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Abstract

Background: Deletions of chromosome 6q25 are very rare. Patients with these deletions present with variable char-
acteristics depending on the location, size and break points of the deletion. In the literature it has been associated with
developmental delays, brain abnormalities, hearing impairments, as well as other variable anomalies. There have been ocu-
lar abnormalities reported including retinal pigment irregularities and strabismus. Depending on their impairments, these
patients can have a normal life expectancy. To our knowledge there have been no reports of congenital glaucoma with this
chromosome deletion.

Case Report: A 19 month old Hispanic male was referred to our clinic by his infant development teacher, who noticed that
he was not visually engaged during therapy. He was born with a rare chromosome deletion of 6q25. He is severely develop-
mentally delayed in all areas. He also has absence seizures for which he is prescribed Keppra and Phenobarbital. He had a
previous eye examination at 3 weeks of age. In reviewing those records, he presented with a chief complaint of watery eyes
OU. He was diagnosed with having blond fundus with all findings being within normal limits. The plan was to follow up in
6 weeks. The parents elected not to return for their 6 week appointment, due to dissatisfaction with the previous visit. His
examination at our clinic reveled large cornea’s OU, restricted visual field OS worse than OD, obvious preference for use of
his right eye, HaabStriae OS>OD, and cup to disc ratios of 0.80/0.80 OD, 0.95/0.95 OS. IOP measured by Tonopen was
18 mmHg OD and 13 mmHg OS. The patient was referred for evaluation and treatment with a pediatric ophthalmologist.
Conclusion: To the best of our knowledge this is the first case that has been reported of congenital glaucoma in the
presence of this rare deletion. The initial symptoms of epiphora, which can be a sigh of congenital glaucoma, were not
addressed in this patient’s first eye examination. While this case was an atypical presentation of congenital glaucoma, with
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normal IOP, there are indications that the IOP was previously elevated, indicating possible resolution of condition.
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Background
Deletions of Chromosome 6q25

Interstitial deletions of chromosome 6q are very rare. Since the

first case was reported in 1975, just over 65 cases have been re-
ported in the literature [1,2]. Patients with 6q25 deletions present
with variable characteristics depending on the location, size and
break points of the deletion. Published cases of this deletion re-
port a wide array of dysfunctions [1-6]. Intellectual disabilities,
global developmental delays, postnatal growth retardation, feed-
ing difficulties, gastrointestinal abnormalities, hearing impair-
ments, dysmorphic features of the face, head (microcephaly) and
genitalia, heart defects, seizures and structural brain abnormalities
including dysgenesis of the corpus callosum, have all been re-
ported. There have been ocular abnormalities reported including
poor visual development; retinal abnormalities and strabismus [1-
0]. To our knowledge there have been no reports in the literature
of congenital glaucoma with this chromosome deletion.

Congenital Glaucoma

Similar to adult onset glaucoma, congenital or infantile glaucoma
causes progressive optic neuropathy which can lead to complete
blindness if left untreated. Congenital glaucoma is often more
severe than primary open angle glaucoma (POAG) due to the tim-
ing of the onset of the disease. The ocular structures nor the
visual system is fully developed at birth. Interruptions to normal
development during this time can lead to irreversible structural

7

and functional damage, including amblyopia [7].
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Congenital glaucoma is said to develop from birth to before the
age of three, with the majority of cases presenting prior to six
months of age. This type of glaucoma has been classified in vary-
ing ways. A simplified classification is divided into primary con-
genital glaucoma (PCG) and Secondary congenital glaucoma. In
primary congenital glaucoma the angle structures are abnormally
developed without the presence of other ocular anomalies, caus-
ing impaired drainage of the aqueous. Secondary glaucoma is a
rise in intraocular pressure caused by other ocular or systemic
congenital abnormalities, and glaucoma acquired as a result of
ocular disease. Causative agents that have been linked to sec-
ondary congenital glaucoma include metabolic, inflammatory,
neoplastic, and hamartomatous sources [7-14|. While PCG is the
cause for 50-70% of all congenital glaucoma’s, it is rare, occur-
ring in approximately 1:10,000 births.The disease is most often
bilateral and is found more commonly in males (approximately
65% of all cases) [10,14]. About 10% of cases are hereditary and
are typically autosomal recessive with variable penetrance. Famil-
ial cases have been reported to be demonstrated equally between
males and females and occur more frequently in populations with
higher prevalence of parental consanguinity [9,14]. In cases of
familial inheritance, three major loci have been identified thus far.
GLC3A, is by far the most common locus for PCG. This locus is
found on chromosome 2p21. Other causative loci been mapped
to Chromosome 1 and 14 [7,9,10].

