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Abstract 
Background: Congenital aniridia is a rare, panophthalmic disorder that can 
cause vision loss. Knowledge of aniridia as an isolated ocular abnormality or 
as a part of systemic abnormalities is important. Management of congenital 
aniridia should be carried out comprehensively based on it. Objective: To 
describe clinical features and management of congenital aniridia in a top re-
ferral eye hospital in Indonesia. Methods: A retrospective study involving 43 
eyes of 22 children (younger than 18 years) diagnosed with congenital 
aniridia from 2013 to 2018. A detailed history was taken and a complete 
ophthalmic examination and a systemic examination were performed as re-
quired. Clinical characteristics associated with ocular and systemic manifes-
tation and its management were noted. Results: Mean age of patients was 
7.6 ± 5.2 years (range 0 - 17 years). Most cases were female (55%) and spo-
radic (77%). Twenty-one (96%) patients had bilateral involvement at pres-
entation. Foveal hypoplasia was found in 36 eyes (84%), followed by cataract 
in 26 eyes (61%) and secondary glaucoma in 13 eyes (30%). Nine patients 
(43%) with cataract had cataract surgery performed. Only 1 patient (5%) 
with secondary glaucoma underwent filtration surgery. All patients had 
moderate to severe visual impairment and low vision aid was considered. Re-
garding its systemic manifestation, none of the patients was diagnosed with 
an abnormality in the abdomen. Conclusion: There were various ocular fea-
tures associated with congenital aniridia. Understanding the clinical charac-
teristic and its management could improve the quality of vision in aniridia 
patients. 
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1. Introduction 

Aniridia is a disorder categorized as rare or infrequently occurring by the Na-
tional Organization for Rare Disorders, with an incidence of one in 50.000 - 
100.000 live births [1] [2]. Epidemiological data for congenital aniridia are li-
mited, as most studies of the condition are case reports. An observational study 
was conducted in South Korea with 31 congenital aniridia patients over a 10 years 
period [3]. However, no studies regarding congenital aniridia in Indonesia have 
been published.  

Aniridia is described as partial or total absence of iris. For congenital aniridia, 
mutations in the following genes have been reported; PAX6, FOXC1, PITX2, 
CYP1B1, FOXD3 and TRIM44 [2]. Based on genes associated, aniridia can be 
categorized into two groups: classic aniridia, associated with mutations in genes 
PAX6, and aniridia-like, associated with mutations in genes other than PAX6. 
Ocular findings for this condition include partial or near-total absence of iris, cat-
aract, aniridia-associated keratopathy, glaucoma, foveal hypoplasia, optic disk hy-
poplasia, and nystagmus [2] [4]. Congenital aniridia has varied clinical and genetic 
characteristics; two-thirds of cases are inherited autosomal dominant, and the re-
main are sporadic. Pathological conditions of aniridia are not restricted to iris ab-
normalities, and the disease can be bilateral and panocular, causing severe visual 
impairment. Apart from its ocular disorder, congenital aniridia is also associated 
with systemic disorders such as Wilms tumor—Aniridia—Genitourinary anoma-
ly—Mental Retardation syndrome. The management of patients with congenital 
aniridia is thus complex and multidisciplinary [4] [5] [6] [7]. The purpose of the 
present study was to describe the clinical features and management of congenital 
aniridia in the Cicendo National Eye Hospital (CNEH), which is the top referral 
eye hospital in Indonesia. 

2. Materials and Methods 

This retrospective descriptive study was utilizing the medical records of patients 
diagnosed with congenital aniridia in 2013-2018. The study adhered to the tenets 
of the Declaration of Helsinki and was approved by the Institutional Review 
Board (IRB) University of Padjadjaran. Patient informed consent was not required 
by the IRB because the data were collected retrospectively, and patient data were 
de-identified to protect patient privacy. All new patients under 18 years of age and 
diagnosed with congenital aniridia by consultants in the pediatric ophthalmology 
unit were included. Patients with a history of ocular trauma and previous eye 
surgery were excluded. Age, sex, family history, laterality, visual acuity, intra-
ocular pressure, other ocular abnormalities, systemic manifestations, and man-
agement were recorded.  

3. Results 

Congenital aniridia was observed in 43 eyes of 22 pediatric patients. Patient 
characteristics are shown in Table 1. The mean patient age in this study was 7.6 
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years (range: 0 - 17 years), with 55% of cases in females. Most of the patients 
(77%) did not have a family history, and bilateral involvement was present in 
95% of cases.  

