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Megalopapilla in oculodentodigital dysplasia: a novel
ocular finding in a rare genetic disorder
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ABSTRACT

Background. Oculodentodigital dysplasia (ODDD) is a rare autosomal dominant disorder caused by
pathogenic variants in the GJAI gene and characterized by variable craniofacial, dental, digital, and ocular
abnormalities. Reported ocular manifestations include microcornea, microphthalmia, glaucoma, cataract, and
retinal abnormalities. We report a genetically confirmed case of ODDD with bilateral megalopapilla, a finding
that has not previously been described in association with this disorder.

Case Presentation. An 11-year-old boy presented with decreased vision and was found to have characteristic
craniofacial, dental, and digital features suggestive of ODDD, including a narrow pinched nose, enamel
hypoplasia, dental caries, and fifth-finger clinodactyly. Ophthalmologic examination revealed bilateral
microcornea, myopia, persistent pupillary membrane, and markedly enlarged optic discs. Fundus photography
demonstrated optic disc areas of 6.95 mm? and 6.07 mm? in the right and left eyes, respectively, consistent
with megalopapilla. Optical coherence tomography showed choroidal thinning, while retinal nerve fiber layer
thickness and visual field testing were normal. Genetic analysis identified a heterozygous NM_000165.5(GJA1):
c.119C>T; (p.Ala40Val) variant in the GJA1 gene, confirming the diagnosis.

Conclusion. This report describes megalopapilla as a previously unrecognized ocular finding in genetically
confirmed ODDD, which may expand the phenotypic spectrum of the disease. Comprehensive ophthalmologic
evaluation, including optic nerve head assessment, is essential in patients with ODDD to better characterize its
full phenotypic spectrum.
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Oculodentodigital dysplasia (ODDD) is a highly
penetrant autosomal dominant congenital
disorder characterized by developmental
anomalies of the craniofacial structures, eyes,
limbs, and dentition. The condition exhibits
significant phenotypic variability both within

membrane, creating a gap junction that enables
direct communication between adjacent cells.”

Clinically, ODDD presents with a distinct
combination = of  features. = Craniofacial
abnormalities may include a thin nose with

and between affected families.! Mutations in the
GJA1 gene, which encodes the transmembrane
protein connexin 43 (Cx43), are responsible
for the disease. Under normal conditions, six
Cx43 subunits assemble to form a hemichannel
known as a connexon. This connexon aligns
with another connexon on a neighboring cell

hypoplastic alae nasi, a prominent columella,
small nares, and microcephaly. Dental findings

typically consist of enamel hypoplasia,
microdontia, and premature tooth loss. Digital
anomalies frequently involve syndactyly,

particularly between the fourth and fifth fingers,
as well as clinodactyly of the fifth finger.?
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Ocular abnormalities are also well recognized
and may include microphthalmia, microcornea,
iris atrophy, glaucoma, and cataracts.
Glaucoma, in particular, can have a significant
impact on visual prognosis if not identified and
managed early.’> Additionally, neurological
involvement has been increasingly reported,
with manifestations such as spasticity, ataxia,
and white matter changes on neuroimaging
found in approximately 30% of patients.*

Herein, we present a genetically confirmed case
of ODDD with megalopapilla, a previously
unreported ocular finding, occurring in the
absence of neurocognitive impairment. By
documenting this case, we aim to contribute to
the expanding pleiotropic phenotypic spectrum
of ODDD and emphasize the relevance of
comprehensive ophthalmologic evaluation in
affected individuals.

Case Presentation

An 1l-year-old male patient with a known
diagnosis of congenital hypothyroidism
presented to our clinic with complaints of
decreased vision in both eyes. He was born at
41 weeks of gestation via spontaneous vaginal
delivery after an uneventful pregnancy. At
the time of birth, both the mother and father
were 31 years old. He is the third child in the
family; his two older siblings are healthy,
phenotypically and developmentally normal.
Congenital hypothyroidism was identified at 18
days of age during routine newborn screening.
The patient was started on thyroid hormone
replacement therapy, which was continued
until the previous year, when treatment was
discontinued due to normalization of thyroid
function. He remains under regular follow-up
by the endocrinology department.

