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Abstract: Background: 22q11.2 deletion syndrome (22q11.2DS) is a genetic disorder caused by
the deletion of the q11.2 band of chromosome 22. It may affect various systems, including the
cardiovascular, immunological, gastrointestinal, endocrine, and neurocognitive systems. Additionally,
several ocular manifestations have been described. Results: We report a case of a 34-year-old female
diagnosed with 22q11.2DS who presented with visual discomfort and foreign body sensation in both
eyes. She had no history of recurrent ocular pain. A comprehensive ophthalmological examination
was performed, including anterior segment optical coherence tomography and in vivo confocal
microscopy. Overall, the exams revealed bilateral corneal map-like lines, dots, and fingerprint
patterns, consistent with a diagnosis of epithelial basement membrane dystrophy (EBMD). In addition
to presenting with this novel corneal manifestation for 22q11.2 DS, we review the ocular clinical
features of 22q11.2DS in the context of our case. Conclusions: The EBMD may represent a new
corneal manifestation associated with 22q11.2 syndrome, although the link between these conditions
is unknown. Further research is warranted to investigate potentially shared genetic or molecular
pathways to the understanding of the phenotypic variety observed among this rare syndrome.

Keywords: confocal microscopy; DiGeorge syndrome; 22q11.2 deletion syndrome; map-dot-fingerprint
dystrophy; ocular rare diseases

1. Introduction

22q11.2 deletion syndrome (22q11.2DS) is the most common microdeletion human
disorder, caused by meiotic chromosome rearrangements. This condition affects approx-
imately 1 in 4000 live births, regardless of sex and ethnic background [1,2]. Although
22q11.2DS is an autosomal dominant condition, more than 90% of patients have unaffected
parents, resulting from sporadic microdeletions in the q11.2 region of chromosome 22 [1,3].
It is well known that the disease is caused by microdeletions ranging from 0.7 to 3 million
base pairs in size, most of the time included between the low copy number repeats (LCRs)
A-D. Within this region, over 90 genes are found, with T-box 1 (TBX1) being the most
studied [4]. TBX1 is involved in a myriad of developmental pathways, is expressed in
all three germ layers, and is responsible for the communications between the three germ
layers and the neural crest [5,6]. Many of the physical abnormalities commonly seen in
individuals with 22q11.2DS result from issues in the development and functioning of
structures originating from the pharyngeal arch system. This includes craniofacial features,
the thymus, parathyroid glands, aortic arch, and cardiac outflow tract. These structures
are formed from a combination of cells from the three primary germ layers of the embryo
(endoderm, mesoderm, and ectoderm) as well as neural crest cells originating from the
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closing neural tube [4]. Currently, despite the relatively common occurrence of ocular
manifestations in 22q11.2DS, there is a significant lack of information about the genetic
determinants of such alterations [7].

Clinically, it manifests with extremely varied symptoms, grouped into different phe-
notypes defined as DiGeorge syndrome, velocardiofacial (Shprintzen) syndrome, and
conotruncal anomaly face (Takao) syndrome [8,9]. These disorders present a variable
expressivity and heterogeneous presentation. The most common manifestations are con-
genital cardiovascular disease (74%), predominantly conotruncal heart malformations;
facial dysmorphia and palatal dysfunction (69%); immune deficiency, especially thymic hy-
poplasia (77%); and endocrinopathies (50%), including thyroid dysfunction, hypoparathy-
roidism with resultant hypocalcemia, and growth hormone deficiency [2,10,11]. Moreover,
affected individuals typically exhibit neurodevelopmental and behavioral disorders such
as cognitive delay, learning difficulties (70–90%), attention-deficit hyperactivity disorder
(ADHD), and schizophrenia [12–15]. The diagnostic suspicion is based on clinical eval-
uation. In particular, the finding of specific cardiac anomalies, such as Fallot tetralogy;
truncus arteriosus; ventricular abnormalities; right aortic arch or interrupted aortic arch,
detected by echographic examinations in association with facial; palatal; and vertebral
bone dysmorphisms, is very suggestive. The definitive diagnosis is established by genomic
analysis to confirm the chromosomal deletion performing fluorescence in situ hybridization
(FISH) or Multiplex Ligation-dependent Probe Amplification (MLPA) [16].

