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Purpose: 1o investigate clinical manifestations of congenital aniridia (CA) in Ukrainian
children and adolescents.

Material and Methods: Twenty four children and adolescents (47 eyes, group 1 of children
under 11 years and group 2 of adolescents aged 11 to 18 years) and 5 adult parents (age, 38
to 48 years; group 3) of patients with CA were included in the study. Of these, 72.4% had
Sfamilial aniridia and 27.6%, sporadic aniridia. The eye examination included gonioscopy,
keratometry, ultrasound biometry, ultrasound examination of the anterior and posterior
segments, phosphene assessment, and optical computed tomography.

Results: Most patients (75.0% in group 1, 86.7% in group 2, and 100% in group 3) had
biomicroscopic evidence of complete aniridia. Aniridia-associated keratopathy (AAK) was
found in all groups, with differences in clinical manifestations and severity of AAK between
groups. Rates of stages A, B, C and D AAK were 0%, 12.5%, 0%, and 0%, respectively, for
group 1, 0%, 40%, 20%, and 13.3%, respectively, for group 2, and 0%, 0%, 70%, and 30%,
respectively, for group 3. Congenital cataract was found in 81.3% of eyes in group 1, and
progressive cataract, in 86.7% of eyes in group 2. The rate of congenital glaucoma with
corneal edema and buphthalmos was 12.5% in group 1. The rate of secondary glaucoma in
groups 2 and 3 was 60%. Congenital foveal hypoplasia was observed in 93.75% and 93.3%
of the eyes in children and adolescents, respectively. In groups 1, 2 and 3, visual acuity was
more commonly < 0.1, and 0.1-0.25 in 37.5%, 26.7%, and 20.0% of eyes, respectively.
Conclusion: CA is a rare bilateral panocular genetic disorder, which in 93.3-93.8% of our
cases was associated with foveal hypoplasia, causing low vision. Clinical manifestations of
CA (AAK, glaucoma, cataract, foveal hypoplasia, nystagmus, etc.) were found to increase
in severity with age. Parents of aniridic children exhibited the worst state of the eye. Clini-
cal manifestations of CA were more severe, with higher rates of complications, in eyes with

cararact, nystagmus

Introduction

Congenital aniridia (CA) is a rare ophthalmic genetic
disorder characterized by partial or total loss of iris tis-
sue and frequently defined by hypoplasia of iris. It was
first described by the Italian researcher Barrata in 1818
[1, 2]. The condition is bilateral in 98% of all affected
patients [3]. The degree of iris hypoplasia varies signifi-
cantly between patients with iris tissue only observed by
biomiscroscopy, gonioscopy or optical coherence tomog-
raphy (OCT) of the anterior segment. The prevalence of
CA ranges from 1:40,000 to 1:100,000. No racial or sexual
differences are recognized [4, 5]. CA is inherited in an au-
tosomal dominant manner due to a mutation in the PAX6
gene. That means that a child only needs one copy of the
mutated gene, from either biological parent, to be affected
by the disease. Autosomal dominant aniridia accounts for
30-50% of cases. About 13% to 33% of people with an-
iridia have sporadic aniridia. This variant of aniridia cor-
relates with nephroblastoma (Wilms tumor) as a part of
WAGR syndrome (Wilms tumor, aniridia, genitourinary
anomalies, and mental retardation). Out of the patients

familial CA, compared to eyes with sporadic CA.

with CA, 5% had WAGR syndrome [6] and 2% had Gil-
lespie syndrome [7]. The ocular abnormalities associated
with aniridia include foveal and optic nerve hypoplasia,
cataract, glaucoma and keratopathy [8]. Studies on mani-
festations of CA are important because the disease is rare,
has a variety of clinical manifestations, and significantly
affects vision.

The purpose of the study was to investigate clinical
manifestations of CA in Ukrainian children and adoles-
cents.

Material and Methods

This prospective study followed the tenets of the Dec-
laration of Helsinki, and the study protocol was approved
by the institutional review board of the institute (Date of
Approval: 29.07.2025). Written informed consent was
obtained from all adult patients and all parents of child
or adolescent patients. Twenty four aniridic children and
adolescents (47 eyes; age range, 5 months to 18 years)
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and 5 aniridic adult parents (10 eyes; age range, 38-48
years) of patients under 18 years underwent examination
at the Pediatric Ophthalmology Department. None of the
subjects exhibited any systemic manifestations of WAGR
syndrome or Gillespie syndrome during the study period.