At three months of age, he was diagnosed with
benign extracranial hydrocephalus, based
on cranial ultrasonography findings of non-
ventricular dilation without compression of
the cerebral gyri. The condition was managed
conservatively, ~ with  serial  transcranial
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ultrasonography confirming complete
resolution by the age of one year, without the
need for surgical intervention. Neurological
development has since proceeded within
normal age-appropriate milestones, and
the patient currently demonstrates normal
cognitive function and satisfactory academic
performance.

The patient exhibited a normocephalic head
shape with sparse, wispy scalp hair. At the
time of presentation, his anthropometric
measurements were as follows: weight 38 kg
(50*™ — 75" percentile), height 152 cm (50 — 75
percentile), and head circumference 55 cm (50-
75 thth percentile), based on the reference values
reported by Neyzi et al.’ for Turkish children.

Craniofacial examination revealed a narrow,
pinched nose with hypoplastic alae nasi and
a prominent columella. The ears were low-set
and anteverted. The patient had no history
of hearing loss, and routine otolaryngologic
evaluations have been normal. His orthopedic
examination was normal except for clinodactyly
of the fifth fingers of hands. The patient was
noted to be under regular dental follow-up for
ongoing management of his dental anomalies.
Dental evaluation revealed multiple dental
caries, yellow discoloration of the teeth, and
enamel hypoplasia (Fig. 1).

The best-corrected visual acuity at presentation
was 0.1 logMAR in the right eye (OD) (spherical
equivalent: -3.75) and 0.7 logMAR in the left eye
(OS) (spherical equivalent: -3.25). The eyes were
orthophoric in primary position, with no signs
of strabismus.

Anterior segment examination revealed
irregular pupil margins, iris strands adherent
to the anterior lens capsule compatible with
mild persistent pupillary membrane, and
posterior embryotoxon in the cornea; the lenses
appeared clear. Horizontal corneal diameters
of 10.8 mm (OD) and 10.6 mm (OS), met the
diagnostic criteria for mild microcornea.
Intraocular pressure measurements were
within normal limits, recorded as 19 mmHg
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Fig. 1. (A) Craniofacial features including a narrow, pinched nose with hypoplastic alae
nasi, prominent columella, and low-set, anteverted ears. (B) The photograph of the eye
demonstrates mild microcornea. (C) Bilateral clinodactyly of the fifth fingers. (D) Clinical
photograph showing multiple dental caries, yellow discoloration and enamel hypoplasia. (E,
F) Slit-lamp photographs revealing iris strands extending toward the anterior lens capsule,
consistent with mild persistent pupillary membrane. Iris strands adherent to the pupillary
margin in a pharmacologically dilated pupil, along with irregular pupillary contours. (G)
Bilateral hand radiographs demonstrate clinodactyly of the fifth digits.

The Turkish Journal of Pediatrics = Early View 2026 3



Bezci Aygiin F, et al

(OD) and 21 mmHg (OS). Pachymetric analysis
revealed central corneal thicknesses of 572 um
OD and 590 um OS, and anterior chamber
angles (ACA) measured 34° in both eyes.
Additionally, axial lengths were 25.0 mm OD
and 25.4 mm OS. Fundus examination revealed
bilaterally enlarged optic discs, a tigroid retinal
background, and prominent choroidal vessels.
Fundus photography confirmed marked optic
disc enlargement. Device-integrated software
calculated the optic disc areas of 6.95 mm?
in the right eye and 6.07 mm? in the left eye.
Optical coherence tomography (OCT) showed
choroidal thinning and retinal nerve fiber
layer (RNFL) thickness was within normal
limits in all four quadrants in both eyes, and
standard automated perimetry demonstrated
no glaucomatous visual field defects (Fig. 2).