3.1. Clinical Features of Congenital Aniridia  

The clinical features of congenital aniridia are shown in Table 2. The most com-
mon ocular abnormalities associated with aniridia were nystagmus (98% of eyes), 
foveal hypoplasia (84% of eyes), and cataract (60% of eyes). The complication of 
secondary glaucoma occurred in 30% of eyes.  

All patients were referred to a pediatrician, and abdominal ultrasonography 
(USG) examinations were recommended. However, only two patients under-
went abdominal USG, and the findings were unremarkable. One patient was di-
agnosed with cerebral palsy. 

 
Table 1. Characteristics of congenital aniridia patients. 

Characteristics 
Number/(%) 

(n = 43 eyes/22 patients) 

Age 
(mean [years]) 
(range [years]) 

7.6 ± 5.2 
0 - 17 

Sex (n = 22) 
 

Male 10 (45) 

Female 12 (55) 

Family history 
 

Familial 5 (23) 

Sporadic 17 (77) 

Laterality (n = 43) 
 

Unilateral 1 (5) 

Bilateral 21 (95) 

 
Table 2. Clinical features associated with congenital aniridia. 

Ocular abnormalities 
Number/(%) 

(n = 22 patients) 
Number/(%) 
(n = 43 eyes) 

Nystagmus 21 (95) 42 (98) 

Secondary glaucoma 8 (36) 13 (30) 

Microcornea 5 (23) 10 (23) 

Keratopathy 5 (23) 8 (19) 

Cataract 13 (59) 26 (60) 

Subluxated lens 4 (18) 7 (16) 

Microspherophakia 3 (14) 6 (14) 

Lentiglobus 1 (5) 1 (2) 

Lens coloboma 1 (5) 1 (2) 

Foveal hypoplasia 21 (95) 36 (84)* 

*The posterior segment could not be evaluated in some subjects due to media opacity. 
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3.2. Management and Outcome Treatment in Congenital Aniridia 

The types of management for congenital aniridia and clinical outcomes are shown 
in Table 3. Almost all of the patients were given low vision aids to improve their 
quality of vision. Cataracts, as seen in Figure 1, were common complication and 
occurred bilaterally in 13 patients (59%). Cataract surgeries were performed in 18 
cataractous eyes (42%), resulting in 14 aphakic eyes and four pseudophakic eyes 
as displayed in Figure 2. All patients with cataract were given refractive error 
correction, and the best-corrected visual acuity (BCVA) is shown in Table 3.  

In this study, eight patients had secondary glaucoma, but only 13 eyes had an 
elevated intraocular pressure (IOP). Mean IOP among eyes with secondary glau-
coma was 33.75 ± 12.5 mmHg. Six of 13 eyes (46%) were recorded as having a 
glaucomatous optic nerve. Eleven eyes (85%) received antiglaucoma medication, 
but three patients did not attend follow-up visits. The mean IOP after treatment 
was 22.4 ± 5.9 mmHg with a mean follow-up duration of 4.1 ± 1 month. One 
patient had failed in medication and received filtration surgery, as shown in a 
subject no. 4 in Table 3. 
 

 
(a) 

 
(b) 

Figure 1. (a) Total cataract in aniridia; 
(b) subluxated cataract in aniridia. 

 

 
Figure 2. Pseudophakia in an aniridia eye. 
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Table 3. Management of congenital aniridia patient. 

Subject 
Age 

(years) 