According to the Convention on The Right of the
Child, children are individuals under the age of 18 years.
The United Nations (UN) defines adolescents as individu-
als being 10-19 years old [9].

Aniridic individuals and eyes were divided into three
groups depending on age. Group 1 (children 11 years or
younger) comprised 16 individuals and 32 eyes (56.1%).
Group 2 (adolescents 11 to 18 years) comprised 8§ indi-
viduals and 15 eyes (26.3%). Group 3 (parents of pediatric
patients) comprised 5 individuals and 10 eyes (17.6%).
Familial aniridia was determined based on family history
of aniridia. Of the 29 subjects, 21 (72.4%) had familial
aniridia and 8 (27.6%) had sporadic aniridia, and the latter
was found only among children under 11 years. Corneal
changes in aniridia were classified according to the system
proposed by Mackman [10].

The eye examination included biomicroscopy, gonios-
copy, detailed ophthalmoscopy, tonometry, tonography, re-
fractometry, keratometry, ultrasound biometry, ultrasound
examination of the anterior and posterior segments, phos-
phene assessment, and OCT. Eyes of small-age children
were examined under general anesthesia.

JASP software (JASP team, version 0.19.2, for Win-
dows, Amsterdam Uni-versity, Amsterdam, Netherlands)
was employed for statistical analysis. Categori-cal data are
presented as frequencies (n) and percentage (%).The Sha-
piro—Wilk test was used to test for normality. Numerical
data are presented as median (Me) with interquartile range
(IQR). Chi-square or Mann-Whitney U tests were used for
comparison between groups. P values < 0.05 were consid-
ered significant.

Results

Photophobia was the major complaint in all patients.
Consequently, all of them displayed characteristic facial
features (“narrowed eyes”, frowning, and partial ptosis) as
involuntary measures of light protection (Fig. 1).

Most patients (75.0% in group 1, 86.7% in group 2,
and 100% in group 3) had biomicroscopic evidence of

complete aniridia (Fig. 2A). A quarter of children in group
1 and 13.3% of adolescents in group 2 had biomicroscopic
evidence of incomplete aniridia with the preservation of a
0.5 to 1.0-mm-wide band of the peripheral iris (Fig. 2B).

Aniridia-associated keratopathy (AAK) was found in
all age groups, but there was a difference between groups
in terms of clinical manifestations and Mackman stages
(Table 1).

Corneal transparency was preserved in most children.
Only 4 eyes (12.5%) in two children exhibited mild (stage
B) peripheral AAK, with < 3.0-mm corneal penetration
by the limbal pannus and preservation of central corneal
transparency. There was evidence of corneal edema in
both eyes in two children with congenital glaucoma (Table
1). Eyes of adolescent patients exhibited deterioration of
the cornea. Of these eyes, 40.0% showed stage B periph-
eral AAK and conjunctival ingrowth into the peripheral
and paracentral cornea (Fig. 3A), 20.0% showed stage C
AAK involving the central cornea and apparent corneal
vascularization (Fig. 3B), and 13.5% (2) showed stage D
AAK. Of the eyes of adult patients, 70% exhibited stage
C AAK, and 30%, stage D AAK (Fig. 4) with complete
corneal conjunctivalization and vascularization.

Fig. 5 shows the presence of AAK depending on the
age, with a significant difference between children under
11 years and adolescents of 11 to 18 years (1) and children
under 11 years and adult parents (2).

Congenital cataract was diagnosed in 81.3% of eyes
of children with CA. In the majority of cases, it was par-
tial (an anterior polar or capsular cataract), with preserva-
tion of a significant portion of transparent lens (Fig. 6A).
Grade 1 subluxation of a transparent lens was present in 2
cases (12.5%). Of the eyes of adolescent patients, 86.7%
had progressive lamellar cataract (Fig. 6B) or partially re-
solved cataract (Fig. 6C) with calcification. Additionally,
superior lens subluxation was observed in 33.3% of these
eyes. Three adult parents received cataract surgery (three
pseudophakic and three aphakic eyes). Four eyes in two
adult parents had progressive lamellar cataract (Table 1).