2. Case Description

A 34-year-old female diagnosed with 22q11.2DS was referred to our department for
an ophthalmologic evaluation in May 2023. She complained of blurred vision and foreign
body sensation at the presentation in both eyes. The patient denied any history of eye pain
and ocular trauma. The family history was negative for genetic or ophthalmic diseases.
The patient was diagnosed with 22q11.2DS following the recognition of ventricular septal
defect, for which she underwent surgical repair shortly after birth. The diagnosis was
confirmed by FISH. Her medical therapy consisted of bisoprolol for cardiac support. The
patient applied no topical eye treatments.

The best corrected visual acuity was 20/40 in the right eye (RE) and 20/20 in the left
eye (LE), with a refraction of sph-4 cyl-1 ax 50◦ and sph-3.5 cyl-1 ax 150◦, respectively. Slit
lamp biomicroscopy showed the presence of bilateral inferior paracentral corneal lesions,
suggestive of map-dot-fingerprint dystrophy (Figure 1). There was no corneal fluorescein
staining. Posterior embryotoxon was also observed in both eyes. Additional exams were
conducted to better characterize the corneal lesions, including Placido disk-based corneal
topography, corneal pachymetry, specular microscopy, anterior segment optical coherence
tomography, and in vivo confocal microscopy. Corneal topography was performed using
the Sirius Scheimpflug–Placido disk topographer (Sirius, CSO, Firenze, Italy). The analysis
of topographic maps showed no pathological alterations compatible with corneal ectasia.
Specifically, the Kmax and Kmean values were 49.01 D (RE) and 48.73 D (LE), and 46.66 D
(RE) and 46.74 D (LE), respectively. Additionally, no displacement of the thinnest point
(490 µm RE and 498 µm LE) was observed, nor was there any correspondence with areas of
posterior elevation. The anterior tangential map reveals irregularities in corneal curvature,
likely attributable to changes in the epithelial basement membrane complex, leading to
tear film instability. Overall, the exam showed no significant alterations, highlighting
mild astigmatism in both eyes (Kast RE: −1.52 D; LE: −1.69 D). Central corneal thickness
was 494 µm in the right eye and 499 µm in the left eye. The inferior peripheral corneal
thickness at 8 mm on the pachymetry map was at the upper limits of normal in the right
eye (710 µm RE; 658 µm LE). This finding may partially be attributable to the presence of a
thickened basement membrane with an irregular overlying epithelial layer. In addition,
specular microscopy (Perseus, CSO, Firenze, Italy) was performed, showing no alterations
in the endothelial mosaic and no pathological changes in the endothelial cell density (RE:
2436 cells/mm2; LE: 2679 cells/mm2). Anterior segment optical coherence tomography
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(RTVue, Optovue Inc., Fremont, CA, USA) revealed small epithelial and subepithelial
hyperreflective areas, with a thickening of the epithelial basement membrane and absence
of stromal opacities (Figure 1). Both results support the suspicion of EBMD.
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tracellular material located in the basal epithelium and Bowman’s membrane layer. The 
deposits were variously arranged in linear, rounded, geographic, and multilaminar pat-
terns. Conversely, the fingerprints microscopically correspond to multiple hypo-reflective 
lines in the epithelium and Bowman’s membrane. In the same layers and the anterior 
stroma, microdots were detected as highly reflective spots. There were no abnormalities 
in the posterior stroma and the underlying layers. 
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normal limits. 

Figure 1. Patient’s slit-lamp and anterior segment optical coherence tomography images. (A) Slit-
lamp photograph of the right eye showing elongated irregular opacities of the corneal epithelium.
(B,C) Anterior segment optical coherence tomography scans of both eyes. The corneal stroma and the
underlying layers have a normal aspect. (B) Presence of an abnormal spot of the epithelial basement
membrane (blue arrow) and an irregular hyperreflective region of the corneal epithelium (orange
arrow) in RE. (C) Evidence of diffuse thickening of the epithelial basement membrane, resulting in
a large highly reflective area (blue arrow) involving the overlying epithelium in LE. (D) Slit-lamp
photograph of the left eye demonstrating geographic map-like lines surrounding epithelial dots. RE:
right eye; LE: left eye.

