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A case of neonatal encephalopathy with non-epileptic
myoclonus mimicking a congenital CMV-infection. How could
two different pathologies result in a similar MRI phenotype?
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channelopathies caused by mutations in KCNQ2, a gene that encodes
a subunit of the voltage-gated potassium channel Kv7, resulting in
variable phenotypes. Neonatal encephalopathy with non-epileptic
myoclonus is one of the less common and more complex phenotypes
of KCNQ2 channelopathies. It is caused by a gain-of-function variant
of KCNQ2 and is characterized by a distinctive clinical-electrographic
expression but nonspecific brain MRI findings. Here, we report the
case of a newborn diagnosed with neonatal encephalopathy with non-
epileptic myoclonus, whose MRI phenotype mimics congenital CMV
infection.
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Introduction

Potassium voltage-gated channel subfamily Q member 2
(KCNQ2)-related disorders are rare autosomal dominant chan-
nelopathies caused by mutation in KCNQ2, a gene that encodes
a subunit of the voltage-gated potassium-channel Kv7. Such
mutations result in variable phenotypes, ranging from benign
seizures in infancy to developmental and epileptic encephalop-
athy [1]. Neonatal encephalopathy with non-epileptic myoclo-
nus is one of the less common and more complex manifestation
of KCNQ2-channelopaties, caused by a gain-of-function variant
of KCNQ2 instead of the other more frequent loss-of-function
variants [1]. In affected children, clinical features are profound
encephalopathy with hypotonia evident from birth, respiratory

impairment, and severe developmental delay. Myoclonus can
be spontaneous or triggered by sound or touch [1]. Electroen-
cephalogram (EEG) recording is peculiar, showing an invariant
burst-suppression pattern without electrical cortical signs dur-
ing jerking movements, while multifocal epileptiform discharges
could be recorded later in life [1]. At the onset no abnormality
can be detected at brain magnetic resonance imaging (MRI) [1],
while a variable degree of brain atrophy and hypomyelination
can be observed in children who develop seizures and a severe
neurodevelopmental impairment, regardless of genotype [1].
Herein, we describe the clinical manifestations and the brain
MRI findings of a patient with neonatal encephalopathy with
non-epileptic myoclonus Mimicking A Congenital Cytomegalo-
virus (CMV)-infection.
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Case study

The patient was a female newborn with a gestational age of
38+0/7 weeks, the first child of non-consanguineous parents.
The pregnancy was uneventful, and delivery occurred in the
setting of an altered cardiotocographic tracing, where a pos-
sible role of antenatal seizures could not be retrospectively
ruled out. APGAR scores at the 1st and 5th minutes were 9 and
9, respectively. During her first week of life, she was referred
to our institution due to uncontainable jerks. Neurological ex-
amination revealed axial hypotonia, a strong alert response,
and both spontaneous and sound/touch-triggered myoclonus.
Episodes of unstable breathing requiring oxygen therapy were
also reported. Continuous video EEG showed a severely abnor-
mal background with a suppression-burst pattern, myoclonus,
and hiccups without EEG correlation, and irregular or periodic
breathing on polygraphy. Simultaneously with the diagnostic

workup, pyridoxine and pyridoxal 5-phosphate were adminis-
tered, leading to an apparent attenuation of symptoms. Brain
MRI revealed an edematous appearance of the parenchyma
due to diffuse T2 hyperintensity of the white matter and mild
cerebral swelling, along with bilateral and nearly symmetric
periventricular pseudocysts (PVPCs) localized in both the fron-
tal and temporal areas, temporopolar cystic lesions, and focal
anterior enlargement of the temporal horns of the lateral ven-
tricles. These findings primarily suggested a congenital infection
during the late gestational trimester, most likely CMV (Figures
1,2). However, CMV and all other congenital infections were
subsequently ruled out. Biochemical screening and metabolic
analysis were unremarkable. Finally, t-NGS analysis identified
a heterozygous variant in the KCNQ2 gene (NM_172107.4:
¢.597C>A; p. Ser199Arg). Consequently, neonatal encephalopa-
thy with non-epileptic myoclonus was established as the final
diagnosis.

Figure 1: Brain MRI scan at diagnosis. Axial T2-weighted TSE image (a) and 3D buffer multiplanar reconstructions (b-g).
Note the temporopolar cystic lesions, located anterior to the temporal horns of lateral ventricles and separated from the
| intraventricular space by a very thin septum (yellow and orange circles); associated punctate temporal PVPCs (red circle). |
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(b, d-f). Note the symmetric frontal PVPCs, characterized by variable dimensions (red and pink squares; yellow rectangles),
| and diffuse T2-weighted signal hyperintensity of white-matter in both cerebral hemispheres.
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Discussion & conclusions

Neonatal encephalopathy with non-epileptic myoclonus
is one of the less common and more complex phenotypes of
KCNQ2-channelopaties, caused by a gain-of-function variant
of KCNQ2 and, as in the other KCNQ2-related disorders, brain
MRI have never revealed any peculiar findings at onset. In this
patient, brain MRI findings consist of PVPCs, localized both in
frontal and in temporal areas, temporopolar cystic lesions and
focal anterior enlargement of temporal horns of lateral ventri-
cles; brain parenchyma appears lightly edematous, too. Gather-
ing these findings, a CMV congenital infection is hypothesized
as the most likely diagnosis. CMV is the most common cause of
perinatal viral infection, affecting 0.2-2.2% of all neonates [2].
The specific CMV neurotrophic effect, together with inflamma-
tory neurotoxic factors and placenta impairment, may compro-
mise neuronal proliferation, incomplete neuronal migration,
and cortex organization, ending up in abnormal brain morpho-
genesis and maturation [3,4]. When the infection occurs dur-
ing the late gestational trimester, the neuroimaging phenotype
could be less severe, consisting of polar/anterior temporal le-
sions, PVPCs, calcifications, slightly ventriculomegaly, intra-
ventricular septa or white matter lesions, spotted as areas of
increased T2-weighted signal intensity [5]. These MRI findings
could be differently and variably arranged therefore the same
specific MRI pattern is not always present in all affected new-
borns [3]. Concerning PVPCs, it is known that their formation is
due to prenatal lysis of undifferentiated germinal matrix cells,
that they could be considered as a mark of impaired neuronal
migration and that the prognosis is poor when they are not iso-
lated, especially if other findings occur [6]. Depending on how
other clinical and imaging data are combined, anterior temporal
cystic lesions could suggest congenital muscular dystrophy, ge-
netic leukodystrophies, Aicardi-Goutiéres syndrome or congeni-
tal CMV-infection [7]. Even though T2-hypersignal of white-mat-
ter abnormalities, PVPCs and temporopolar lesions could be a
common MRI pattern among a wide spectrum of different pa-
thologies, congenital CMV-infection should be the first hypoth-
esis to rule out in the diagnostic algorithm. The overlapping MRI
phenotypes could be explained both by the recent evidence of
dysregulated expression of 4029 genes in CMV-infected hu-
man cerebral organoids [8], including KCNQ2-gene, and by the
emerging role of KCNQ2 in neurodevelopment since antenatal
period [9-11], as confirmed by the association between KCNQ2
mutations and mild alterations in cortical development, as de-
scribed at a microscopic level in two newborns neuropathology
reports [12,13]. However, more studies are needed to deeply
understand the physiopathology behind congenital infections
and neonatal onset channelopathies.
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