Congenital glaucoma with corneal edema and buph-
thalmos was found in 12.5% (Fig. 7) of cases, and was an
indication for urgent surgery. Of the eyes of adolescent and
adult patients, 60% had secondary glaucoma, which in the

Fig. 1. A 15-year-old adoles-
cent and his mother with con-
genital binocular aniridia and
partial ptosis (more apparent in
the mother).

Fig. 2. (A): Congenital binocu-
lar complete aniridia with supe-
rior subluxation of transparent
lenses in a 12-month child. (B):
Congenital partial aniridia in a
12-year-old adolescent.
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Table 1. Clinical manifestations of congenital aniridia and visual functions in patients of the study groups

Children Adolescents aged Adults
Clinical manifestations 16 :rr::ljc‘.::e1r|1 ():;;a;;es) 8 adc:llstz;nstsy ?1a ;seyes) 5 adfﬁtasr?‘rl] (;Sz.yes)
eyes/ percentage eyes /| percentage eyes/ percentage
Aniridia (on biomiscrosopy):
complete 24/75.0 13/86.7 10/100.0
incomplete 8/25.0 2/13.3 -
Anterior microphthalmia 4 - 2
Buphthalmos 4 7
Megalocornea 4 - -
Aniridia-associated keratopathy: 4 /12520 11/733 10/100.0
stage B 471252 6/40.0° -
stage C 3/20.0 7/70.0
stage D - 2/13.3 3/30.0
Corneal edema 2 3
Persistent pupillary membrane 10 -
Cataract:
Congenital (anterior polar or anterior capsular) 26/81.3aP i i
Progressive (semiresolved, lamellar or calcified) 0aP 13/86.7 4/40.0
Superior lens subluxation 2/6.25 5/33.3 47/40.0
Aphakia - 3
Pseudophakia - 2 3
Glaucoma: 4 /12520
Congenital 4/12.5% - -
Secondary 0aP 9/60.0 6/60.0
Foveolar hypoplasia 30/93.75 14/93.3 6/60.0
Optic nerve hypoplasia and partial optic atrophy 8/25.0° 10/66.7 © -
Nystagmus 28/87.5 13/86.7 10/100.0
Refractive errors: 30/93.75° 12/80.0 2/20.0
Myopic 24/75.0 12/80.0 2/20.0
Hyperopic 6/25.0 -
Visual acuity:
Perception of light 71219 3/20.0 2/20.0
0.01-0.09 13/40.6 7146.7 6/60.0
0.1-0.25 12/37.5 4/26.7 2/20.0
0.3 or better - 1/6.6 -

Note: Data are presented as numbers of patients, eyes (n) and percentage. Categorical data are presented as frequencies (n)
and percentage (%). Chi-square test was used for analysis of categorical data. p, P-value for differences between groups; 2,
children under 11 years and adolescents aged 11 to 18 years; °, children under 11 years and adults (parents); ¢, adolescents

aged 11 to 18 years and adults (parents)

majority of cases was subcompensated or decompensated
under treatment with hypotensive medications.

Congenital macular hypoplasia (Fig. 8) was observed
in 93.75% and 93.3% of the eyes of children and adoles-
cents, respectively, which was confirmed by OCT.

Nystagmus (an involuntary to-and-fro movement of
the eyes) was found in most cases (87.5%, 86.7%, and
100%, respectively) in the three groups, and its intensity
increased during slit-lamp examination (Table 1).

Refractive errors were found in almost all children and
adolescents (93.7% and 80.0%, respectively). Most chil-
dren and adolescents with refractive errors (75.0% and
80.0%, respectively) were myopic, and 25% of children
with refractive errors (these children were of a young age)
were hyperopic. In adults, the refraction and fundus as-
sessment was challenging due to central corneal opacity
and abnormal transparency of the media (Table 1).
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A B

Fig. 3. (A) Stage B aniridia-associated keratopathy and progressive semiresolved
subluxated cataract in a 15-year-old adolescent. (B): Stage C aniridia-associated
keratopathy involving the central cornea in a 15-year-old adolescent.

Fig. 4. Stage D aniridia-associated kera-
topathy in an adult patient of 38 years. Note
a large central corneal opacity with corneal

In groups 1, 2 and 3, visual acuity (VA) was < 0.1 in
40.6%, 46.7%, and 60.0% of eyes, respectively, and 0.1-
0.25 in 37.5%, 26.7%, and 20.0% of eyes, respectively.
A 12-year-old adolescent had a VA of 0.3 in the eye with
partial aniridia and no corneal changes (Fig. 9).

