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Background. We describe a case of an infant with Arnold-Chiari Malformation Type II (ACM-II) who was born with lumbosacral
myelomeningocele, hydrocephalus, and primary congenital glaucoma (PCG) together with dysmorphic features (scaphocephaly,
frontal bossing, hypotelorism, entropion, and flat nasal bridge), which according to our knowledge, is a combination that has yet
to be described in literature. Primary diagnosis. A 2-year-old female who is known to have ACM-II was referred due to abnormal
eye examination done in a peripheral hospital that suggested infantile glaucoma in both eyes. Findings. During her last physical
exam (postop), she was vitally stable, conscious with good feeding. Ophthalmic assessment revealed buphthalmia, superior
paracentral scar, deep anterior chambers (AC), and round pupils with positive red reflex, clear lens, and an IOP of 16, 14mm
Hg, respectively. Neurological exam showed paraparesis and moving upper extremities and has axial hypotonia. Genetic testing
showed CYP1B1 gene mutation. Conclusion. The aim of reporting this case is to share the findings in this infant as it may be a
new association. The main learning message here is that ACM-II patients may present with certain ocular symptoms,
including glaucoma-related ones that may mimic neurological disorders. This report brings information that could alert
general practitioners, neurologists, and neurosurgeons. A deeper understanding of this rare disorder may aid the diagnosis of
cases with similar characteristic physical findings by referring them to an ophthalmology clinic for further evaluation. Case
presentation. A 2-year-old female who is known to have Arnold Chiari Malformation Type II (ACM- II) was referred due to
abnormal eye examination done in a peripheral hospital that suggested infantile glaucoma in both eyes. MRI at 3 months
of age showed lumbosacral myelomeningocele and hydrocephalus. Genetic testing confirmed a CYP1B1 mutation. These
combinations of symptoms were never described in the literature before.

1. Introduction

Chiari malformations are a result of multifactorial etiology,
mainly genetic and environmental ones. They are classified
based on their morphology and severity of anatomic defects.
Chiari I malformation is characterized by abnormally shaped
cerebellar tonsils that are displaced below the level of the
foramen magnum. Type II, also known as Arnold Chiari
Malformation (ACM), is when both the cerebellum and
brainstem pass through foramen magnum in the presence
of spina bifida. This type has been reported to co-occur with
known genetic syndromes involving but not limited to tri-
somy 18 [1]. Primary pediatric glaucomas are subdivided

into many subtypes, one of which is primary congenital
glaucoma (PCG) which is defined as the presence of iso-
lated abnormal trabecular meshwork (TM) during first
three years of life [2]. It is inherited in an autosomal
recessive pattern. Due to the high rate of consanguinity
in Saudi Arabia, PCG was found to be highly prevalent,
especially those caused by CYP1B1 mutations [3]. The
two main genes linked to PCG are cytochrome P450 1B1
gene (CYP1B1) within GLC3A locus and LTBP2 within
GLC3C locus. The only two ophthalmic findings that were
reported in the literature to be associated with Arnold
Chiari Malformation Type II are abnormal ocular motility
with impairment of smooth pursuit [4, 5].
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2. Case Report

A 2-year-old female who is known to have Arnold Chiari
Malformation Type II was referred due to abnormal eye
examination done in a peripheral hospital that suggested
infantile glaucoma in both eyes for which she was put on
topical Xolamol and Travatan.

She was born to a healthy 18-year-old woman who had
an uncomplicated pregnancy course apart from oligohy-
dramnios at 35 weeks’ gestation (amniotic fluid index:
7.7 cm, deepest pool 4.3 cm). Mother denied taking folic acid
supplementation before or during first trimester. The patient
is a product of full-term cesarean section due to breach pre-
sentation and large head size. Good APGAR score 6 and 8 at
1 and 5 minutes, respectively, admitted to NICU for myelo-
meningocele and hydrocephalus. No history of seizures,
developmental delays, or neurological disorders in her
family. MRI at 3 months of age showed lumbosacral myelo-
meningocele and hydrocephalus. Ventriculoperitoneal (VP)
shunt was inserted at 2 weeks of age and followed by repair
of dorsolumbar myelomeningocele at 3 months of age.