Moreover, the patient underwent in vivo confocal microscopy (Heidelberg Engineer-
ing, Heidelberg, Germany) (Figure 2). Corneal map lines appeared as hyperreflective
extracellular material located in the basal epithelium and Bowman’s membrane layer. The
deposits were variously arranged in linear, rounded, geographic, and multilaminar pat-
terns. Conversely, the fingerprints microscopically correspond to multiple hypo-reflective
lines in the epithelium and Bowman’s membrane. In the same layers and the anterior
stroma, microdots were detected as highly reflective spots. There were no abnormalities in
the posterior stroma and the underlying layers.

Finally, a dilated funduscopic examination showed significant bilateral retinal vascular
tortuosity and a tilted optic disk (Figure 3). The rest of the fundus oculi was within normal
limits.
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Figure 3. Near-infrared OCT of the posterior pole highlighting marked vascular tortuosity and tilted 
optic disk. 

Figure 2. In vivo confocal microscopy images of EBMD-affected corneal layers. (A) Irregularly
shaped extracellular hyperreflective deposits in the basal epithelium (depth 44 µm). (B) Hypore-
flective lines (blue arrows) interspersed between highly reflective curvilinear changes in the basal
epithelium (depth 46 µm). (C) Linear and ring-shaped highly reflective material in the epithelial
basement membrane (depth 55 µm). (D) Sheetlike deposits in epithelial basement membrane (depth
63 µm). (E) Highly reflective microdots (blue arrows) spread in the anterior stroma (depth 82 µm).
(F) Descemet membrane folds (orange arrow) and hyporeflective striae (blue arrow) in the posterior
stroma (depth 465 µm). These findings may represent pressure-induced artifacts and should be
distinguished from pathological changes.
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3. Focus on EBMD

EBMD is the most frequent anterior corneal dystrophy, occurring in about 2–43% of
individuals [17]. It is often referred to as map-dot-fingerprint dystrophy, as it typically
presents with various combinations of geographic map-like lines, epithelial dots, and
subepithelial fingerprints on slit-lamp examination. The map-like lines are represented by
irregular, slightly grayish areas flanked by clearer zones, typically arranged around the
epithelial dots or Cogan’s microcysts. Occasionally, fingerprint patterns are also observed in
the same patient [18–20]. The basis of these alterations lies in an abnormal thickening of the
Bowman’s membrane, which protrudes towards the corneal epithelium, determining the
onset of opacities of variable shape and altering the normal desquamation of the epithelial
cells, which remain trapped in the corneal layers, forming microcysts [18,21].

EBMD pathophysiology is still unclear. Since its prevalence increases with age, the
latest IC3D classification of corneal dystrophies reported that the disease typically results
from age-dependent corneal degeneration [22]. Nevertheless, in a minority of cases, a
genetic role has been assessed, and some authors suggest a hereditary nature of the condi-
tion [23,24]. Recently, TGFBI (transforming growth factor b-induced) pathogenic variants
have been identified as the cause of several corneal dystrophies, including EBMD. Accord-
ing to Boutboul et al. work, 10% of EBMD patients had TGFBI variants [23]. These data
were subsequently validated by Evans et al., in which the incidence was 9%, although the
mutations were different from those previously known [25]. The multiple TGFBI variants
causative of EBMD highlight a genetic heterogeneity of the dystrophy and suggest the need
for future research in this field. While the deletion of the 22q11.2 region is probably not
causative for EBMD, our patient showed the presence of this genetic entity in both eyes, a
first in the literature. The patient’s young age strongly indicates genetic etiology, since the
epithelial basal membrane linked to degenerative causes is associated with old age. EBMD
is associated with the mutation of TGFBI in chromosome 5, but not all the affected patients
show the mutation. We can hypothesize that other genetic alterations can be causative for
this clinical condition. 22q11.2DS is known to compromise many loci involved in systemic
and ocular developmental pathways, and we can hypothesize that some of them can be
responsible for EBDM. However, other causative genes for this corneal manifestation need
to be identified.

