital cataracts prevailed in 60%, which 

coincides with another article [3] stating that the majority of 

pediatric cataracts have a genetic basis. Auto, Taylor and 

collaborators [3] affirm that the largest group presents an 

autosomal dominant inheritance, while in the present study 

only 3 bilateral cases were obtained, with a higher incidence 

of idiopathic congenital cases in 33 cases. These results are 

consistent with other authors who report a prevalence of 

congenital diseases with 23 patients (38.9%), with idiopathic 

diseases in first place [2]. 

As is evident, congenital and infantile cataracts result from 

multiple causes, such as family histories of congenital 

cataract, associated infectious diseases such as TORCHS, 

metabolic diseases and genetic syndromes [8, 11]. In this 

study, cataracts of metabolic cause were also found in genetic 

syndromes such as Wolfram and Kenny-Caffey. 

Taking these elements into account, the pediatric cataract 

patient should be evaluated by a multidisciplinary team 

including assessment by pediatrics, genetics, endocrinology 

and other specialties. This entity may be a sign of a genetic, 

metabolic or systemic disease in an apparently healthy child. 

Traumatic etiology represented an important element in 

the research, in 23 patients for 35.4%, consistent with other 

studies such as that of Jerez Carvajal [9] who obtained 35.9%. 
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Eye trauma is a significant problem worldwide and is the 

leading cause of unilateral non-congenital blindness in 

children. The incidence of severe visual impairment or 

blindness caused by pediatric eye trauma varies from 2% to 

14% according to Burgos Elías [12]. 

In this study, traumatic cataracts were mainly due to blunt 

trauma and penetrating corneal wounds. This type of cataract, 

when it occurs during the stage of sensory plasticity, is 

capable of devaluing visual acuity, producing amblyopia by 

deprivation, even after adequate visual development has been 

achieved up to that point. 

Regarding the preoperative poor visual prognosis factors, 

strabismus was found in 16.9%, the most common, similar to 

another article [4] where it was found in 38.9% of the cases. 

However, in other studies nystagmus is identified as the most 

significant with 61% [2], which does not coincide with this 

series in which it was present in only 6.2%. Unilaterality was 

another of the poor prognostic factors reported in 12.3%, 

coinciding with other authors such as Louison [14] and Uzun 

[15] who reported 26.8% and 37.1%, respectively. 

Strabismus secondary to sensory deprivation is often 

associated with pediatric cataracts, generating sensory 

disturbances, requiring early surgical treatment. Unilateral 

strabismus needs to be managed faster for a better visual 

prognosis, because in this case the phenomenon of binocular 

rivalry is added to sensory deprivation [9, 16]. 

Postoperative VA was positive, 58.5% of the patients had 

final VA, with a correction of 0.6 - 1.0; results corresponding 

to those of other researchers, such as Burgos Elías [12] who 

reported good postoperative visual acuity in 63.6% of the 

patients, as well as Jerez Carvajal [9], who reported 

postoperative visual acuity between 0.5 and 1.0 in 52.4% of 

the cases. In patients with vision less than 0.2 it was related 

to congenital cataracts diagnosed late, traumatic cataracts that 

had other structural lesions such as corneal leukomas, in the 

case of wide penetrating wounds, retinal detachment 

secondary to the trauma itself and patients with secondary 

glaucoma, which led in these cases to poor final visual 

acuity. 

Traumatic cataract is a special category, since it is 

associated with other eye alterations, such as corneal lesions 

(Figure 3), iris lesions, alterations in the cameral angle, 

vitreous hemorrhage, traumatic retinopathy and retinal 

detachment, which affect the patient's visual prognosis. 

 

Figure 3. Corneal lesion in case with traumatic cataract. 

In recent years, with the development of ophthalmology, 

equipment and instruments for eye microsurgery, the surgical 

technique for pediatric cataract surgery has been improved. 

These new procedures have allowed a better visual outcome 

and quality of life for patients affected by this entity. 

Pediatric cataract surgery remains a complex procedure 

due to the characteristics of the child's eye. During cataract 

surgery the anterior chamber collapses due to positive 

vitreous pressure, the anterior and posterior capsule is more 

elastic, there is miosis and fibrin release, and the anterior and 

posterior capsule is more elastic [9]. Intraocular lens implants 

in these patients are a major challenge due to low scleral 

rigidity, anterior capsule elasticity, iris hypoplasia, 

immaturity of the trabecular meshwork and small eye size [3, 

9]. 