Other congenital ocular abnormalities (anterior mi-
crophthalmia, megalocornea, and persistent pupillary
membrane [PPM]) were found in isolated cases in all
groups (Table 1).

The percentage of familial CA increased from 75% to
100% with increasing age, and sporadic CA was diagnosed
only in children (Tables 2, 3). Complete aniridia was more
common in patients with familial CA in all groups (75.0%,
86.7%, and 100.0%, respectively), and was found in 62.5%
of patients with sporadic CA. Only stage B AAK was found
in patients with sporadic CA (25.0%). In familail CA, the
severity of corneal changes increased with increasing age.
In adolescents with familial CA, stage B AAK was the
most common (40.0%), followed by stages C and D AAK
(20.0% and 13.3%, respectively); in adults with familial
CA, stage C AAK - representing corneal changes with the
involvement of the central cornea and apparent corneal
vascularization - was the most common (70.0%), followed
by stage D AAK (30.0%). Of note, among congenital an-

B

conjunctivalization and vascularization.

Fig. 5. Box plots showing the presence of aniridia-associated
keratopathy in patients of different ages (0, absent; 1, stage A
(no patients with stage A in this sample); 2, stage B; 3, stage
C; 4, stage D)

iridia eyes of children, congenital cataract was found in all
cases of sporadic aniridia and 62.5% of cases of familial
aniridia. Progressive cataract was found in 86.7% of the
eyes of adolescent patients with familial aniridia, with 5
(33.3%) of these eyes showing lens subluxation. Of the

c

Fig. 6. (A): Congenital complete aniridia with anterior polar cataract in a 24-month infant. (B): Progressive lamellar cataract with a
superiorly subluxated lens in an eye with congenital complete aniridia in a 16-year-old adolescent

Fig. 7. Congenital glaucoma with
corneal edema and buphthalmos
in a 7-month infant with congenital
aniridia
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Table 2. Clinical manifestations of congenital familial aniridia in patients of the study groups (21 patients/ 41 eyes)

Children under 11 years Aqﬁ'iﬁﬁzn;z:ied (;:::::tss )

Clinical manifestations 8 children (16 eyes) 8 adolescents (15 eyes) 5 adults (10 eyes)

eyes | percentage eyes | percentage eyes | percentage
nl/%

Aniridia (on biomiscrosopy):

complete 12/75.0 13/86.7 10/100.0
incomplete 4/25.0 2/13.3
Aniridia-associated keratopathy: 11/73.32 10/100.0°
stage B 6/40.03¢ -
stage C 3/20.0° 71/70.0°
stage D - 2/13.3° 3/30.0

Corneal edema 2/125 1/6.7

Persistent pupillary membrane 6/37.52° - -

Cataract: 10/62.5 13/86.7¢ 4/40.0

(angr);?i)rgltzlr or anterior capsular) 10/62.5° )

(ser:ri(r)eg-rsecfl\slgg, lamellar or calcified) 13/86.7% 41400°
Superior lens subluxation 2/12.5 5/33.3 4/40.0
Aphakia - 3
Pseudophakia 2 3

Glaucoma:

Congenital 2/125 -
Secondary - 9/60.0° 6/60.0°

Foveolar hypoplasia 14/ 87.52 14 /93.3¢

S;Efa”tfg“’)i;yp"p'as'a and partial 2/12.52 10/66.7 6/60.0°

Nystagmus 16/100.0 13/86.7 10/100.0

Refractive errors

Myopic 14/87.5 12/80.0° 2/20.0°
Hyperopic - - -

Visual acuity:

Perception of light 3/18.8 3/20.0 2/20.0
0.01- 0.09 8/50.0 7146.7 6/60.0
0.1-0.25 5/31.2 4/26.7 2/20.0
0.3 or better 1/6.6 -