The disease is usually asymptomatic; however, central lesions may lead to corneal
astigmatism, resulting in blurred vision and photophobia [26]. Moreover, as the clinical
case reported in the present study, up to 30% of patients experience recurrent episodes
of ocular pain, foreign body sensation, and tearing, following spontaneous erosions of
the corneal epithelium [27,28]. The symptoms are usually exacerbated on awakening due
to nocturnal corneal dehydration. For this reason, hypertonic nighttime lubricants, tear
substitutes, and/or therapeutic contact lenses may help prevent epithelial damage and
reduce daytime symptoms. In addition, Labetoulle et al. proposed the use of topical
heparan sulfate mimetic polymer to reduce ocular discomfort in patients with EBMD
resistant to conventional symptomatic treatments, with a high success rate [29]. In cases of
severe recurrent corneal erosions, epithelial debridement, anterior stromal puncture, and
phototherapeutic keratectomy (PTK) is indicated [30–34].

The diagnosis is achieved by a careful slit-lamp examination. Recently, anterior
segment optical coherence tomography and in vivo confocal microscopy have shown
great usefulness in elucidating the morphologic alterations of EBMD and facilitated its
diagnosis, especially in doubtful cases on slit lamp examination [35–37]. In particular,
confocal microscopy allows for in vivo visualization of EBMD signs at the cellular level,
enabling their differentiation from other similar basement membrane disorders. Except
for the microcysts, all the distinguishing EBMD features have been documented in our
patient extending the set of corneal manifestations already described in association with
this syndrome [36,38,39]. As the genetic mechanisms underlying the dystrophy are still
largely unexplained, further research is warranted to investigate a potential molecular basis
between the two conditions.
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4. Review of the Main Ocular Manifestations in 22q11.2 DS

Different studies and case reports highlighted the association between the 22q11.2DS
and ocular pathologies over time even though the knowledge and frequency of eye involve-
ment are still not well established.

4.1. Adnexa, External Eye Structures and Globe Involvement

A wide range of manifestations involving the ocular adnexa are reported in the recent
literature on patients affected by 22q11.2DS.

Chandramohan et al. described a case of unilateral inferior orbital mass, responsible
for motility abnormalities and eyelid alterations. Magnetic resonance imaging (MRI) was
used to better characterize the lesion, which was defined as a congenital colobomatous
intraorbital cyst involving the optic nerve and displacing the eyeball. The cystic lesion
determined microphthalmia, restricted eye movement, and mechanical ectropion [40].

A single case report described a complete and bilateral lack of the inferior lacrimal
ducts in association with the absence of the membranous nasolacrimal ducts in a 5-year-old
child presenting 22q11.2DS. The patient underwent a bilateral endoscopic dacryocystorhi-
nostomy. The authors concluded that due to the potential occurrence of the dysgenesis
of the nasolacrimal duct in patients with systemic syndromes, symptoms such as mucous
discharge or epiphora should be investigated thoroughly [41].

Moreover, cases of eyelid hooding and congenital ptosis have been identified. In 2005
a large study involving 240 patients affected by congenital heart diseases was conducted.
The study aimed to collect ocular characteristics in association with cardiac anomalies.
Among the cohort, 24 patients with 22q11.2DS were enrolled. The authors detected one
case of Duane retraction syndrome and three cases of palpebral ptosis [42]. In another
study conducted by Forbes et al. on 90 patients, eyelid hooding and ptosis were the
most common findings involving the ocular adnexa. The authors suggested that eyelid
hooding contributes to the facial feature of 22q11.2DS despite being present in 20% of the
enrolled patients. Another relevant feature reported was a relatively high frequency of
strabismus and motility disorders (18% compared to 4% of the general population). The
most commonly reported feature was exotropia [43].

Eyelid hooding, narrow palpebral fissures, and floppy eyelids are also described by
Gokturk et al. and Mansour AM et al. [42,44,45].

