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Female, 8-year-old
Chromosome 1 q31 and q42.1 deletion with congenital glaucoma
Vision loss

Ophthalmology

Rare co-existance of disease or pathology

This paper aims to highlight the presence of primary congenital glaucoma (PCG) in a patient with chromosome
1 g31 and g42.1 deletion of the distal long arm. The characteristic combination of phenotypic features in this
deletion include dysmorphic features, psychomotor retardation and neurological signs; however, PCG has never
been recognized as part of these features before.

This is a case of an 8-year-old female with chromosome 1 31 and g42.1 deletion with congenital glaucoma
since birth. She was found to have bilateral buphthalmos and large cloudy corneas and was also unable to fol-
low or fixate in any directional gaze with either eye. Family history was negative for congenital glaucoma and
both parents are healthy and non-consanguineous. Karyotyping showed chromosome 1 microdeletion, 46, XX,
del (1) (g31g42.1) on high resolution G-banding. Further genetic testing showed no mutations in the CYP1B1
gene.

In summary, we describe a rare presentation of congenital bilateral glaucoma in the context of chromosome
1g31 and g42.1 deletion. This clinical manifestation is uncommon when compared with that of other subsets
of chromosome 1 deletions. Thus, we emphasize the need to explore factors contributing to the development
of PCG in patients with chromosomal 1 deletion.

Chromosome Deletion ¢ Congenital Abnormalities ¢ Glaucoma
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Background

Chromosome 1 deletion of the distal long arm is rarely reported
but it causes a characteristic combination of multiple pheno-
typic abnormalities including dysmorphic features, psychomo-
tor retardation and neurologic signs [1]. Clinical features usually
include craniofacial dysmorphism (microcephaly, up slanting
palpebral fissures, epicanthal folds, deep seated eyes, short
broad nose, micrognathia, short neck, low set ears), growth
and mental retardation (speech delay), central nervous system
anomalies (hypoplasia and agenesis of corpus callosum, hypo-
tonia, seizures and epilepsy), gastrointestinal (dysphagia) and
occasional genitourinary (vesicoureteral reflux) and/or cardiac
(atrial and ventricular septal defects, tetralogy of Fallot) mal-
formations [2]. Ophthalmologic findings are not part of the
clinical features of this chromosome deletion.

Here, we present a case of chromosome 1 q31 and q42.1 de-
letion with congenital glaucoma. This case shares similar clini-
cal features with the previously mentioned chromosome 1 de-
letion of the distal long arm entity, albeit with the addition of
congenital glaucoma bilaterally. The available limited litera-
ture is lacking regarding the role of glaucoma in cases of chro-
mosome 1 deletions of the distal long arm. To the best of our
knowledge, this is the first case of bilateral congenital glau-
coma in the context of chromosome 1 q31 and q42.1 deletion.

Case Report

This is a case of an 8-year-old female, referred to the
Ophthalmology Department at King Faisal Specialist Hospital
and Research Center (KFSH&RC) in Saudi Arabia, as a case
of congenital glaucoma since birth, that was associated with
microcephaly, unilateral cleft lip and palate, tetralogy of Fallot,
and vesicoureteral reflux.

She was a product of spontaneous vaginal delivery, with a
birthweight of 2.15 kg, length 42.5 cm and head circumfer-
ence of 29.5 cm. Karyotyping showed chromosome 1 microde-
letion, 46, XX, del (1) (q31g42.1) on high resolution G-banding,
namely the Giemsa Trypsin Wright (GTW) technique [3]. A to-
tal of 20 metaphases were examined, 5 metaphases analyzed,
and 2 metaphases karyotyped. And there are about 285 genes
contained in both deleted segments as per the NCBI Genome
Data Viewer [4].