Based on the constellation of craniofacial
anomalies (narrow pinched nose with
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hypoplastic alae nasi and prominent columella),
dental abnormalities (enamel hypoplasia, tooth
discoloration, and multiple dental -caries),
and digital findings (clinodactyly of the fifth
fingers), a syndromic condition was suspected.
Given the characteristic combination of these
findings, ODDD was considered the most likely
clinical diagnosis, and the patient was referred
to the Division of Pediatric Genetics for further
evaluation. Genetic analysis was conducted
using Sanger sequencing, covering all coding
exons and exon—intron boundaries of the GJA1
gene. A heterozygous NM_000165.5(GJAl):
c.119C>T; (p.Ala40Val) variant (rs1554200992)
was identified. The Sanger sequencing
electropherogram demonstrating the
heterozygous variant in the index patient is
provided in Fig. 3.

According to the American College of Medical
Genetics and Genomics and Association for

Fig. 2. (A) Macular optical coherence tomography (OCT) of the patient demonstrates thinning of the choroid.
(B) Measurements of the optic disc areas in both eyes from fundus photography device software (right: 6.95
mm?; left: 6.07 mm?) are shown, consistent with megalopapilla. (C) Visual field testing revealed no additional
abnormalities other than enlargement of the blind spot, which can be attributed to the increased disc size.
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Fig. 3. Sanger sequencing electropherogram of the GJA1 gene showing the heterozygous NM_000165.5: c.119C>T
(p-Ala40Val) variant in the index patient. The arrow indicates the nucleotide substitution.

Molecular Pathology (ACMG/AMP) guidelines
¢, the detected GJA1l variant was evaluated
for pathogenicity. The variant fulfills the
criteria PM2 (absence from large population
databases), PP3 (multiple in silico prediction
tools suggesting a deleterious effect), and PP4
(patient’s phenotype highly specific for a disease
with a single known genetic etiology) and
published functional data (PP5), the variant may
be classified as likely pathogenic according to
ACMG/AMP 2015 criteria. Parental segregation
analysis was recommended; however, genetic
testing of the parents could not be performed
due to the unavailability of parental DNA
samples. Neither parent exhibited craniofacial,
dental, digital, or ocular features suggestive
of OCDD, and the patient’s siblings were
phenotypically and developmentally normal.
There was no known consanguinity between
the parents.
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Based on these findings, the variant provides
supportive evidence of pathogenicity according
to ACMG/AMP 2015 criteria. Written informed
consent was obtained from the patient’s parents
for genetic testing and publication.

Discussion

Oculodentodigital dysplasia is a rare autosomal
dominant disorder caused by variants in the
GJA1 gene, which encodes the gap junction
protein connexin 43. Mutations in the GJAI
gene, which encodes connexin 43 and is
located on chromosome 6q22-q24, impair
Cx43-mediated intercellular communication.
This disruption interferes with normal
morphogenetic patterning during development
and alters cellular function in differentiated
tissues.” The syndrome presents with a
spectrum of craniofacial, dental, digital, and
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ocular anomalies, with considerable phenotypic
variability.! With an estimated prevalence of
1 in 10 million, ODDD is exceptionally rare,
and around 300 cases have been reported
worldwide.”

In a comprehensive review by Kumar et al?,
295 ODDD cases were compiled, including
165 genetically confirmed cases encompassing
73 distinct GJA1l variants. Microcornea and
microphthalmia were the most frequently
observed ocular findings, present in 111 and
110 patients, respectively, followed by short
palpebral fissures and glaucoma.’