Microphthalmia is frequently described in the literature in association with this genetic
condition, with bilateral or unilateral presentation. The reported cases include association
with bilateral sclerocornea (one patient-one eye) [46], intraorbital cyst with a large chorioreti-
nal coloboma, and complete chorioretinal coloboma, with visible retrolental persistent fetal
vasculature (one patient-bilateral presentation) [40] and contralateral mild sclerocornea,
corneal staphyloma, and congenital aphakia (one patient, one eye) [47]. These findings sug-
gest that the genes responsible for anterior segment dysgenesis such as CRYBB1, CRYBB2,
and CRYBB3, which are located in 22q11.2, may also influence the development of the
whole globe [48].

4.2. Corneal Involvement

Corneal involvement in 22q11.2 DS is quite characteristic and presents multiple ex-
pressions. Keratoconus is a corneal ectasia characterized by a progressive thinning and
steepening of the corneal stroma, which is commonly localized in the inferotemporal sector,
but it can compromise the central region as well [49]. Different authors who described
ophthalmological manifestation in 22q11.2 DS identified some cases of keratoconus [50–52].

Sclerocornea is a rare congenital condition presenting with different degrees of corneal
opacification proceeding from the limbus to the central cornea. The cause of sclerocornea is
attributable to a defective migration of neural crest cells determining a failure in the limbus
development [53]. Sclerocornea has been described in patients affected by 22q11.2DS
mostly in combination with other dysgenic features involving the anterior segment such as
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descemetocele, microphthalmia, corneal staphyloma, congenital aphakia, and iridocorneal
adhesions [46,47].

Descemetocele is the protrusion of the Descemet membrane through a deep corneal
stromal defect [54] and has been described as a single case series by Binenbaum and
colleagues in five eyes of 5 patients with 22q11.2DS [46].

Corneal staphyloma is an extremely rare congenital condition encountered among the
causes of congenital corneal opacification. This condition manifests with severe anterior
corneal protrusion and opacification, often requiring penetrating keratoplasty [55]. Tarlan
et al. reported a unilateral case of corneal staphyloma in a 2-year-old child affected by
22q11.2 DS. Fluorescence in situ hybridization analysis showed a heterozygous 250 kb
region deletion in the 22q11.2DS critical region 2 [47]. Corneal manifestations are reported
in Table 1.

Table 1. Corneal manifestations and relative frequency. The sclerocornea frequency appears higher
than expected as Binenbaum et al. only recruited patients affected by sclerocornea [46].

Manifestation Number of Patients Author

Keratoconus

1 (case report) Saffra et al., 2015 [50]

1 out of 10 Bassett et al., 1998 [51]

1 out of 128 Midbari et al., 2016 [52]

Sclerocornea
7 (100%) Binenbaum et al., 2008 [46]

1 (case report) Tarlan et al., 2014 [47]

Corneal staphyloma 1 (case report) Tarlan et al., 2014 [47]

Descemetocele 3 (42.8%) Binenbaum et al., 2008 [46]

4.3. Anterior Segment Involvement

The most commonly described dysgenetic feature in 22q11.2DS patients is poste-
rior embryotoxon. It manifests with an anterior displacement of the Schwalbe’s line and
the terminal portion of the Descemet membrane. Glaucoma represents one of the main
complications affecting 50% of patients with embryotoxon due to concomitant iridogo-
niodysgenesis [56,57]. Many clinicians described the presence of posterior embryotoxon in
consistent percentages of patients affected by 22q11.2DS. Among them, Mansour et al. iden-
tified posterior embryotoxon in 23% of their sample (five patients out of twenty-two) [45].
Casteels and coworkers evaluated 36 children affected by 22q11.2DS, and they identified
posterior embryotoxon in 32 eyes [58]. Forbes et al. evaluated 90 patients with confirmed
22q11.2DS and described posterior embryotoxon in 44 cases (49% of the sample) [43].
Gokturk et al. identified posterior embryotoxon in 50% of their sample (eight patients),
becoming one of the most diffuse alterations among their group of patients [44].