Family history was negative for congenital glaucoma, both par-
ents are healthy and non-consanguineous. All 3 of her siblings
were free of disease except 1 sister who had history of vesi-
coureteral reflux surgery.
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This patient was born flat and cyanotic with multiple congeni-
tal anomalies and was admitted to the neonatal intensive
care unit (NICU) for further management. She was vitally sta-
ble for her age; heart rate: 150 beats per minute, blood pres-
sure: 85/50 mmHg, temperature: 36.6°C. She had multiple dys-
morphic facial features which include microcephaly, proptosis,
cloudy corneas, short broad nose, unilateral cleft lip and pal-
ate, short neck and low set ears (Figure 1A). Chest examination
was unremarkable and cardiovascular examination revealed
a systolic ejection murmur. Neurologically, she had hypotonia
with decreased reflexes and her extremities revealed clinodac-
tyly with dysplastic nails. She was also started on photother-
apy as her metabolic panel showed high indirect bilirubin of
10.98 mg/dL. The rest of her laboratory results were within the
normal range. Head ultrasound (US) showed normal anterior
fontanelle with a grossly unremarkable head, and a follow up
brain magnetic resonance imaging (MRI) was unremarkable.

At the age of 8 days, Pediatric Ophthalmology was consulted for
evaluation. She was found to have congenital glaucoma with
bilateral buphthalmos and large cloudy corneas (Figure 1B).
She was also unable to follow or fixate in any directional gaze
with either eye. Her corneas had a diameter of 13.5 mm in the
right eye (OD) and 14 mm in the left eye (0S). The intraocular
pressure (IOP) was 35 mmHg OD and 37 mmHg OS.

Bilateral glaucoma surgery was recommended to preserve the
vision in both eyes. However, cardiology clearance was needed
due to the patient’s cardiac anomaly. Thus, we started her
on a topical carbonic anhydrase inhibitor and a beta blocker.

Eight months later, the patient received cardiology clearance
for the surgery but her IOP was persistently elevated despite
the use of drops. Vision remained poor and she was still un-
able to follow or fixate.

Deep sclerectomy or cyclophotocoagulation were suggested as
a palliative procedure to alleviate the pain associated with the
high 10P, and the patient was referred to another hospital to
undergo the procedures as they were not provided at KFSH&RC.

The patient was lost to follow-up for 4 years as she was being
followed in more than one hospital. She returned to KFSH&RC
with severe buphthalmos having underwent right bilateral tar-
sorrhaphy and left lateral tarsorrhaphy (Figure 1B). She could
not follow or fixate with the right eye, which became atro-
phic. The left eye remained buphthalmic with severe exposure
keratitis for which she is receiving lubricants and antibiotics.
The anterior and posterior segments could not be appreci-
ated because of the corneal opacity. Parents refused any fur-
ther surgeries offered to them.
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Figure 1. Facial features. (A) Presence of microcephaly, short broad nose, corrected unilateral cleft lip and palate and short neck.
(B) Eyes showing bilateral buphthalmos and total corneal opacification. Right eye status post right medial and lateral
tarsorrhaphy and phthisis bulbi. Left eye lateral tarsorrhaphy and anterior staphyloma.

A year later, on follow-up the patient’s mother reported that
glaucoma surgeries were done in a different hospital despite
the patient’s late age, and with no outcome. She presented
with OD phthisis bulbi, OS anterior staphyloma, and increased
bilateral buphthalmos (Figure 1B). The patient was offered to
undergo an enucleation, but the parents refused. A B-scan
ultrasonography was done and showed OD total retinal de-
tachment without endophthalmitis and OS buphthalmos with
exposure keratopathy.

Discussion

Chromosome 1q deletion is rarely reported in the medical
literature and its phenotypic features include severe mental
retardation, growth delay, cerebral anomalies, and early onset
of seizures and epilepsy. It is often accompanied with arched
eyebrows, a broad nose, epicanthal folds, micrognathia, short
neck, low-set ears as well as cardiac, gastrointestinal and geni-
tourinary defects [5]. Although ophthalmologic findings do not
seem to be part of this deletion, our patient happened to have
a bilateral congenital glaucoma, which could probably be as-
sociated with the combination of both loci deletions (1g31,
1g42.1) occurring simultaneously (Figure 2).