Recent analyses have suggested that the location
of the GJA1 variant within the Cx43 protein may
influence the pattern of ocular involvement.
In particular, variants located within the first
intracellular domain of Cx43, as in our case,
have been associated with posterior segment
abnormalities, including dysplastic optic discs,
macular hypoplasia, and dysplastic fundus.?
Gabriel et al.® reported a patient with a variant
in this domain who exhibited a dysplastic
optic disc, poorly developed retinal pigment
epithelium (RPE), and prominent choroidal
vessels, further supporting this structure
-function relationship.

Our patient harbored the NM_000165.5(GJA1):
c.119C>T; (p.Ala40Val) variantin GJA1, one of the
three most frequently reported mutations in the
literature, along with c.605G>A (p.Arg202His)
and ¢.389T>C (p.lle130Thr). While ocular
findings such as microcornea (n=9) and myopia
(n=4) have beenreported in this group, both were
also present in our patient, posterior segment
anomalies, including optic disc abnormalities,
have not been documented in association
with this specific variant.* To date, 19 patients
with the c.119C>T variant have been reported,
systemic and ocular findings, when available,
are summarized in Table I. The pathogenicity
of the detected GJA1 variant was evaluated
in accordance with the ACMG guidelines.
The c.119C>T; (p.Alad40Val) variant affects a
highly conserved amino acid residue located
within the N-terminal intracellular domain of
connexin 43, a region known to be critical for
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gap junction assembly and function. The variant
has been reported in multiple individuals with
clinically confirmed ODDD and shows strong
phenotype—genotype concordance. In addition,
the variant is absent or extremely rare in large
population databases, and multiple in silico
prediction tools support a deleterious effect
on protein function. Functional studies further
support the biological relevance of this variant.
Specifically, mutations affecting the N-terminal
and transmembrane domains of connexin 43,
including A40V, have been shown to result in
preserved gap junction plaque formation but
complete loss of intercellular electrical coupling,
indicating significant functional impairment.’
Based on these findings, the variant fulfills
ACMG criteria including PM2, PP3, PP4 and
PP5 providing supportive evidence of likely
pathogenicity.® Additionally, because parental
molecular testing was not available, the variant
could not be confirmed as de novo, and parental
mosaicism or very mild parental expression
cannot be excluded.

Megalopapilla is characterized by an enlarged
optic disc with a surface area greater than
2.5-3.0 mm? in the absence of glaucomatous
damage'®!, and is often considered a benign
anatomical variant. In our case, optic disc
areas were measured as 6.95 mm? and 6.07
mm? in the right and left eyes, respectively,
significantly larger than the defined threshold.
While megalopapilla is a nonspecific finding, its
presence in this genetically confirmed ODDD
case broadens the posterior segment spectrum
associated with the disorder. However, a direct
genotype—phenotype  association between
megalopapilla and the c.119C>T variant cannot
be established based on a single observation, and
this finding should be interpreted with caution.
Although posterior segment abnormalities have
been described in ODDD, including optic disc
and retinal findings, megalopapilla has not, to
our knowledge, been specifically reported in
association with ODDD or with the recurrent
GJA1 p.Ala40Val variant. In addition, persistent
pupillary membrane, a relatively uncommon
anterior segment finding noted in only 13
previously reported cases, was also observed.?
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Table I. Previously reported ocular and systemic findings in oculodentodigital dysplasia patients with the

GJA1: c.119C>T (p.Ala40Val) variant.