Note: Data are presented as numbers of patients, eyes (n) and percentage. Chi-square test was used for analysis of categori-
cal data. p, P-value for differences between groups; 2, children under 11 years and adolescents aged 11 to 18 years; ®, children
under 11 years and adults (parents); ¢, adolescents aged 11 to 18 years and adults (parents)

eyes of adults with familial aniridia, 40% showed progres-
sive lamellar cataract with lens subluxation, and others had
a history of cataract surgery. Signs of congenital glaucoma
were equally common (12.5%) in children with sporadic
aniridia and those with familial aniridia. Among adoles-
cents and adults, secondary glaucoma was more common
in familial aniridia (60.0%) (p < 0.05). Foveolar hypopla-
sia was found in all (100%) children with sporadic CA,
and in 87.5% and 93.3%, respectively, of children and
adolescents with familial CA (fundus assessment in adults

was challenging due to apparent corneal changes). Partial
optic atrophy was less common in sporadic CA (37.5%)
than in adolescents and adults with familial CA (66.7%
and 60.0%, respectively). Nystagmus was the most com-
mon symptom in CA, and was found in 75.0% of cases
with sporadic CA, and in 100.0%, 86.7%, and 100.0%,
respectively, of cases with familial CA in age groups 1 to
3. Refractive errors were also common, and were found
in all (100%) aniridic eyes of patients with sporadic CA
(62.5% were myopic and 37.5% hyperopic). In addition,
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Table 3. Clinical manifestations of sporadic aniridia (8
children/ 16 eyes)

Children under
Clinical manifestations 11 years
n/%
Aniridia (on biomicrosopy)
complete 10/62.5
incomplete 6/37.5
Aniridia-associated keratopathy: 4/25.0
stage B 4/25.0
stage C -
stage D -
Corneal edema 2/125
Persistent pupillary membrane 4/25.0
Cataract:
(ani?i:)?i)r:)llt::' or anterior capsular) 16/100.0
Progressive i
(semiresolved, lamellar or calcified)
Superior lens subluxation -
Aphakia
Pseudophakia -
Glaucoma: 2/125
Congenital 2/125
Secondary -
Foveolar hypoplasia 16/100.0
;)tféishr;ewe hypoplasia and optic 6/ 375
Nystagmus 12/ 75.0
Refractive errors 16/100.0
Myopic 10/62.5
Hypermyopic 6/37.5
Visual acuity:
Perception of light 3/18.8
0.01-0.09 5/31.2
0.1-0.25 8/50.0
Better than 0.3 -

Note: Data are presented as numbers of eyes (n) and
percentage

Fig. 9. Visual acuity distributions in age groups. Note: 1,
children under 11 years; 2, adolescents aged 11 to 18 years;
3, adults (parents)

myopia was found in 87.5% and 80.0%, respectively, of
aniridic eyes of children and adolescents with familial CA.
Apparent changes in the anterior and posterior segments
resulted in severely reduced VA (< 0.1) in 50.0%, 46.7%,
and 60.0%, respectively, in aniridic eyes in patients with
familial CA in groups 1 to 3, whereas 50% of patients with
sporadic CA had VA ranging from 0.1 to 0.25.

Discussion

The absence of the iris is a classic manifestation of a
congenital abnormality of the eye and the first symptom
that attracts the attention of the parents, pedia-tricians and
ophthalmologists. Aniridia-related iris defects may vary
from a rudimentary iris tissue defect to partial aniridia,
asymmetric colobomata and sectoral iris atrophy. Such
atypical cases of CA require genetic confirmation to clar-
ify the diagnosis and establish the functional prognosis.

In the current study, complete familial aniridia was
more common than sporadic aniridia (72.4% vs 27.6%),
whereas Gronskov et al [11] and Eden et al [12] found the
former form to be less common than the latter form.

Clinicians working at the leading edge of aniridia man-
agement believe that the major problem of the disease is
not the absence of the iris but the associated ocular compli-
cations like AAK (95%) [13, 14], congenital and/or com-
plicated cataract (50-85%) [14], glaucoma (45-75%) [12,
15], macular and optic nerve hypoplasia (79.0-86.0%) [16].

Fig. 8. Macular and optic
nerve hypoplasia in a 7-year-
old child with congenital an-
iridia
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Our analysis of intrinsic clinical manifestations of CA
depending on the child age revealed a number of traits.
AAK was very rare and low-grade at an early child age.
The age of onset and progression of the first symptoms of
AAK can vary and “expressions can begin in the first de-
cade of life” [17]. In a study by Shiple and colleagues [18],
the average age of diagnosis of keratopathy in a group of
individuals with aniridia was 20 years. Others [12, 19, 20]
noted that the youngest individual with aniridia-associated
visually disturbing haze was 5 years old. In our group of
children under 11 years with CA, the percentage of those
showing signs of AAK was relatively small (12.5%). Our
youngest patient with AAK (he had sporadic CA and con-
genital glaucoma) was 4 years old, which is in agreement
with the finding by Eden and colleagues [20]. We found
that the frequency of AAK tended to increase with age. In
our group of adolescents with CA, the percentage of those
showing signs of AAK increased to 73.3% (11 eyes), and
although stage B AAK was the most common, this group
(but not the group of younger patients) included also eyes
with stage C or D AAK. In the group of parents of patients,
stage C AAK was the most common (70%), followed by
stage D (30%).