Aniridia is a congenital dysembryogenic disorder causing various grades of iris hy-
poplasia. It is usually related to autosomal dominant mutations involving the PAX6 gene.
This pathology can be associated with other ocular findings such as corneal opacification,
glaucoma, or cataract [59]. In association with 22q11.2DS, researchers have described
isolated cases of aniridia or iris hypoplasia. Moreover, bilateral iridocorneal adhesions
or other severe anterior segment dysgenic anomalies such as crystalline lens congenital
absence or lens subluxation have been reported [40,44,46,47].

Peters anomaly is a congenital malformation of the eye’s anterior segment, result-
ing from inherited or sporadic mutations in key developmental genes such as PAX6 [60].
Reis et al. described an 8-year-old female with 22q11.2DS who developed glaucoma at
birth, alongside the Peters anomaly. Genetic testing revealed a heterozygous variant in the
CYP1B1 gene, a common mutation associated with congenital and juvenile glaucoma [61].
Other reports also link Peters anomaly with 22q11.2DS. Erdogan et al. documented a
4-month-old with facial dysmorphism and right eye leukocoria. Slit lamp examination
confirmed Peters anomaly and subsequent fluorescent in situ hybridization identified
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22q11.2DS [62]. In a study by Casteels et al., one out of thirty-six young patients with
22q11.2DS had Peters anomaly [58]. Another case involved a 3-year-old with unilateral
corneal opacity, where Peters anomaly was accompanied by peripheral corneal scleraliza-
tion. The development of Peters anomaly in these patients is likely due to defective neural
crest cell maturation [63]. Other particular features involving the iris within the framework
of this pathology are iris coloboma, prominent iris processes, prominent iris crypts, iris
remnants, and iris nodules [43–45,58]. Isolated congenital cataracts or lens opacities have
also been described in a few papers [45,64]. Table 2 describes the alterations of the anterior
segment most frequently associated with 22q11.2DS.

Table 2. Anterior segment manifestations and relative frequency. * The number expresses eyes, not
patients.

Manifestation Number of Patients Author

Posterior embryotoxon

44 (49%) Forbes et al., 2007 [43]

8 (50%) Gokturk et al., 2016 [44]

5 (23%) Mansour et al., 1987 [45]

32 (44%) * Casteels et al., 2008 [58]

Peters anomaly
1 (out of 36) Casteels et al., 2008 [58]

3 (case reports) Reis et al., 2015 [61]; Erdogan et al., 2008 [62];
Casteels et al., 2005 [63]

Aniridia 1 (case report) Chandramohan et al., 2021 [40]

Lens subluxation 1 (case report) Chandramohan et al., 2021 [40]

Congenital aphakia 1 (case report) Tarlan et al., 2014 [47]

Cataract

1 out of 22 Mansour et al., 1987 [45]

1 (case report) Allegrini et al., 2017 [64]

1 out of 36 Casteels et al., 2008 [58]

Iridocorneal adhesions 1 out of 7 Binenbaum et al., 2008 [46]

Severe anterior segment dysgenesis
1 out of 7 Binenbaum et al., 2008 [46]

2 (case reports) Erdogan et al., 2008 [62]; Tarlan et al., 2014 [47]

4.4. Posterior Segment Involvement

One of the most frequently reported features involving the posterior segment in this ge-
netic condition is vascular retinal tortuosity also observed in our clinical case. Mansour et al.
identified eight cases of retinal tortuosity in a cohort of twenty-two DiGeorge patients, and
years later, eleven cases in a sample of twenty-four patients [42,45]. Casteels and coworkers
evaluated 36 children affected by 22q11.2DS, and the posterior segment evaluation demon-
strated retinal vessel tortuosity in 56 eyes (28 patients) [58]. Saffra et al. presented the case
of a 23-year-old male patient affected by 22q11.2DS, and keratoconus, and additionally, the
posterior segment examination revealed the presence of a tortuous retinal vascular tree [50].
A large group of 128 patients with 22q11.2DS were enrolled in 2016 by Kufert et al. The
patients underwent a full-body clinical evaluation and a psychiatric assessment. The study
had the purpose of collecting information about the variety of medical conditions and
disorders affecting these patients. The clinicians identified ophthalmological involvement
in 30.5% of the sample. They described tortuous retinal vessels in 3.9% of the sample (five
patients) [52]. Forbes et al. in their study involving 90 patients with confirmed 22q11.2DS
identified tortuous retinal vasculature in 31 subjects (34% of the sample) [43]. Several other
works described this vascular anomaly in patients with this genetic condition [44,65,66].
Different optic disk anomalies have been recognized in this genetic condition, particularly
optic disk atrophy, optic nerve drusen, and small or tilted optic disk as noted in the patients
described above [42–45,60,66].
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Chorioretinal coloboma is an ocular malformation occurring during embryogenesis,
due to a failure in the closure of the embryonic fissure. This anomaly can develop as
a sporadic manifestation with an autosomal dominant inheritance, or it can be familiar
with autosomal recessive inheritance more commonly. Chorioretinal colobomas are also
described in the context of systemic genetic diseases [67,68].