During her last physical exam (postop), she was vitally
stable, conscious with good feeding. Ophthalmic assessment
revealed buphthalmia, superior paracentral scar, deep ante-
rior chambers (AC), and round pupils with positive red
reflex and clear lens, and IOP was 16, 14mm Hg, respec-
tively. Neurological exam showed paraparesis, moving
upper extremities, and has axial hypotonia. Skin evaluation
revealed large scar of surgery in the posterior dorsolumbar
area from repaired meningomyelocele.

The rest of her physical examination was unremarkable.
Patient was in good general condition without any distress.
She had abnormally shaped head (scaphocephaly). Anterior
fontanel was open and flat. VP shunt present. Tympanic
membranes and throat were clear. There was no lymphade-
nopathy. Chest was clear to auscultation, and no rhonchi or
crepitations were heard.

On examination, the patiemt had regular heart rate and
rhythm without murmurs, a soft and non-tender abdomen,
no organomegaly, and normal extremities.

Axial eye length (AEL) is as follows: OD 24.50mm and
OS 25.18mm. Lab results showed relative neutropenia of
23% (normal: 40–74%). Genetic testing confirmed CYP1B1
mutation.

Deep sclerectomy (DS) was done at 5 months of age
(December 2018) for both eyes at different times, one week
apart. Micropulse CPC OD was done at the age of 19
months (February 2020). 11 days post-DS, she developed
bilateral shallow choroidal detachment with macular
involvement from 7.30 to 10.30 extending from disc to
almost anterior equator in the right eye and from 1.30 to
4.30 extending from disc to almost anterior equator (except
superior temporally to posterior equator only) in the left eye.
Plan was to examine her under sedation in two weeks, and
she was put on Pred Forte (prednisolone acetate ophthalmic
suspension every 4 hours and Atropine twice daily OU.

One-month post-DS, IOP was digitally high and unmea-
surable by the Tonopen due to high reading, and pupil was
mid-dilated. B-scan showed bilateral optic disc cupping

worse in the left eye and resolution of choroidal detachment.
This could either indicate that she is a steroid responder or
surgery failure due to dilation. Plan was to taper PF, stop
atropine, and start antiglaucoma medication.

Despite adequate compliance to full topical antiglau-
coma medications, IOP readings remained continuously
high upon follow up in the right eye. At age 29 months
(December 2020), patient underwent surgery to insert Auro-
lab aqueous drainage implant (AAIDI Valve) OD.

Post-AAIDI, the patient was doing well. IOP improved
but remained high, patient continued Xolamol OD and
Travatan.

The rest of her clinical course was unremarkable to date.

3. Discussion

Arnold Chiari Malformation Type II (ACM-II) has many
etiologies, one of which is of genetic bases as it was linked
to certain genetic syndromes 1. Primary congenital glau-
coma occurs most commonly in a sporadic fashion, and only
about 10-40% were found to be familial and of autosomal
dominant inheritance pattern [6].

In our patient, genetic testing confirmed a cytochrome
P4501B1 (CYP1B1) gene mutation, which is present on
GLC3A loci. This gene was the first gene to be reported as
a cause of primary congenital glaucoma [7, 8].

These two entities might have a possible association
since both have genetic bases. A study found that 97 out of
126 Arnold Chiari Malformation patients had ocular distur-
bances [9], mainly nystagmus, since 70% of Arnold Chiari
Malformation patients had it in another study [10], specifi-
cally, downbeat nystagmus [11].

When it comes to type II, the only ophthalmic finding
that was reported in the literature to be associated with
Arnold Chiari Malformation Type II was abnormal ocular
motility with impairment of smooth pursuit [4, 5].

However, for type I, previous studies reveal a wider
range of clinical findings that involved decreased visual
acuity in both eyes [12], restricted eye movement [12], rota-
tional nystagmus [12], megalocornea [12], stage II bilateral
papilledema [12], synechial angle-closure glaucoma [13],
and acquired esotropia [14].

Although a single case reported glaucoma development
in a patient with (ACM-I) [15], another one denied the pres-
ence of goniodysgenesis or high IOP in a patient with the
same type of malformation [12].

To date, the effect of Arnold Chiari Malformation Type
II on iridocorneal angle structures was not described in the
literature before, whether these two entities are related to
each other or it was a coincidence is still in question.

Additional Points

Literature Search. Databases searched were mainly PubMed
and Google Scholar, and search terms used were Arnold-
Chiari Malformation Type II (ACM-II), primary congenital
glaucoma (PCG), dysmorphic features, and syndrome. Years
covered were from 1977 to 2020.
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Informed consent and IRB approval were obtained.
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