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ARTICLE INFO ABSTRACT

Keywords: Purpose: To report a case of oculo-facio-cardio-dental (OFCD) syndrome secondary to a novel BCOR variant in a
BCOR pediatric patient with congenital cataracts, microphthalmia, persistent fetal vasculature (PFV), focal chorior-
BCL6 corepressor etinal hyperpigmentation, peripheral retinal avascularity, and foveal photoreceptor atrophy.
8l?él]g'facm'cardlo'demal syndrome Observations: A 3-month-old female patient was referred for bilateral congenital cataracts with microphthalmia.
Microphthalmia syndromic 2 Her past medical history was significant for syndactyly of the toes, left bifid rib, atrial septal defect, patent ductus
Persistent fetal vasculature arteriosus, mitral regurgitation, pulmonary hypertension, anemia of prematurity, vesicoureteral reflux, and
Microcornea duodenal atresia. Examination under anesthesia revealed persistent fetal vasculature (PFV) with peripheral
Congenital cataracts avascularity, foveal photoreceptor atrophy, and focal chorioretinal hyperpigmentation. A bilateral lensectomy
Foveal photoreceptor atrophy with anterior vitrectomy and posterior capsulotomy were performed. Genetic testing identified a novel hetero-
zygous pathogenic variant in the BCOR gene (c.1612C > T (p.GIn538Ter)), confirming a diagnosis of OFCD
syndrome.
Conclusions and importance: This case describes novel posterior segment findings in a patient with OFCD. A
detailed examination of both anterior and posterior segments in combination with multimodal imaging should be
performed in patients suspected of having OFCD, as this may be critical in determining visual potential and
appropriate surgical management.

1. Introduction cataract and microphthalmia, although anterior segment dysgenesis,

secondary glaucoma, coloboma, and anophthalmia have also been re-

Oculo-facio-cardio-dental (OFCD) syndrome is a rare X-linked dis-
order caused by mutations in the BCOR (BCL6 corepressor) gene. Fewer
than 100 cases of OFCD have been described and nearly all patients are
female, as BCOR null mutations are presumed to be lethal in males.
OFCD is characterized by microphthalmia, congenital cataracts, sec-
ondary glaucoma, canine radiculomegaly, cardiac defects, and digital
abnormalities. Typical facial abnormalities include a long and narrow
face, high nasal bridge, pointed nose, and cleft palate. Cardiac abnor-
malities can include atrial septal defect (ASD), ventricular septal defect
(VSD), and valvular defects. OFCD was first described by Hayward in
1980 when he observed the co-occurrence of canine radiculomegaly and
congenital cataracts.” Most cases of OFCD occur due to de novo variants,
but maternal inheritance has also been reported.’

The most common ophthalmic manifestations are congenital

ported.”® Regarding vitreoretinal pathology, two patients were previ-
ously found to have focal chorioretinal hyperpigmentation, but further
retinal characterization by multimodal imaging was not performed.>°
We herein report a case of OFCD syndrome with congenital cataracts,
microphthalmia, secondary glaucoma, foveal photoreceptor atrophy,
focal chorioretinal hyperpigmentation, and persistent fetal vasculature.

2. Case report

A 3-month-old female infant was referred for bilateral congenital
cataracts. Her gestation was complicated by polyhydramnios. She was
born at 33 weeks gestational age via uncomplicated spontaneous vaginal
delivery to a G2P2 mother and required intensive unit (NICU) care for 6
weeks due to meconium staining and prolonged rupture of membranes.
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In the NICU, she received oxygen supplementation for 8 days due to
apnea of prematurity and developed disseminated intravascular coag-
ulation (DIC) necessitating infusions of fresh frozen plasma (FFP), cry-
oprecipitate, and purified red blood cells with platelets. She was noted to
have syndactyly of the toes, left bifid rib, atrial septal defect, patent
ductus arteriosus, mitral regurgitation, pulmonary hypertension, ane-
mia of prematurity, vesicoureteral reflux, and duodenal atresia. Her
ocular family history was only notable for high myopia (-8D) in her
father.

