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1. Abstract

CASK-related disorders are a group of rare, neurodevelopmental
disorders precipitated by mutations in the CASK gene. MICPCH, a
rare form of CASK-related intellectual disability, can present with
epilepsy, nystagmus, microcephaly, pontine and cerebellar hypo-
plasia, and hypotonia. However, an association between MICPCH
and airway and/or laryngeal disorders has not been previously
documented or established. Thus, we present a case highlighting
the presentation and diagnosis of MICPCH in a newborn female,
which was further complicated by numerous airway and laryngeal
disorders.

2. Introduction

CASK-related disorders are a group of rare, neurodevelopmental
disorders precipitated by mutations in the CASK gene, a protein
coding gene involved in brain development and neuronal signaling
[1, 2]. CASK-related disorders include CASK-related intellectual
disability, X-Linked Mental Retardation (XLMR), autism spectrum
disorders, and FG syndrome [2-4]. CASK-related intellectual dis-
ability has two main forms, Microcephaly with Pontine and Cere-
bellar Hypoplasia (MICPCH) and X-Linked Intellectual Disability
(XLID) [1, 5]. MICPCH is caused by an X-linked loss-of-function
mutation in CASK and can present with intellectual disability, epi-
lepsy, nystagmus, microcephaly, pontine and cerebellar hypoplasia,
and hypotonia [1, 6]. MICPCH is exceedingly rare with only 60
total cases described in the literature to date [7]. With the nonspe-
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cific findings and wide variation in presentations of MICPCH, the
differential diagnosis in patients with this condition is broad. Thus,
we present a case highlighting the presentation and diagnosis of
MICPCH in a newborn female, which was further complicated by
numerous airway and laryngeal disorders.

3. Case Report

The following case reviews a newborn female who was evaluated
for microcephaly plotting at < 1st percentile. Microcephaly was
noted as early as 20 weeks on prenatal ultrasound, but otherwise,
she was born at term with a normal newborn course. A preliminary
CR Skull showed a proportional skull shape despite microcephaly
and patent sagittal, lamboid, and coronal sutures. The microcepha-
ly raised concern for possible Zika virus or a TORCH infection giv-
en potential exposure to parvovirus B19 while pregnant and URIs
at 16 and 30 weeks of gestation, one of which was influenza, but all
testing for concerned infections returned negative. Initial eye exam
revealed mild bilateral myopia and astigmatism.

Early on, the patient met developmental and growth milestones,
but at three months of age, she started to fall behind on her weight
and height growth curves, and by six months of age, she began
missing milestones and displayed signs of developmental delay.
Given her failure to thrive and microcephaly, an MRI of the brain
was performed, which showed absence of the inferior cerebellar
vermis and inferior half of the right and left cerebellar hemispheres
and hypoplasia of the pontine. Genetic testing revealed a ¢.79C>T
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(p.Arg27*) nucleotide change of the CASK gene on Xp11.4 and a
microarray gain 13q12.11 VUS. The combination of the MRI find-
ings and genetic testing confirmed the diagnosis of MICPCH.

Throughout the patient’s first few years of life, she had multiple
ENT/airway issues, including dysphagia, laryngomalacia, stridor,
sleep apnea, recurrent otitis media, and tonsillar hypertrophy.
From birth, she had noisy breathing, which was exacerbated by
multiple bouts of upper respiratory infections that required trips to
the Emergency Department for increased work of breathing in the
first six months of life. Given the concerns surrounding her breath-
ing, she underwent a sleep study that showed evidence of obstruc-
tive sleep apnea. An adenoidectomy was performed at 11 months
of age. However, after minimal improvement in her disordered
breathing, she also had a supraglottoplasty. Despite these two pro-
cedures, a repeat sleep study at 18 months showed worsening sleep
apnea, and she was started on nocturnal oxygen supplementation.

Simultaneously, the patient was having progressive feeding difficul-
ties, including significant spillage, choking, and stridor. She had a
G-tube placed and underwent Nissen fundoplication, after which
her weight gradually improved. In addition, her disordered breath-
ing symptoms improved following these procedures, likely due to
the decreased reflux which may have been exacerbating her apnea.
Six months after the G-tube placement and Nissen fundoplication,
her sleep apnea exacerbated, and a tonsillectomy was performed.
Her most recent sleep study still showed mild sleep apnea, but the
results were improved from her previous two studies. To date, she
is progressing well clinically and continues to be followed by pedi-
atric genetics, neurology, ophthalmology, and endocrinology. She
awaits further assessment by aerodigestive specialist to better char-
acterize the relationship between her Gl and airway complications.

4. Discussion

MICPCH is a rare genetic condition causing progressive micro-
cephaly. Although it is uncommon, MICPCH should be consid-
ered in the differential diagnosis of congenital microcephaly, es-
pecially with concomitant seizures or when no obvious etiology
causing microcephaly is present. While microcephaly can be
caused by infectious etiologies, it is estimated that 33% of cases
of microcephaly are caused by a genetic anomaly [8]. In this case,
testing for infectious agents, including zika virus, parvovirus B19,
rubella, and CMV, all returned negative. Genetic testing and brain
imaging eventually revealed the cause of the microcephaly. Once
other causes of microcephaly are eliminated, genetic precipitants
of microcephaly, such as MICPCH, should be strongly considered.

Sleep apnea, laryngomalacia, and tonsillar hypertrophy are not
known to be associated with MICPCH and, to our knowledge,
have not been documented in any other cases of MICPCH. Al-
though the cause of her airway/laryngeal disorders are unknown,
practitioners should remain aware of the potential for airway com-
plications in patients with MICPCH. Furthermore, in this case, it
seems likely that there is some association between the underlying
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Gl issues and airway complications. The anomaly relating the two
conditions is currently unknown and will be assessed further in
the near future.

In cases of suspected MICPCH, referral to genetics and early, com-
prehensive genetic testing are integral in determining the diagnosis
and developing an appropriate treatment plan. Estimates suggest
that 40% of patients with MICPCH will present with seizures by
the age of 10 and up to 29% will develop nystagmus [1, 6]. There is
no definitive treatment for MICPCH so treatment is largely based
on the management of symptoms. The integration of multiple
medical specialties into the care team is critical for monitoring and
managing current and emerging symptoms [1]. In this case, sub-
specialities such as pediatric endocrinology and surgery were able
to help address delays in growth, and procedures performed by
otolaryngologists helped correct airway problems. Ongoing moni-
toring by neurology and ophthalmology will help identify and treat
possible seizure activity or nystagmus and strabismus, respectively.

After a thorough review of the literature, the ¢.79C>T (p.Arg27%*)
nonsense mutation of Xp11.4 has previously been associated with
two individual cases of MICPCH [9]. In both cases, it is believed
that the ¢.79C>T (p.Arg27*) point mutation was responsible for
the phenotypic presentation. To date, a microarray gain 13q12.11
VUS has not been identified in the literature, and it is unclear
what clinical significance this mutation holds. Inheritance through
germline mosaicism is theoretically possible, but it would be ex-
ceedingly rare, and given the two previously identified cases of
MICPCH with this mutation, the lack of MICPCH in both of the
patient’s parents, and autosomal dominant expression pattern of
CASK mutations, the patient likely developed MICPCH due to a
de novo CASK mutation [1].
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