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Nearly 90% of patients with Glucose Transporter Type 1 Deficiency Synd@ionté DS; Figure)

have paroxysmal or constant gait abnormalities, including ataxic, spastic, ataxic-spastic, and
dystonic gait:? We report three cases of genetically proven Glutl DS (Table) demonstrating a
distinctive paroxysmal gait disorder triggered by exertion or fasting, herein named “criss-cross gait”
(Video,http://links.lww.com/WNL/B183). It is characterized by lower-body choreo-dyskinesia

causing the legs to intersect repeatedly, producing irregular, random steps combined with some loss
of balance. Compensatory upper-body movements help maintain balance. In the appropriate clinical
context, the criss-cross gait should prompt evaluation for the treatable Glutl DS and not be

misinterpreted as functional.
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Figure. Overview of the pathogenesis, phenotypes, diagnosis, and treatment of Glutl DS.
Legend: ATP= adenosine triphosphate; Glc = glucose; Glut= glucose transporter; KB = ketone

bodies; Lac = lactate; MCT = monocarboxylic transporter; Pyr = pyruvate. Red dashed lines

indicate defective pathways in Glutl DS.

Glucose transporter type 1 deficiency
syndrome (Glut1 DS) is a rare treatable
neurometabolic disorder caused by
monoallelic or, more rarely, biallelic
pathogenic variants in the SLC2AT gene
which encodes Glut1.

Pathogenesis

Glut1 is a glucose transporter mainly
localized in brain capillary endothelial cells
and their encircling astrocytic end-feet.
Here, it plays a critical role in cerebral
glucose delivery, being responsible both
for glucose transport from the bloodstream
into the extracellular cleft (between the
endothelium and astrocyte) and then again
for glucose transport from the extracellular
cleft into astrocytes. Genetically-determined
defects in Glut1 result in impaired glucose
transport across the blood-brain barrier
and into astrocytes, thus causing cerebral
energy failure.

Clinical picture (1)

Classic phenotype: Infantile-onset chronic
encephalopathy with pharmacoresistant
epilepsy, developmental delay, acquired
microcephaly, spasticity, and movement
disorders (ataxia, dystonia, chorea) which
may be continuous, paroxysmal, or
continual with fluctuations in severity.

Clinical picture (2)

one of three ca
. epsy
ovement disorde
paroxysm ercise-i
(attack: orea and d:
mai e lower limbs
Co ve/behavioral disturbances.
e presentatic ay have onset both in
childhood and adulthood, and may occur
either on or as a mixed syndrome.

onia affecting

Diagnosis

One or both of the following criteria:

CSF glucose <3.33 mmol/L on fasting
mbar puncture with normal blood
glucose (CSF/blood glucose ratio <0.4);

2. Monoallelic pathogenic variant (or rarely
biallelic pathogenic variants) in the

SLC2A1 gene on molecular genetic testing.
Abnormally low erythrocyte 3-O-methyl-
D-glucose uptake assay confirms the clinical
diagnosis of Glut1 DS.

CSF lactate is usually low-normal or low.

Ketogenic diet: Ketone bodies enter the
brain by monocarboxylic transporters and
are metabolized exclusively within
mitochondria, thus representing an
alternative fuel to restore cerebral energy.

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited



Table. Clinical and genetic features of three patients with genetically confirmed Glutl DS showing

the criss-cross gait (Video).
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Casel Case?2 Case3
Current age 54 25 24
Sex Female Male Female
Ethnicity White British White British Germanic
Age of onset 6 years 5 years 11 months

Clinical picture

» PED (episode of toe
curling, foot
dystonia, limb

choreoathetosis)

» PED (episodes of
foot dystonia, jerky
choreiform
movements in his
limbs)

e - Episodes of slurred

speech

e _Motor development
delay

e Atypical absence
epilepsy

* PED (episodes of
“wobbly gait”) Mild

intellectual disability

Father: history of

paroxysmal dystonic

Negative (de novo

Family history choreoathetosis, possibly | Father affected ]
) mutation)
affected (retrospectively);
son affected.
CSF glucose = 1.9 mmol/L
) (with blood glucose = 6.8 ]
CSF analysis Not performed Not available

mmol/L) CSF/blood

glucose ratio = 0.28

Genetic testing SLC2A1
(ENST00000426263)

Heterozygous variant
€.601T>C (p.Cys201Arg)

Heterozygous variant
€.278G>A (p.Arg93Gin)

Heterozygous variant
€.998G>A (p.Arg333Gin)

Treatment and follow up

Patient declined to get
started on ketogenic diet.
Overall reduction in the
intensity and frequency of
her paroxysmal symptomg
with age over a 20-year

follow up.

Ketogenic diet since age ¢
with marked improvement
of his symptoms. Episode
characterized by mild
twitching in his feet,
difficulty concentrating
and slurred speech my
occur in relation to
occasional dietary

indiscretions.

Ketogenic diet since age
512 with low adherence.
Mild constant gait
unsteadiness and
occasional paroxysmal
worsening of her gait
disturbance over a 12-yea

follow up.

PED = paroxysmal exercise-induced dyskinesia.

=
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Video. Three patients with Glutl DS (Table) showing the “criss-cross gait”, triggered by exertion or
fasting. It is characterized by attacks of lower-body choreo-dyskinesia causing the legs to intersect
repeatedly, resulting in irregular, random steps with some loss of balance. Upper-body movements

counteract leg dyskinesia in order to maintain balance.
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Video-http://links.lww.com/WNL /B183
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