First author, year

Country Age (yr) Ocular findings

Extraocular findings

and sex
Park et al.”® 2019 Korea 32, F Bilateral microcornea, Narrow, pinched nose; hypoplastic
(3 patients of 1 family) glaucoma, shallow anterior alae nasi; thin anteverted
chamber nares; narrow nasal bridge;
prominent epicanthic; folds; and
hypertelorism
Korea 37,F Bilateral microcornea, Narrow, pinched nose; hypoplastic
glaucoma, shallow anterior alae nasi; thin anteverted nares;
chamber narrow nasal bridge; prominent
epicanthic folds; and hypertelorism
together with small and carious
teeth and yellow palms
Korea 10, M Tigroid fundus, tilted disc, Narrow, pinched nose; hypoplastic
esotropia, shallow anterior alae nasi; thin anteverted nares;
chamber narrow nasal bridge; prominent
epicanthic folds; hypertelorism;
and small and carious teeth
Paznekas et al.?, 2009  USA 8 patients Not reported Not reported
(11 patients of 2 family) ysa 3 patients Glaucoma Not reported
Hayashi et al.¥, 2014 Japan 4 M Strabismus, glaucoma, Sparse scalp hair, low-set ear,
macular hypoplasia of retina narrow nose, brittle nails of fingers
and toes, brachydactyly, enamel
hypoplasia, hypodontia
Debeer et al.’s, 2005 Belgium Not Not reported Brachydactyly of the fifth fingers,
(2 patients of 1 family) reported camptodactyly of fingers 4 and 5
Belgium 9, M Hypotelorism Poor dentition (microdontia, caries,
enamel hypoplasia), bilateral 4-5
syndactyly, thin sparse hair, small
mandibula, thin nose
Richardson et al.’, 2004 UK Not Not reported Not reported
reported
Paznekas et al.'”, 2003 ~ USA Not Not reported Not reported
reported
Current study, 2025 Tiirkiye 11, M Bilateral microcornea, Sparse scalp hair, narrow, pinched
myopia, persistent pupillary nose with hypoplastic alae nasi,
membrane, megalopapilla, prominent columella, low-set,
choroidal thinning anteverted ears, clinodactyly,
dental caries, yellow discoloration
and enamel hypoplasia
The differential diagnosis encompassed The patient had a medical history of congenital

glaucoma, morning glory disc anomaly, optic
nerve hypoplasia, and opticnerve coloboma.'? In
this case, although the optic disc was enlarged,
it retained normal color, prominent margins,
and typical anatomical vascular configuration.
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hypothyroidism  and  transient  benign
extracranial hydrocephalus, raising the question
of whether these comorbidities might have
influenced optic nerve morphology. However,
the hypothyroidism was diagnosed through
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neonatal screening and treated promptly until
age 10, with normal neurodevelopmental
milestones and cognitive function throughout
childhood. The hydrocephalus, diagnosed at
three months of age, was extracranial in nature
(non-ventricular and non-compressive) and
completely resolved without intervention by
age one, as confirmed by serial transcranial
ultrasounds. There was no history of increased
intracranial pressure or visual developmental
delay. Given this clinical context and in the
absence of any optic atrophy or other signs
of optic nerve compromise, the observed
megalopapilla was unlikely to be secondary to
these early-life conditions.

Although intraocular pressures were in the
upper-normal range (19 mmHg OD, 21 mmHg
OS), corrected values based on central corneal
thickness (572 um OD, 590 pm OS) remained
below the threshold for ocular hypertension.
Anterior chamber angles were wide open in
both eyes (34°), effectively ruling out angle-
closure mechanisms. Axial lengths measured
25.0 mm in the right eye and 25.4 mm in the
left eye, which are consistent with moderate
myopia. While increased axial length can be
associated with certain anatomical variations
in the posterior segment, it does not necessarily
explain the marked optic disc enlargement
observed in this patient. Furthermore,
structural evaluation with OCT showed normal
RNFL thickness in all quadrants, and standard
automated perimetry revealed no glaucomatous
visual field defects, supporting the diagnosis of
megalopapilla without evidence of glaucoma
as a novel optic disc phenotype for the
NM_000165.5(GJA1):c.119C>T;  (p.Ala40Val)
variant.

This case highlights the importance of
comprehensive ophthalmologic evaluation,
including posterior segment imaging and
optic nerve head assessment, in patients with
ODDD. Given the emerging evidence linking
variant localization within Cx43 to phenotypic
expression,  further  genotype—phenotype
studies are warranted to better define the full
spectrum of ocular involvement in ODDD.
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