Examination under anesthesia (EUA) showed normal intraocular
pressures of 14 mmHg in both eyes (OU). Anterior segment examination
was notable for microcornea of 7.5 mm, persistent pupillary strands
adherent to the anterior lens capsule, as well as anterior capsular (1-2
mm) and central posterior polar cataracts (2-3 mm) OU (Fig. 1). There
was no view for a posterior examination. Ultrasound biomicroscopy
(UBM) revealed formed anterior chambers with open angles and
hyperechoic heterogeneous lens opacities OU (Fig. 1). B-scan ultraso-
nography showed a thin membrane extending from the optic nerve in
the right eye (OD), but no retinal tears, detachments, or masses OU
(Fig. 2A). Axial lengths were consistent with microphthalmia (15.56 mm
right eye (OD), and 16.27 mm left eye (0S)).” A bilateral lensectomy
with anterior vitrectomy and posterior capsulotomy was performed.
Intra-operatively, a thin posterior stalk of fibrous retrolental tissue was
noted OD. Genetic testing utilizing an inherited retinal disorders panel
(Invitae Corporation, San Francisco, CA, CLIA-certified) showed no
variants. However, a congenital cataract panel (University of Miami
Biochemical and Molecular Genetics Diagnostic Laboratory, Congenital
Cataract Gene Sequencing Panel, CLIA-certified, all variants confirmed
by Sanger sequencing) revealed a novel heterozygous pathogenic
nonsense variant in the BCOR gene (c.1612C > T (p.GIn538Ter),
NM_017745.5) predicted to cause a premature stop codon at codon 538

Fig. 1. Anterior segment photos of right (OD) and left (OS) eyes showing
anterior capsular and central posterior polar cataracts with persistent pupillary
strands attached to the anterior capsule (top row). Gonioscopic photos of right
and left eyes show iris processes (middle row). Anterior segment ultrasound
biomicroscopy shows formed anterior chambers with hyperechoic heteroge-
nous lens opacities (bottom).
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of the BCOR protein. The DNA position is highly conserved, with a GERP
RS score of 5.5999. In silico analysis with MutationTaster (www.mutat
iontaster.org) predicted that the variant is “disease causing” with a
probability score of 1. Furthermore, other BCOR nonsense variants have
been previously described to cause OFCD.® After evaluation by a
geneticist, the patient was diagnosed with OFCD and then referred to the
retina clinic for suspicion of persistent fetal vasculature (PFV).

A second EUA was performed at 5 months of age to assess whether
the residual stalk of PFV was causing retinal traction OD. Anterior
segment examination remained stable and dilated fundus examination
revealed sharp disc margins, peripapillary hyperpigmentation, normal
foveal reflexes, and abnormal vitreous bases OU (Fig. 2B-D). Photog-
raphy of the left eye was limited by poor mydriasis. Focal patches of
chorioretinal hyperpigmentation were noted in the right eye, mostly
inferonasally (Fig. 2D). Intra-operative OCT revealed attenuation and
loss of the outer nuclear and ellipsoid zones within the fovea consistent
with photoreceptor atrophy OD (Fig. 3A). Fluorescein angiography (FA)
showed peripheral non-perfusion OD (Fig. 3B-D). A 27-gauge pars plana
vitrectomy (PPV) with synechialysis, capsulectomy, and removal of re-
sidual lens material was performed sequentially OU. At 12 months,
multi-modal imaging was obtained OS, showing similar focal patches of
chorioretinal hyperpigmentation and peripheral non-perfusion (Fig. 4 A-
D). However, though there was attenuation of the ellipsoid zone in the
macula on OCT, photoreceptors within the fovea appeared to be intact
(Fig. 4E). At last follow-up (16 months), the patient was noted to have
elevated intraocular pressures of 38 mmHg OD/50 mmHg OS, increased
axial lengths (20.9mm OD, 21.8mm OS), partial angle closure due to
peripheral anterior synechiae, Haab striae OU, consistent with the
development of secondary glaucoma. Topical latanoprost and
dorzolamide-timolol were initiated OU, but additional surgery was
required for optimal pressure control. Due to the markedly elevated IOP
in the left eye (44 mmHg), an Ahmed glaucoma shunt was placed in the
ciliary sulcus OS; subsequently, 180° gonioscopy-assisted transluminal
trabeculotomy (GATT) with inferonasal goniotomy was performed OD
to treat moderately elevated IOP (24 mmHg). At last follow-up, the
patient’s IOP was 22 mmHg OD and 19 mmHg OS on topical latanoprost
and dorzolamide-timolol OU, and her optic nerves were cupped (0.55
0D, 0.45 0OS).