UCVA BCVA Initial IOP (mmHg) IOP post-treatment (mmHg) Non-surgical 
management 

Surgical  
management OD OS OD OS OD OS OD OS 

1 8 2/60 2/60 4/32 4/40 dig N dig N N/A N/A GL, LVA 
 

2 7 CFFC CFFC 0.2 0.2 17 20 N/A N/A GL, LVA AI + PPC ODS 

3 7 0.1 0.1 0.1 0.1 dig N dig N N/A N/A GL, LVA 
 

4 8 2/60 2/60 0.1 0.1 40 38 12 14 GL, LVA, GM trabeculectomy + 5 FU 

5 12 1/300 1/60 CFFC 0.1 21.5 27.9 12 15 GL, LVA, GM AI + PPC OD 

6 7 0.1 0.1 0.2 0.1 9 10 N/A N/A GL, LVA 
 

7 13 1/300 CFFC N/A N/A 42 Over N/A N/A GM 
 

8 6 2/60 2/60 0.125 0.1 dig N dig N 14 14 GL, LVA AI + PPC ODS 

9 3 0.08 0.08 N/A N/A 23 16 N/A N/A GM 
 

10 17 0.2 1/300 4/10 4/10 22 64 17 42 GL, LVA, GM 
 

11 0 FTO FTO N/A N/A 18 20 N/A N/A Conservative 
 

12 15 NLP 1/60 NLP 0.15 23.5 13.5 dig N dig N GL, LVA, GM PPL ODS 

13 11 0.1 1/300 0.2 0.05 10 7 dig N dig N GL, LVA AI + PPC OS 

14 0 FTL FTL N/A N/A 6 7 N/A N/A conservative 
 

15 7 0.1 0.1 0.1 0.1 14 12 dig N dig N GL, LVA 
 

16 10 0.125 0.16 0.125 0.16 15 15 N/A N/A GL, LVA 
 

17 10 CFFC 0.125 0.1 0.2 42 36 N/A N/A GL, GM PPL ODS 

18 0 FTL FTL N/A N/A 7 7 N/A N/A conservative 
 

19 4 1/60 1/60 3/15 3/30 dig N dig N dig N dig N GL AI + PPC ODS 

20 0 FTO FTO N/A N/A dig N dig N N/A N/A conservative 
 

21 17 1/300 0.15 N/A 0.15 16 17 dig N dig N GL AI +IOL ODS 

22 6 0.05 0.05 2/24 2/30 12 24 dig N dig N GL, GM AI + PPC + IOL ODS 

UCVA = Uncorrected visual acuity; BCVA = Best corrected visual acuity; IOP = Intraocular pressure; Dig = Digital palpation of IOP; CFFC = Closed faced 
finger counting; FTO = Follow the object; FTL = Follow the light; NLP = No light perception; GL = glasses; LVA = Low vision aid (magnifier, telescope); 
GM = Antiglaucoma medication; AI = Aspiration-irrigation; PPL = Pars plana lensectomy; PPC = Primary posterior capsulotomy; IOL = intraocular lens; 
N/A = Not available. 

4. Discussion 

Congenital aniridia is generally a bilateral condition. In the present study, one 
patient had unilateral aniridia and Peter’s anomaly in his fellow eye. Sawada et al. 
reported a similar unilateral case. The hypothesis is that the PAX6 gene mutation 
can cause a differential phenotype in the fellow eyes of the same individual [4] 
[8]-[13]. 

In the present study, congenital aniridia was present equally in both sexes. 
Consistently, previous studies failed to identify any association between gender 
or ethnicity and the occurrence of aniridia [5] [14] [15] [16]. Congenital aniridia 
is ordinarily a hereditary condition, but in this study, aniridia was sporadic in 
77% of cases. However, this finding needs to be further investigated, as it was 
based only on patient interviews [5] [14] [15] [16]. 
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The most common ocular abnormalities associated with aniridia were nys-
tagmus (98% eyes), foveal hypoplasia (84% eyes), and cataract (60% eyes). Nys-
tagmus was caused by foveal hypoplasia. In six eyes, the fovea could not be as-
sessed due to cataract. In the present study, foveal hypoplasia was diagnosed 
through funduscopic examination and characterized by loss of foveal reflex. A 
study by Samant et al. identified that foveal hypoplasia occurred in 90% of sub-
jects with congenital aniridia, and another study by Netland found similar re-
sults (84%). Although the present study was consistent with these prior findings, 
there is currently no explanation of the etiology of foveal hypoplasia in aniridia. 
Some studies suggest that foveal pit formation involves several genes in addition 
to the PAX6 gene [2] [4] [6] [17] [18] [19] [20]. 

Cataracts were present in approximately 60% of eyes. Prior studies identified a 
cataract incidence of 50% - 90% in aniridia patients [7] [21] [22]. Cataracts can 
occur at any time during life but generally first appear during the first two dec-
ades of life. In the present study, cataracts were found in much younger patients, 
predominately in the first decade of life. Lens abnormalities, including subluxa-
tion of the lens (16%), microspherophakia (14%), lentiglobus (2%), and colobo-
ma of the lens (2%) were also detected. This result was consistent with a study by 
Singh et al., which identified that the most common lens abnormalities in aniri-
dia are cataracts (38.5%), subluxation of the lens (22.3%), microspherophakia 
(2.3%), lens coloboma (2.3%), and lenticonus (0.8%) [7] [21] [22]. 