Clinically PCG is characterized by a classic triad of symptoms in-
cluding epiphora, photophobia and blepharospasm. These signs
are not typical of adult onset glaucoma. This difference is due to
the elastic characteristics of the infant eye. The collagen fibers of
the eye are particulatly pliable in the first 3 years of life, thus a rise
in intraocular pressure (IOP) can lead to an enlarged cornea (diam-
eter 12mm or greater)(image 1), buphthalmos, Haab’sstriae(linear
breaks in Descemet’s membrane), myopia, corneal clouding, and
optic neuropathy [7-14]. With the increased IOP, breaks in De-
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scemet’s membrane occur and aqueous can penetrate the corneal
stroma and epithelium, causing edema and clouding. The corneal
endothelium, which would normally pump aqueous out of the
cornea to the anterior chamber, can also be compromised due to
the increased IOP, causing further edema. If not treated promptly
the corneal edema can lead to permanent scaring (image 2). While
corneal clouding will decrease with proper treatment, the Haab’s
striae will remain after the IOP is decreased to normal levels. The
classic triad of epiphora, photophobia and blepharospasm are in-
duced by the corneal edema, which is very uncomfortable for the
infant [7].

Given that increased IOP can stretch an infant eye, Myopia is a
natural consequence of an elongated eye. Because of the irregular
shape of the enlarged cornea, these infants can also demonstrate
astigmatism of varying amounts. As with all high myopes, a reti-
nal detachment is often a future concern for children with PCG,
even after treatment [11].

Similar to adult onset glaucoma, a rise in IOP from PCG causes
optic neuropathy. However, the optic nerve head cupping seen
in PCG is not the same as cupping due to adult onset glaucoma.
PCG occurs at a more rapid pace than that of adult onset glauco-
ma. In addition, PCG optic nerve head cupping can be reversible
if treatment is initiated quickly, prior to irreversible nerve atrophy.
The reversible nature of optic nerve head cupping is thought to
be due to the pliable nature of the scleral canal, which increases
in size with the rise in IOP, causing the optic cup size itself to
increase [7-10]. The earlier a child is treated for PCG, the greater
the likelihood that the optic nerve cupping will be reversible [9].

Severe visual loss from PCG can be reduced with eatly recogni-
tion and treatment. Congenital glaucoma treatment is primarily
surgical [7-14]. Surgery, including goniotomy or trabeculotomy,
is the treatment of choice in these cases because medical therapy
alone has not been shown to lower IOP adequately enough to

Figure 1. Child with megalocornea [20]

Figure 2. A case of advanced congenital glaucoma in a young girl. Buphthalmos and pervasive corneal scaring are evident.
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prevent long term damage from PCG. Medical treatments can
also have significant side effects in the infant patient. In addition,
surgery for PCG is rather successful and continues to get better,
with relatively low complication rates [7,10,14|. Medical therapy
can be utilized as an adjunct to surgical treatment. The BIG eye
study found that angle surgery combined with medication was
the most effective method in lowering IOP in PCG [14]. Prior to
surgery, IOP lowing eye drops may help to decrease pain and im-
prove corneal clarity which will improve the surgeon’s view of the
anterior chamber angle [8-10]. Pilocarpine is often utilized prior
to goniosurgery to open the angle and allow for easier access for
the surgeon. Beta blockers have been shown to effectively lower
IOP in PCG, however, due to a risk of respiratory and cardio
side-effects, they should be used in the lowest dosage available
[8,9,15]. Treatment with Prostaglandin analogs have also been
shown to be beneficial IOP lowering adjunct therapies in PCG
with limited side effects, even when used long-term [9,16]. Due to
potentially severe side effects, oral carbonic anhydrase inhibitors
and adrenergic agonists are not advised in the medical treatment