3. Discussion

This report describes a case of OFCD associated with novel posterior
pathology. While anterior segment abnormalities are more commonly
observed in OFCD, posterior segment findings are rare and have been
limited to focal chorioretinal hyperpigmentation.® This patient also had
foveal photoreceptor atrophy and persistent fetal vasculature.

BCOR is a corepressor of BCL6, a POZ/Zinc finger transcription
repressor which plays a critical role in the development of the optic cup.
It is a ubiquitously expressed nuclear protein involved in the regulation
of embryogenesis, mesenchymal stem cell function, hematopoiesis, and
lymphoid development.” Furthermore, BCOR has been identified as a
modulator of photoreceptor gene expression, and some variants in
human BCOR can lead to early-onset photoreceptor degeneration.'’
Patients with these variants develop an early-onset retinitis pigmentosa
and present in their teens or early adulthood with vision loss or nycta-
lopia despite having no manifestations of OFCD.'? Although our patient
clearly had the systemic manifestations of OFCD, it is possible that her
BCOR variant also caused photoreceptor atrophy. Further character-
ization of the phenotypes of specific BCOR variants are required. It is
likely that female patients will have significant phenotypic variability
determined by their specific pattern of X inactivation.

As with foveal atrophy, PFV has also not been described in OFCD, nor
has it been attributed to dysfunction of the BCL6 pathway. PFV occurs
when regression of the embryological primary vitreous and hyaloid
vasculature fails to occur, and dysregulation of apoptosis has been
theorized to be a potential cause.'! However, the exact pathogenic
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Fig. 2. A. B-scan ultrasonography of the right eye showing a hyperechoic linear stalk extending from the optic nerve consistent with persistent fetal vasculature. B-D:
Fundus photographs of the right eye showing focal chorioretinal hyperpigmentation and abnormal vitreous base with incomplete vascularization of the periph-
eral retina.

Fig. 3. A. Intra-operative OCT of the right eye showing loss of the outer retinal and photoreceptor layers in the fovea, as well as attenuation of the ellipsoid zone
surrounding the fovea. B-D: Intra-operative fluorescein angiography showing the extent of peripheral avascularity in the right eye, as well as blocking of the
choroidal flush in the mid-periphery by focal chorioretinal hyperpigmentation.

mechanism remains unclear. In zebrafish, the Bcl6 ortholog Bcl6a has and BCL6 also impinge on the apoptosis pathway during embryogenesis,
been shown to suppress p53-dependent apoptosis during embryogenesis and thus could play a role in regression of the hyaloid artery. However,
to prevent formation of colobomata. It is possible that in humans, BCOR further studies are required in this area.
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Fig. 4. Multimodal imaging of the left eye. A-B. Fundus photographs showing focal chorioretinal hyperpigmentation similar to the right eye. C-D. Intra-operative
fluorescein angiography demonstrating peripheral avascularity. E. OCT macula showing focal ellipsoid zone attenuation without foveal atrophy.

In regard to the peripheral avascularity evident on fluorescein
angiography, it is possible that the patient’s genetic background, in
combination with her prematurity and complicated perinatal course, are
contributory. Although she was born beyond the gestational age
threshold for retinopathy of prematurity screening, she did have a
complicated perinatal course requiring NICU-level care and supple-
mental oxygen. However, it would be unusual for the avascularity to
persist to the age of one year (which is when the last fluorescein
angiogram was performed). It is also possible that the bilateral periph-
eral non-perfusion is associated with persistent fetal vasculature, which
has been previously reported.'>!* However, the degree of non-perfusion
in this patient was not asymmetric, which argues against this hypothesis.
Whether BCOR dysfunction itself can cause abnormal retinal vascular-
ization remains unknown and requires further study.

In summary, this case demonstrates a novel association between
OFCD, foveal photoreceptor atrophy, and persistent fetal vasculature.
Management of the better-described anterior segment manifestations of
OFCD, such as bilateral cataracts or microphthalmia, should be paired
with careful assessment of the retina with multimodal imaging. The
presence of PFV or foveal atrophy can significantly impact visual
prognosis, counseling of the family, and surgical management in pa-
tients with OFCD.
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