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A RARE CASE OF CHROMOSOME 16P11.2-P12.2 MICRODUPLICATION SYNDROME
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Background: genetic syndrome, microduplication of chromosome 16p11.2-p12.2 characterized by
treatment-refractory epilepsy accompanied by global developmental regression, facial dysmorphia,

hyperactivity, multiple allergies.
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CASE PRESENTATION

We report a novel of a heterozygous duplication
of the 16p11.2-p12.2 region, encompassing the
critical region for 16pl1.2-p12.2 duplication
syndrome, in a Caucasian girl.

CONCLUSIONS

Our report further confirms that mutation of of
the 16pl1.2-p12.2 chromosome results in
developmental and epileptic encephalopathy
characterized by treatment-refractory epilepsy and
autistic spectrum disorder.

BACKGROUND

Recent discoveries highlight recurrent copy
number  variations in  chromosome  16p.
Specifically, rearrangements in 16p11.2 have been
linked to autism, intellectual disability, epilepsy,
and other neurodevelopmental conditions, physical
anomalies, small head size, shorter height, and
slender fingers. Less commonly these patients
present irregularities in MRI/CT scans®23,
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Microduplications in 16p are connected to a
broad range of neurobehavioral issues, such as
autism spectrum disorder, intellectual disability,
attention deficit hyperactivity disorder, seizures,
and  schizophrenia®®. Interestingly, 16p11.2
deletions and duplications respectively elevate the
risks of weight abnormalities, obesity being
associated with deletions and underweight with
duplications!*210,

We report a rare case of a Caucasian girl with
negative family history, polymorphic epilepsy,
autistic spectrum disorder, hyperkinetic disorder,
language delay and facial dysmorphic features:
deep-set eyes, thick supra-orbital ridge with thick
eyebrows, wide and prominent nasal bridge, round
face, full cheeks, wide philtrum, short stature.

We present the case of a 6-year-old girl, delivered
by cesarean section at full term, with good perinatal
adaptation and normal  neuropsychomotor
development up to 1 year of age. The girl had her first
epileptic seizures at 1 year old, during sleep, with a
generalized tonic-clonic appearance, followed by
absences and atonic seizures. Over time, the patient
displayed symptoms of the autism spectrum:
hyperactivity, stereotypies, mixed language delay,
echolalia. Notably, the patient has multiple allergies.
Extended sleep electroencephalographic evaluation
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revealed generalized spike and polyspike discharges
suggestive of absences and complex spike-wave
discharges on the left occipital leads. The 3T MRI
brain imaging was normal. The girl was treated with
carbamazepine and levetiracetam, clobazam, but
there was no improvement in her health.
Subsequently, the antiepileptic treatment was
changed to a combined regimen of valproic acid and
ethosuximide, adjusted to the child's weight, and the
evolution was favorable. With the combined
treatment regimen of valproic acid and ethosuximide,
the child showed improved consciousness, behavior,
and cognitive acquisitions after a period of 6 months.
To improve autism spectrum symptoms, the child
underwent  cognitive-behavioral  therapy and
language stimulation therapy.

DISCUSSION

Due the absence of a family history of the
disease, the patient's exome data was examined for
rare heterozygous variants (potential de novo
variants) and those that fit a recessive inheritance
pattern. Exome sequencing revealed a heterozygous
duplication on chromosome 16, specifically in
bands 16p11.2-p12.2. This duplication spans the
genomic region 16: 9.21413544-29001413dup and
measures approximately 7.58 Mb.

The observed duplication in our patient impacts
70 coding genes, covering the essential
region associated with the known recurrent
duplication responsible for the 16pl11.2-p12.2
duplication syndrome (as cataloged in Decipher —
CNV Syndromes/16p11.2-p12.2 microduplication
syndrome).

In 2020, Lengyel and colleagues documented a
case resembling ours, involving a boy who
exhibited sensorineural hearing loss, scoliosis, anal
and tracheal narrowing, minor motor delay, speech
articulation  challenges,  hyperactivity, and
symptoms of the autism spectrum. While his brain
MRI was unremarkable, his EEG identified
frontotemporal epileptic abnormalities, which
responded well to valproic acid treatment*?.

In 2004, Finelli and colleagues documented
another similar case involving a 25-year-old male
presenting with a distinct facial appearance
characterized by asymmetry, a squared profile,
widened space between the eyes, broad nasal bridge
and tip with a pronounced columella, short upper lip
area, elongated ears, an expansive mouth with
pronounced lips, and large, uneven teeth. This

individual was diagnosed with autism spectrum
disorder, exhibited an unsteady walk, had bilateral
clubbed feet, showed limited dexterity, was
hyperactive, displayed attention deficits, and
experienced seizures that were managed with
phenobarbital until he reached 20 years of age. An
MRI scan of his brain highlighted mild enlargement
of the ventricles and significant widespread cortical
thinning, while his electroencephalogram revealed a
generalized epileptic activity patternt®,

In all the cases mentioned above, we notice the
characteristic  phenotypic variability of the
syndrome and the fact that the therapeutic approach
to epileptic manifestations required customization
of the treatment plan. Additionally, we observe in
the specialized literature that the control of epileptic
manifestations is closely correlated with the
severity of autistic symptoms, suggesting that
effective control of epileptic seizures also leads to
an improvement in symptoms of the autism
spectrum®12,

TREATMENT AND PROGNOSIS

In this specific instance, the patient needed a
comprehensive treatment plan involving multiple
antiepileptic  medication.  With  the  16p
microduplication syndrome, 29% of cases exhibit
epilepsy and often demand intricate antiepileptic
drug combinations to manage their symptoms.
Given the unique aspects of each case, it's crucial
for the patient to undergo a holistic,
multidisciplinary treatment strategy. We emphasize
that early genetic detection and meticulous
management of symptoms should be the primary
focus for the medical team. This can promote the
patient's neuropsychomotor development and
potentially prevent the onset of more severe clinical
manifestations2.

CONCLUSION

The 16p11.2-p12.2 microduplication syndrome
is a genetic neurodevelopmental disorder with
various  symptoms  that  necessitates a
comprehensive multidisciplinary approach. If
epilepsy is present, the primary focus should be on
the specialized neurological management of
epileptic symptoms. We advise genetic consultation
for both the patient and their family.
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