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Foresee Your Next Patient

Nicolaides-Baraitser Syndrome

Trevor Smith e Peggy Hsuanyu Kuo e Mariam Fahim, DO

4Ys-year-old boy who previously had been diagnosed with

Williams syndrome (WS) presented to a pediatric clinic

after the family had immigrated to the United States from
Jalisco, Mexico.

History. The boy had been born at 40 weeks of gestation via
spontaneous vaginal delivery with no complications. His birth
weight was 2.9 kg. There was no family history of developmen-
tal delay or congenital defects. The boy’s developmental milestones
were delayed, including his first steps not taken until age 2 years,
an absence of speech, and a failure to toilet train by age 4 years.
In addition, he had primary incontinence requiring diapers at
all times, poor social interactions with other children, and fail-
ure to thrive.

Physical examination. A neurologist was consulted, and a
complete evaluation was performed. On physical examination,
the patient presented with thin hair, a smooth philtrum, puffy
eyes, and slightly anteverted nares (Figure 1). He was able to
make steady eye contact and maintained a social smile at his
mother and the examiner. Furthermore, the patient was able to
make babbling noises but could not form words. He had low
muscle tone throughout the upper and lower extremities, with
normal muscle strength. His gait was steady with shoulder-width
base. The rest of the physical examination findings were within
normal limits.

From the assessment, the neurologist agreed that the patient
most likely had William syndrome but recommended that the
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The patient showed physical characteristics of smooth phil-
trum, puffy eyes, and slightly anteverted nares.

The patient exhibited sparse scalp hair, a narrow forehead, and
localized hypertrichosis on posterior midline of the cranium.
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Brachydactyly of the patient’s feet, moderately prominent inter-
phalangeal joints, and broad distal phalanges.

The patient had slightly prominent interphalangeal joints with
broad distal phalanges of hands.

patient be seen by a geneticist due to the complete absence of
speech and language development.

Differential diagnosis. Although the patient displayed the
typical features of WS, such as long philtrum and intellectual
disability, he did not exhibit the strength in spoken language
and hypercalcemia as seen in other individuals with WS.! Oth-
er differential diagnoses included Coffin-Siris syndrome (CSS)

2 CONSULTANT e www.consultant360.com

and Nicolaides-Baraitser syndrome (NCBRS). CSS produces
similar coarse facial features as seen in the patient, but it is also
classically characterized by absent or hypoplastic fifth nails or
distal phalanx of the hands and/or feet,! and these features were
not present in the patient. Common features characteristic of
individuals with NCBRS include sparse scalp hair, prominence
of interphalangeal joints, coarse facies, and intellectual disabil-
ity,! all of which were exhibited by the patient.

Geneticist’s examination. Upon examination by the genet-
icist, the patient’s weight, height, and head circumference were
reported to be in the 65th, 59th, and 36th percentiles, respec-
tively. In addition to the sparse scalp hair, the geneticist noted
the narrow forehead and hypertrichosis on the sides and poste-
rior midline of cranium (Figure 2).

He had down-slanting palpebral fissures, long eye lashes, dark
circles around the eyes, an inner canthal distance of 3 cm, and
a left palpebral fissure distance of 2.7 cm. The patient’s ears were
normal in shape and position. His nose had a very broad base
and was anteverted, and his columella was low-hanging. His
philtrum was very long and smooth, and he had a thin upper
lip without a Cupid’s bow.

The joints in his hands were hyperextensible with prominent
interphalangeal joints and decreased subcutaneous fat. The fourth
and fifth metacarpals were short. The fingers were thin, and the
distal phalanges were broadened in the hands and feet (Figures
3 and 4). All other physical examination findings were within
normal limits.

Multigene sequencing was ordered, which located a de novo
heterozygous deletion of exons 15 to 19 in SMARCA2 on 9p24.3,
the only gene known to cause NCBRS. The patient was con-
firmed to have NCBRS at this point, as evidenced by the dys-
morphic features and SMARCAZ deletion sequence variant.

Management and follow-up. The patient’s mother was
counseled on the characteristic traits of NCBRS, as well as the
genetic basis and autosomal dominant inheritance pattern of de
novo sequence variations in SMARCA2. Recommendations were
made to the mother for an electroencephalography (EEG)
evaluation to determine whether seizures were present, since
they are associated with NCBRS. In addition, echocardiography
was ordered to detect any congenital heart conditions, which
have been reported in some individuals with NCBRS. Further-
more, the patient was encouraged to begin occupational thera-
py» speech therapy, and/or physical therapy as needed when
starting preschool. Most individuals with NCBRS remain
nonverbal and require additional support in communication
and education.

At his most recent follow-up visit, the boy was 8 years old,
and his height, weight, and body mass index were in the 27th,
85th, and 95th percentiles, respectively. EEG showed normal
results, and echocardiography showed a small patent foramen
ovale with normal left ventricular size and systolic shortening,
as well as a normal left ventricular ejection fraction of 65%. He



continues to have absence of speech and severe developmental
delays, and he works with a multidisciplinary team that includes
speech, behavioral, and occupational therapists. To date, he has
not had any known episodes of seizures or regression. He is
growing well but will require supportive therapies throughout
his life.

Discussion. NCBRS is a rare genetic disease that was first
identified in 1993 by pediatric neurologist Paola Nicolaides and
geneticist Michael Baraitser.? NCBRS is caused by sequence
variations in SMARCA?2 that arise de novo.> SMARCAZ2 encodes
the catalytic subunit of a member of the SWI/SNF chromatin
remodeling complex, which has important implications in gene
expression, differentiation, and development.’ Exons 15 to 19
of SMARCA2 specifically correspond to the helicase ATP-bind-
ing sequence motif of the SNF2 ATPase domain, and sequence
variations in this region disrupt the DNA and ATP-binding that
are important for cell differentiation and transcriptional regu-
lation via chromatin remodeling.*

Individuals with NCBRS can have a wide array of symptoms
with varying severity. The most common symptoms are intel-
lectual disability, sparse hair, prominent interphalangeal joints,
coarse facies, microcephaly, and seizures.! To date, approximate-
ly 100 cases have been described in the literature. Due to its
extreme rarity and similarities to numerous other genetic dis-
eases such as WS and CSS,’ a diagnosis of NCBRS is difficult
to make and is often missed. The diagnosis often requires
multiple workups that encompass various tests and medical
specialties. Early diagnosis of this condition is especially import-
ant due to the progressive nature of its severity. l
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