In patients who underwent surgery at this Hospital, the 

surgical technique used consists of capsulorhexis, aspiration 

of crystalline material and foldable acrylic IOL implants in 

the capsular bag, through a small 3.2 mm self-sealing corneal 

incision in a clear cornea, valvular type, with superior 

temporal location, without sutures. IOL is implanted in 

patients older than 3 years, with good capsular support in the 

same surgical time and pupilloplasty is performed (Figure 4) 

in cases of sphincter rupture or other pupillary anomalies 

requiring it. Out of the 21 cases achieving unit vision, it was 

necessary to perform pupilloplasty in 9 patients due to other 

associated structural alterations, obtaining satisfactory visual 

results. 

 

Figure 4. Pupilloplasty in ruptured sphincter in case of traumatic cataract. 

Congenital or acquired iris anomalies may cause a number 

of symptoms in the patient such as photophobia, halos or 

even monocular diplopia in pseudophakic patients. Pupillary 

reconstruction has been shown to obtain better visual results 

by restoring a more physiological anterior chamber, with a 

pupillary diameter regulating the amount of light reaching the 

retina, decreasing the diffraction of the rays and allowing 

better focus and image sharpness [17]. 

A safe bimanual technique is recommended for most 

congenital and infantile cataracts. However, the choice of 

surgical technique may vary according to the characteristics 

of the affected eyes and the surgeon's preference. More than 

50% of ophthalmologists in an AAPOS survey reported a 

preference for vitreotomy in young children and manual 

anterior capsulotomy in older children [3]. 

In the cases undergoing surgery in this study, sutureless 

valvular type microincision is preferred because it offers 
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some advantages compared to other techniques. It is safe, 

with a relative astigmatic neutralization, which means that in 

the child, in the absence of previous alterations, the corneal 

curvature is practically unchanged, the trans-operative time is 

shorter, decreasing the anesthetic risk, reducing costs and 

improving the postoperative cosmetic appearance of the 

globe [18, 19]. However, most pediatric surgeons prefer to 

use 10/0 Vicryl suture for the closure of the corneal incision, 

claiming greater safety [3]. 

The most common complication in this series was 

posterior capsule opacity (32.3%), consistent with other 

studies such as that of Louison [14] reporting this as the most 

common postoperative complication in 60% of unilateral 

cataracts and 46.3% of bilateral cataracts in his study. It 

coincides with other articles such as those by Shatnawi [13] 

and Uzun [15] who found it in 17.7% and 39% respectively. 

Pediatric eyes have mitotically active lens epithelial cells 

leading to a higher incidence of posterior capsule 

opacification. The inflammatory response is severe in 

children and the membranes forming in the intact anterior 

vitreous result in opacification at this level as well, It is 

therefore essential to perform posterior capsulotomy and 

anterior vitrectomy in young children, which is 

recommended mainly for all children under 6 years of age, in 

order to avoid additional surgeries [15]. 

Regarding the patients in this research, capsulotomy and 

anterior vitrectomy were performed in the same surgery in all 

patients under 4 years of age, and those older than 4 years of age 

presenting posterior capsule opacity underwent capsulotomy 

with yag laser. Primary posterior capsulotomy and anterior 

vitrectomy are standard for young children as a result of the high 

rate of early posterior capsule opacification, which can be 

treated with yag laser capsulotomy in older children [20]. 

Another of the complications recorded was glaucoma, 

which although it was only found in 3 cases, is one of the 

most frightening. Glaucoma after cataract surgery may 

develop in the early postoperative period or even decades 

later, hence the importance of follow-up of pediatric cataract 

patients. In our study it occurred in patients with traumatic 

cataracts, probably secondary to structural alterations. This 

result does not coincide with other authors [13] reporting this 

complication in aphakic patients undergoing congenital 

cataract surgery. Some researchers maintain that in aphakic 

patients operated on before 4 weeks of age, the risk of 

glaucoma is increased [15, 21, 22]. 

5. Conclusion 

Pediatric cataract is a highly heterogeneous disorder 

associated with a number of genetic and systemic diseases, so 

each case must be evaluated comprehensively for proper 

selection of surgical technique and IOL. There are some 

factors, such as strabismus, unilaterality and other ocular 

anomalies that can negatively influence the final visual 

outcome, so early diagnosis and timely treatment are essential 

for a good prognosis. In these patients, the growth of the 

eyeball, adequate compliance with optical correction and 

amblyopia therapy make it impossible to predict the degree of 

long-term visual recovery. However, minimal incision has 

proven to be one of the most advantageous techniques in 

pediatric patients, guaranteeing good visual acuity. 

Pupilloplasty is also an important technique in pediatric 

cataract surgery, in which prevention and management of 

complications are vital for a good visual recovery. 
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