Many researchers described chorioretinal colobomas in patients with 22q11.2DS syn-
drome. Chandramohan et al., during the examination of a 4-month patient, identified an
extensive chorioretinal coloboma compromising the posterior pole structures in the RE.
The left eye (LE) was affected by a complete coloboma involving the retina and choroid.
Moreover, the persistence of fetal retrolental vasculature was observed in the LE [40]. Mid-
bari Kufert et al., in a large cohort of one hundred twenty-eight patients, described one
case of chorioretinal coloboma [52]. The literature has also described the case report of a
child affected by 22q11.2DS, presenting familial exudative vitreoretinopathy (FEVR), in
the absence of the pathognomonic mutations LRP5 and FZD4 [69]. Many other sporadic
alterations of the posterior segment in patients with 22q11.2DS are reported in the literature
and summarized in Table 3.

Table 3. Posterior segment manifestations and relative frequency.

Manifestation Number of Patients Author

Retinal vascular tortuosity

11 (61%) Mansour et al., 2005 [42]

31 (34%) Forbes et al., 2007 [43]

9 (56.2%) Gokturk et al., 2016 [44]

8 (36.3%) Mansour et al., 1987 [45]

4 (case reports) Saffra et al., 2015 [50]; Kozak et al., 2022 [69];
Allegrini et al., 2017 [64]; De Niro et al., 2013 [65]

5 (3.9%) Midbari et al., 2016 [52]

28 (77.7%) Casteels et al., 2008 [58]

8 (80%) Crewther et al., 1998 [66]

Disk drusen
1 out of 24 Mansour et al., 2005 [42]

1 (case report) Allegrini et al., 2017 [64]

Chorioretinal colobomas
1 (case report) Chandramohan et al., 2021 [40]

1 out of 128 Midbari et al., 2016 [52]

Retrolental persistent fetal vasculature 1 (case report) Chandramohan et al., 2021 [40]

Familial exudative vitreoretinopathy 1 (case report) Gilmour et al., 2009 [69]

Diffuse retinal, vitreous, and papillar
hemorrhages with vascular dysplasia 1 (case report) Kozak et al., 2022 [70]

Retinopathy of prematurity 1 (case report) Paulus et al., 2013 [71]

Optic disk hypoplasia

6 (33%) Mansour et al., 2005 [42]

1 out of 16 Gokturk et al., 2016 [44]

4 (18%) Mansour et al., 1987 [45]

3 (30%) Crewther et al., 1998 [66]

Tilted optic nerve 1 out of 90 Forbes et al., 2007 [43]

Optic disk swelling 1 (case report) Girgis et al., 2004 [72]

5. Conclusions

In conclusion, we report the first case of coincident EBMD and 22q11.2DS in a young
adult patient. Several papers reported extensive case series of systemic manifestations
including ocular features in childhood. However, there is poor evidence of potential new
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manifestations that may develop in the adult population. It seemed interesting to report
this association, which has never been described before in the literature, even though it is
not possible to determine if there is a connection between the two conditions. Given that
EBMD typically develops between the third and sixth decades of life, it would be suggested
that patients with 22q11.2DS undergo regular ocular examinations until adulthood to
promptly identify and manage corneal and ocular changes.
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