In our case, the patient was diagnosed by the Ophthalmology
Department at KFSH&RC on the 8™ day of life as a case of bi-
lateral congenital glaucoma. The family history was unremark-
able for any ophthalmologic findings and the parents were non-
consanguineous. On clinical examination, congenital glaucoma
causing buphthalmos was identified and she was not able to
follow or fixate in any directional gaze in either eye. Finally,
head US and brain MRI showed no abnormalities contrary to
the usual presence of central nervous system anomalies in
chromosome 1q deletions [5]. Considering the persistent in-
ability to follow or fixate gaze in both eyes up to this point in
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Figure 2. Schematic diagram of chromosome 1 q31 and g42.1
deletion location [17].
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time suggests vision deterioration. The presence of primary
congenital glaucoma (PCG) and the absence of central ner-
vous system anomalies does not match with the typical chro-
mosome 1q deletion phenotypes depicted in the literature.

PCG is defined as glaucoma occurring within the first 3 years
of life as a result of isolated trabeculodysgenesis. It is relatively
common in Saudi Arabia due to the high prevalence of con-
sanguinity among Saudi families [6]. In particular, the CYP1B1
gene was found to be associated with bilateral PCG in consan-
guineous Saudi Arabian families [7]. Despite the prevalence of
PCG due to the CYP1B1 gene mutation, the patient had no mu-
tations after sequencing the full coding exons and the exon-
intron boundaries of the CYP1B1 gene. A similar finding was
reported in a Saudi girl, who had PCG with a negative CYP1B1
gene mutation, however, she had a deletion in a different chro-
mosome as well as duplications [8]. Decreased levels of anti-
thrombin Il along with PCG was previously reported in the
literature in the context of interstitial chromosome 1q dele-
tion but this is not present in our patient [9].

One variant of chromosome 1 abnormalities, the trisomy 1q
syndromes, particularly 1g41-qter duplications share some
non-ophthalmologic clinical features with our case. Although
previously reported cases of 1g41 duplication demonstrated
that they share major phenotypic manifestations (developmen-
tal delay, low set ears, macrocephaly, heart murmurs), it was
also suggested that phenotype variation in said duplications
might be due to subatomic size differences in the segments
involved. Additionally, it was reported that proximal chromo-
some 1q deletions had more severe malformations, reduced life
expectancy and more mental retardation, while distal chromo-
some 1q duplications had better outcomes for the same vari-
ables [10]. Another case of 1q41-qgter duplication reported in-
fantile congenital glaucoma associated with partial monosomy
9p and it was the second of its kind in the literature. However,
partial monosomy 9p on its own causing congenital glaucoma
has not been reported in the literature and no direct link with
partial monosomy 9p has been elucidated yet. This could sug-
gest there being a level of interplay between 1g41-gter and
partial monosomy 9p in the development of congenital glau-
coma, which could be extrapolated to an interplay between
chromosome 1 q31 and g42.1 in our case [11].
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It is worth noting that clinical manifestations of the chromo-
some 1q deletion in our case (q31, g42.1), resemble those of
a chromosome 1p36 deletion, which is one of the most com-
mon chromosome deletion syndromes [12]. Chromosome 1p36
deletion is generally characterized by a large anterior fonta-
nel, low set ears, mental retardation, developmental delay,
seizures, hypotonia, eye/vision problems, hearing impairment
and 5% finger clinodactyly [13]. The most common eye/vision
problems were strabismus and refractive errors, while glau-
coma features have never been reported in this syndrome be-
fore [14,15]. Whereas the most common type of hearing im-
pairment was sensorineural hearing loss [14,16]. The case does
not have any form of visual impairment or seizures, which oc-
cur in approximately half of patients [14].

Conclusions

In summary, we describe a rare presentation of congenital bi-
lateral glaucoma in the context of chromosome 1 g31 and
q42.1 deletion. This clinical manifestation is uncommon when
compared with that of other subsets of chromosome 1 dele-
tions. Despite being part of a geographic location with high
rates of PCG due to CYP1B1 gene mutation [4], the case tested
negative for CYP1B1 mutation. Thus, we emphasize the need
to explore factors contributing to the development of PCG in
patients with chromosomal 1 deletion who test negative for
CYP1B1 mutations.
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