Congenital cataract is a common manifestation of CA,
and the frequency of congenital cataracts in our population
of aniridia patients (81.3%) was in agreement with that in
a study by Park and colleagues [19] (82.5%) but substan-
tially higher than that found in children and teenagers by
Eden and coworkers [12] (53.8%). Congenital cataracts in
aniridia eyes may be anterior or posterior polar cataracts or
subcapsular cataracts [20]. In the majority of cases, such
cataracts are not large and do not cause reduced visual
function in the absence of the iris. We found only congeni-
tal anterior polar cataracts and anterior capsular cataracts
in our aniridia patients. Eden and coworkers [20] observed
lens dislocation in 5 of 12 aniridia patients (42%), with the
lens displaced upwards in all cases. Singh and colleagues
[21] noted subluxation in 55 of 247 (22.3%) phakic eyes
with aniridia, and 51 of these 55 lens subluxations (92.7%)
were in the superior direction. In the current study, the rate
of aniridic eyes with lens subluxation for adolescents of
11 to 18 years was substantially higher than for children
under 11 years (33.3% vs 6.25%).

Congenital or secondary glaucoma is a sight threaten-
ing manifestation of CA. Congenital glaucoma symptoms
usually manifest at infancy whereas secondary glaucoma
symptoms usually manifest at adolescence [21]. The de-
velopment of glaucoma in CA is explained by the presence
of apparent goniodygenesis. A significant correlation was
found between the magnitude of the iris defect and devel-
opment of glaucoma [12]. Despite developmental abnor-
malities of the anterior chamber angle causing glaucoma,
congenital glaucoma is rarely seen in patients with CA
[12]. In the current study, the rate of congenital glaucoma
in eyes of children under 11 years was 12.5%, which is in
agreement with that reported by Landsend and colleagues
[6] (15%). Adachi and coworkers [23], however, reported

that glaucoma evolved in 14 of 29 aniridic eyes (48.2%)
before the age of one year. In the current study, the rate
of secondary glaucoma in aniridia was 60% for eyes of
adolescents as well as eyes of adult parents of child or ado-
lescent patients.

Hypoplasia of the macular fovea is a characteristic
ophthalmoscopic finding in aniridia patients, and occurs
approximately in 79-92% of subjects [6, 24, 25]. In the
present study, the rate of foveolar displasia in aniridia
was 93.75% for eyes of child patients under 11 years and
93.3% for eyes of adolescents.

Conclusion

First, CA (iridial hypoplasia) is a rare bilateral panocu-
lar genetic disorder, which in 93.3-93.8% of our cases was
associated with foveal hypoplasia, resulting in a low vi-
sual acuity of light perception to 0.1-0.25. Complications
of CA include keratopathy (mostly caused by stem cell de-
ficiency), cataract, glaucoma, and etc.

Second, we found that the most favorable state of the
eye was in Ukrainian children aged under 11 years. These
children exhibited a relatively low rate of low-grade AAK
(12.5%) and an 81.3% rate of congenital cataract, which
did not affect visual acuity in the absence of the iris. Ad-
ditionally, the rate of congenital glaucoma in these chil-
dren was 12.5%; the disease was accompanied by corneal
edema and buphthalmos and was a substantial problem,
requiring urgent surgery.

Third, among Ukrainian adolescents aged 11 to 18
years, the state of the aniridian eye was worse than that in
children aged under 11 years due to the progression of an-
iridia-associated complications. Thus, AAK rate increased
to 73.3% and severity increased to stage C and even stage
D. Additionally, there was progression to lamellar, semi-
resolved and even calcified cataracts, which further dete-
riorated vision, requiring surgery. Of note, among aniridic
eyes of adolescents, the rate of lens subluxation was higher
than that among aniridic eyes of children aged under 11
years (p < 0.05). Secondary glaucoma was of concern, was
seen only in adolescents and adults (at a rate of 60%), and
was mostly not decompensated or subcompensated despite
treatment with medications.