In the present study, cataract surgeries were performed in 18 of 20 eyes with 
cataract. The type of surgery was either aspiration of the lens with the anterior 
approach or pars plana lensectomy. In all patients who received anterior approach 
lens aspiration, primary posterior capsulotomy (PPC) was performed. Fourteen 
eyes were left aphakic because of the unstable zonule of Zinn and a corneal di-
ameter of less than 10 mm. Four eyes received a single-piece Neo-eye intraocular 
lens (IOL) implant in the bag. All 18 treated cataracted eyes had improved post-
operative corrected visual acuity, as shown in Table 3 [2] [3] [6] [23] [24]. 

Another common complication of aniridia is secondary glaucoma. Secondary 
glaucoma occurs in 50% - 75% of cases [2] [6] [23] [24]. The mechanism of 
glaucoma in aniridia is related to an abnormal anterior chamber angle. Although 
congenital aniridia is generally a bilateral condition, some pathological features, 
such as secondary glaucoma, are frequently unilateral. Eight patients had second-
ary glaucoma, but only 13 eyes (30%) had elevated intraocular pressure (IOP). 
Eleven eyes with secondary glaucoma received antiglaucoma medication, but 
three patients did not attend follow-up visits. Landsend et al. demonstrated that 
topical antiglaucoma medication is the preferred treatment for glaucoma sec-
ondary to aniridia [1]. A study by Netland et al. showed that no significant dif-
ference (p = 0.152) in the mean of medications in subjects with aniridia and 
glaucoma who had been treated with surgery (2.2 ± 1.5) compared with those 
who had not been treated with surgery (1.6 ± 0.99) [4]. This present study also 
identified decreased mean IOP after antiglaucoma treatment (22.4 ± 5.9 mmHg 
from 33.75 ± 12.5 mmHg) in 4.1 ± 1 months of follow-up. Although mean IOP 
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tended to decrease, long-term follow-ups are needed to evaluate the response to 
antiglaucoma medications.  

If pharmacological treatment of glaucoma fails, surgical procedures can be 
considered. However, Toledo et al. suggested that none of the available surgical 
techniques have been proven to be effective in the treatment of secondary glau-
coma in aniridia patients [24]. By contrast, Wiggin et al. identified that trabecu-
lectomy is recommended as an initial therapy in aniridia patients with uncon-
trolled glaucoma, which had a relatively low success rate of 9% - 17% [25]. An-
ti-metabolite use was evaluated in several studies. Okada et al. found that mito-
mycin C increases the success rate of trabeculectomy in aniridia patients [26]. 
However, another study found that even with concurrent mitomycin C treatment, 
the failure rate of trabeculectomy was more than 60% [1] [6] [23] [24] [25]. In 
the present study, one patient failed to respond to medication treatment in both 
eyes and received trabeculectomy + mitomycin C. Antiglaucoma treatments were 
continued after surgery, but IOP remained high (>30 mmHg). In order to reach 
the lower IOP, secondary trabeculectomy + 5 FU was performed in both eyes. 
Four months after the second surgery, a lower target IOP (<20 mmHg) was at-
tained with the addition of two types of topical antiglaucoma medications. 

Management of congenital aniridia is generally symptomatic, and observation 
is needed to prevent further complications. Photochromic eyeglasses are a po-
tential option to reduce glare. Low vision aids are mandatory to improve the 
quality of vision in aniridia patients [2] [3] [4] [24]. 

This study has several limitations that should be acknowledged. First, the study 
was retrospective in design and based on medical records. Further, there were 
variations in the method of IOP measurement, and family history was based on-
ly on patient and parent interviews. Some patients did not attend follow-up vis-
its, so some information was missing in several patients. 

5. Conclusion 

Congenital aniridia is a panocular condition that has various ocular features and 
systemic manifestations. Management is generally symptomatic and associated 
with the specific ocular manifestations. Systemic examinations, including the cen-
tral nervous system and genitourinary system, should be routinely performed, and 
child development should be routinely monitored in all aniridia patients. Un-
derstanding the clinical characteristics and management of aniridia may im-
prove the quality of vision in aniridia patients. 
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