of PCG [9].
Case Report

A 19 month old Hispanic male was referred to our clinic by his
infant development teacher, who noticed that he was not visually
engaged during therapy. The patient was born with a rare chro-
mosome deletion of 6q25. He was delivered at 39 weeks by cesar-
ean section, weighing 6 Ibs. 4 oz. His medical history was positive
for absence seizures for which he is prescribed Keppra and Phe-
nobarbital. He was severely developmentally delayed in all areas.
Despite extensive early intervention therapies, at the time of the
exam he had just recently obtained head control and learned to
sit without support. He was also very undersize for his age. His
ocular history included a previous eye examination at 3 weeks of
age. In reviewing those records, he presented with a chief com-
plaint of excessive tearing OU. He was diagnosed with having
“blond fundus”, his cup to disc ratios were listed as 0.10/0.10
OU, with all other findings being within normal limits. The plan
was to follow up in 6 weeks. Due to dissatisfaction with the pre-
vious visit,the parents elected not to return for their 6 week fol-
low up appointment. The patient presented to our clinic about 18
months after that initial evaluation. The parent’s presented with
a chief complaint which was shared by the infant development
teacher, that the patient was not responsive to visual stimuli. They
also explained that the tearing noticed after birth lasted “awhile”
but had resolved. They could not estimate how long the tearing
lasted and when it ended. They could not recall if photophobia or
blepharospasm was exhibited by the patient. Throughout the visit
the child was very irritable and difficult to examine. In observing
the child’s face, he had buphthalmos OU, which appeared to be
pushing on his eyelids. His parents did not recall any changes in
the appearance of his eyes during the past 18 months. With our
examination we found with Hirschberg testing that his eyes were
aligned with no strabismus present. The patient did not dem-
onstrate nystagmus and his eye movements were full and unre-
stricted OU. A visual acuity measurement could not be obtained
with forced preferential looking techniques, however the fix and
follow method was utilized. The patient was able to fix and follow
with OD and OS. He exhibited an obvious preference for use
of his right eye, crying when that eye was covered. He showed
no response to the 10 vertical prism test. His pupils were equal
and reactive to light, with no APD present. Confrontation field
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testing indicated restricted visual fields OU, with the left being
more restricted than the right. Anterior segment evaluation indi-
cated megalocornea by appearance and Haab’s striae OS greater
than OD. IOP measured by Tono-pen (Medtronic, Jacksonville,
Florida) was 18 mmHg OD and 13 mmHg OS. Cycloplegic reti-
noscopy revealed moderate myopia with astigmatism OU. Upon
dilated fundus examination both optic nerves heads appeared
larger than average OD and OS, the cup to disc ratios appeared
to be approximately 0.80/0.80 OD, 0.95/0.95 OS. His fundus
was blond and his macula appeared normal OU. The patient was
referred to a pediatric ophthalmologist for a further evaluation.
Unfortunately this patient was lost to follow-up; we are unaware
of follow up treatment he has received.

Discussion

The patient in our case presents with a deletion of 6q25. In the
literature, there are no reported cases of congenital glaucoma in
association with this deletion. On the contrary, an over expression
of SOD2 gene, mapped to 6q25.3, has been linked to POAG and
pseudoexfoliation glaucoma [17].

In this case, one of the hallmark signs of PCG, very high IOP,
was not demonstrated during our examination. However, myopia,
Haab’s striae, and megalocornea are evidence that the IOP was
likely previously elevated. A review of the notes provided from
the patient’s exam conducted at 3 weeks of age indicate small cup
to disc ratios. At the time of our examination 18 months later,
there was extensive optic nerve cupping, worse in the left eye.
Even more ominous is the entering complaint of excessive teat-
ing OU at that initial visit when he was 3 weeks old. If in fact this
patient was experiencing increased IOP due to PCG during early
infancy, prompt and adequate treatment may have prevented the
visual dysfunction seen on our examination. There is evidence
in the literature of spontaneous resolution of PCG [18-19]. The
authors hypothesize that angle structures continue to develop af-
ter birth, therefore with the development of a mature angle, the
aqueous begins to flow normally and IOP decreases to normal
levels [18-20].

Conclusion

The rare phenomenon of spontaneous resolution of PCG could
be the case with the patient presented here. His global develop-
mental delay, growth retardation and dysmorphic facial features
caused by his rare 625 deletion, may have also delayed the devel-
opment of his angle causing a period of elevated high IOP, thus
causing the glaucomatous-like damage seen on our examination.
Due to being lost to follow up, we can confirm that his optic
nerve damage remained stable over time. Also without a historical
analysis of his angle structures and IOP, we cannot confirm this
hypothesis.
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