Fourth, parents of aniridic children exhibited the worst
state of the eye (however, the study was limited by low
numbers of parents and their eyes, 5 and 10, respectively).
There were cases exhibiting terminal (D) stage AAK, and
some aphakic and peseudophakic eyes had decompensated
or subcompensated glaucoma after several surgical proce-
dures.

Fifth, compared to eyes with familial CA, eyes with
sporadic CA showed substantially lower rates of complica-
tions like AAK (12.5% vs 73.3%, respectively) and glau-
coma (12.5% vs 60%, respectively), and these differences
were significant (p < 0.05).

Lastly, given our findings of progression of major ocu-
lar complications of CA with age, early detection of this
difficult-to-treat congenital ocular abnormality, consulting
for children younger than 12 months under general anes-
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thesia at the Pediatric Ophthalmology Department, State
Institution "The Filatov Institute of Eye Diseases and Tis-
sue Therapy of the NAMS of Ukraine", and subsequent
observation visits every 6 to 12 months depending on the
clinical status, are a must. We believe it is warranted to
establish a state register of children with CA and develop
treatment algorithms and protocols for child patients with
CA in order to avoid the severe sequelae which can be seen
today in parents of such patients.

References

1. Bobrova NF, Vit VV. [Atlas of congenital and hereditary dis-
eases of the eye]. Odesa: Palmira; 2006. Russian.

2. Bobrova NF, Skrypnychenko ZM. [Toxic, congenital and sec-
ondary cataracts]. Odesa: Feniks; 2017. Russian.

3. Landsend ECS, Pedersen HR, Utheim OA, et al. Character-
istics and Utility of Fundus Autofluorescence in Congeni-
tal Aniridia Using Scanning Laser Ophthalmoscopy. Invest
Ophthalmol Vis Sci. 2019; 60 (13): 4120-4128. doi: 10.1167/
i0vs.19-26994.

4. Moosajee M, Hingorani M, Moore AT. PAX6-Related Anirid-
ia. In: Adam MP, Ardinger HH, Pagon RA, Wallace SE, Bean
LJH, Stephens K, Amemiya A, editors. GeneReviews((R)).
University of Washington: Seattle, DC; 2018.

5. Hingorani M, Hanson I, van Heyningen V. Aniridia. Eur J Hum
Genet. 2012; 20:1011-7. doi: 10.1038/ejhg.2012.100.

6. Landsend ECS, Lagali N, Utheim TP. Surv Ophthalmol.
2022  Mar-Apr;67(2):629-630.  doi:  10.1016/j.survoph-
thal.2021.11.001.

7. Kasmann-Kellner B, Seitz B. Aniridia syndrome: clinical find-
ings, problematic courses and suggestions for optimization of
care ("aniridia guide"). Ophthalmologe. 2014;111(12):1145—
56.

8. Kit V, Cunha DL, Hagag AM, Moosajee M. Longitudinal
genotype-phenotype analysis in 86 patients with PAX6-related
aniridia. JCI Insight. 2021 Jul 22;6(14):e148406.

9. The UN Convention on the Rights of the Child as amended by
General Assembly resolution 50/155 of 21 December 1995.

10. Mackman G, Brightbill FS, Optiz JM. Corneal changes
in aniridia. Am J Ophthalmol. 1979;87(4):497-502. doi:
10.1016/0002-9394(79)90238-1.

11. Gronskov K, Olsen J, Sand A et al. Population-based risk es-
timates of Wilms tumor in sporadic aniridia. A comprehensive
mutation screening procedure of PAX6 identifies 80% of mu-
tations in aniridia. Hum Genet 2001;109:11-8. doi: 10.1007/
s004390100529.

12. Eden U, Beijar C, Riise R et al. Aniridia among children and
teenagers in Sweden and Norway. Acta Ophthalmol. 2008; 86:
730-4. doi: 10.1111/j.1755-3768.2008.01310.x

13. Lee NY, Lee YE, Mok J, et al. Three cases with unusual oph-
thalmic phenotypes of congenital aniridia. Can J Ophthalmol.
2013; 48(4):340-342. doi: 10.1016/j.jcjo.2013.02.009.

14. Schanilec P, Biernacki R. Aniridia: a comparative overview.
Am Orthopt J. 2014; 64:98—-104. doi: 10.3368/20j.64.1.98.

15. Netland PA, Scott ML, Boyle 4th JW, et al. Ocular and sys-
temic findings in a survey of aniridia subjects. J AAPOS.
2011;15(6):562-566. doi: 10.1016/j.jaapos.2011.07.009.

16. Hingorani M, Williamson KA, Moore AT, et al. Detailed oph-
thalmologic evaluation of 43 individuals with PAX6 muta-
tions. Invest Ophthalmol Vis Sci. 2009;50(6):2581-2590. doi:
10.1167/i0vs.08-2827

17. Lopez-Garcia J, Garcia-Lozano I, Rivas L, Martinez-Gar-
chitorena J. Congenital aniridia keratopathy treatment.
Arch Soc Esp Oftalmol. 2006;81:435. doi: 10.4321/s0365-
6691200600080000410

18. Shiple D, Finklea B, Lauderdale J, Netland P. Keratopathy,
cataract, and dry eye in a survey of aniridia subjects. Clin Oph-
thalmol. 2015; 9: 291-5. doi: 10.2147/OPTH.S74648.

19. Park SH, Park YG, Lee MY, Kim MS. Clinical features of Ko-
rean patients with congenital aniridia. Korean J Ophthalmol.
2010;24(5):291-296. doi: 10.3341/kjo.2010.24.5.291.

20. Eden U, Lagali N, Dellby A, et al. Cataract development in
Norwegian patients with congenital aniridia. Acta Ophthalmol.
2014;92(2):165-¢167. doi: 10.1111/a0s.12225.

21. Singh B, Mohamed A, Chaurasia S, et al. Clinical manifesta-
tions of congenital aniridia. J Pediatr Ophthalmol Strabismus.
2014; 51(1):59-62. doi: 10.3928/01913913-20131223-01.

22. Baulmann DC, Oplmann A, Flugel-Koch C, et al. PAX6 hetero-
zygous eyes show defects in chamber angle differentiation that
are associated with a wide spectrum of other anterior eye seg-
ment abnormalities. Mech Dev. 2002;118:3—17. doi: 10.1016/
$0925-4773(02)00260-5.

23. Thomas MG, Kumar A, Mohammad S et al. Structural grad-
ing of foveal hypoplasia using spectral-domain optical coher-
ence tomography a predictor of visual acuity. Ophthalmology.
2011;118(8):1653-1660.

24. Idrissi SBA, Moutei H, Bennis A, Chraibi F, Abdellaoui M,
Andaloussi IB. Shedding light on congenital aniridia: an in-
depth study of two cases. JFO Open Ophthalmology. 2024;
8(6):100146.

25. Hall J, Corton M et al. Comprehensive Analysis of Congenital
Aniridia and Differential Diagnoses: Genetic Insights and Clini-
cal Manifestations. Ophthalmol Ther. 2025 May;14(5):835-856.

Disclosures

Received: 26.06.2025
Accepted: 23.08.2025

Corresponding author: Professor Bobrova N. F. — fila-
tovbobrova@gmail.com

Author Contributions. NB: Conceptualization, Writ-
ing — review & editing;, TR: Data Curation and Analysis,
Writing — original drafi; TS: Data Curation and Analysis,
Writing — original draft; GD: Data Curation and Analysis,
Writing — original draft; KV: Data Curation and Analysis,
Statistics;, OD: Data Curation and Analysis, Statistics.
All authors read the and approved the final version of the
manuscript.

Funding: This study is a part of the research program
of State Institution "The Filatov Institute of Eye Diseas-
es and Tissue Therapy of the NAMS of Ukraine", Odesa,
Ukraine (stage register No. 0123U101052).

Conflicts of Interests. The authors declare that they
have no conflicts of interest that that could influence their
opinion on the subject matter or materials described and
discussed in this manuscript.

Data Availability Statement. The datasets generated
during and/or analyzed during the current study are avail-
able from the corresponding author on reasonable request.

Abbreviation. AAK, aniridia-associated keratopathy;
ACA, anterior chamber angle; CA, congenital aniridia;
OCT, optical coherence tomography; PPM, persistent pu-
pillary membrane; the UN, the United Nations, VA, visual
acuity

43



