Letters to the Editor

Double Trouble: A Case of DYT-TOR1A Diagnosed in the
Postoperative Period

Dear Editor,

Dystonia is a neurological condition characterized by sustained
or intermittent muscle contractions resulting in abnormal
involuntary movements or postures. The 2013 consensus
update on the classification of phenomenology and clinical
features classifies dystonia as isolated, in which dystonia
is the only clinical feature without other neurological or
systemic manifestations and combined forms in which other
neurological and/or systemic manifestations coexist.['! While
isolated dystonia may result from genetic mutations, the
etiology still remains unknown in some patients. Based on
the parts of the body affected, dystonia can be subclassified as
focal in which one region of the body is affected, segmental (in
which adjacent regions are involved), and generalized (in
which several different regions are affected). The discovery of
the genetic origin underlying isolated or combined dystonia
has provided a better understanding of the pathophysiology.™
The TOR 1A gene, the most common cause of isolated genetic
dystonia in childhood, is associated with early-onset
generalized dystonia.®! In most patients with DYT-TORI1A,
an in-frame GAG deletion in TORIA leads to a glutamic
acid residue in the protein torsinA.™ TorsinA, a ubiquitously
expressed enzyme, plays a role as a chaperone in the
endoplasmic reticulum. TorsinA acts as an in vitro molecular
chaperone, increasing heat shock proteins in stress situations.[®
In this paper, we present a DYT-TOR1A case with a history
of spinal surgery due to dystonia, in whom clinical findings
progressed gradually and generalized in the postoperative
period. Thus, we want to contribute to elucidate the
pathomechanism of this particular condition.

A previously healthy 9-year-old female patient was presented
to the neurosurgery department with left leg contraction
that began 1 year ago. Spinal MRI revealed intradural
extramedullary lesion with a mass effect at the levels of the
cervical 7 and thoracal 2 (C7-T2) vertebrae [Figure 1] and was
operated (extramedullary cyst drainage). She was discharged
uneventfully, and a pathological study revealed an arachnoid
cyst. During the postoperative follow-up as the complaints
increased, the child was referred to pediatric neurology with
contraction in her left arm and left leg and a new complaint,
speech disorder. Personal and family medical histories were

unremarkable. Neurodevelopment was compatible with her
age. Neurological examination revealed bilateral brisk patellar
deep tendon reflexes, failure to speak due to contraction of the
tongue, and activity-induced convoluted dystonic movements
in the left leg and left arm. Dystonic movements disappeared
during rest and sleep. Brain and spinal MRIs and extensive
biochemical and metabolic evaluations were unremarkable.
To exclude dopamine-responsive dystonia, levodopa was
started at a dose of 1 mg/kg/day and gradually increased within
2 months to reach the optimal dose but discontinued due to
lack of benefit. Therefore, a single gene analysis was planned
for TORIA. The DYT-TOR1A gene analysis was performed
because it is the most common cause of early-onset isolated
genetic dystonia and the clinical findings of our patient are
similar. Oral baclofen and intramuscular botulinum toxin was
used for symptomatic relief. Aside from failing to respond to
these treatments, the dystonia progressed to the right upper
extremity muscle groups. In genetic analysis, a de novo
heterozygous pathogenic variant (¢907 909del p.Glu303del
E303 del) was found in the fifth exon of the TORI/A gene.
Her parents are unaffected and do not indicate for this variant.
In addition, this variant in the TOR1A gene was interpreted
as pathogenic according to the American College of Medical
Genetics (ACMG) criteria. Trihexyphenidyl was started at a
dose of 4 mg/kg/day and was gradually increased to 30 mg/day.
During follow-up, the Burke-Fahn-Marsden Dystonia Rating
score decreased from 19 to 12.1]

Dystonia is a heterogeneous entity with diverse etiologies and
clinical presentations. Aside from being commonly referred
to as basal ganglia disease, abnormal motor circuits including
the cerebral cortex, thalamus, and cerebellum, together with
altered neural connectivity and synaptic plasticity, have been
reported to be a possible explanation for the pathogenesis of
dystonia.l®!% In addition, an association of the dystonia with
structural changes in the brainstem, spinal cord, and peripheral
nerves has also been reported.[''! Although surgery history of
the spinal lesion in our patient initially suggested the possibility
of spinal causes, acquired focal dystonia of childhood mostly
originates from the cerebral cortex, cerebellum, and basal
ganglia. Dystonia due to rare spinal cord lesions is seen
especially in the upper extremity or cervical muscles.[!>!¥
However, our patient’s lesion was located between C7 and T2
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Figure 1: Intradural extramedullary lesion at the levels of C7-T2 vertebrae

vertebrae. In addition, the progressive spread of the disease
to the tongue suggested neurodegenerative conditions leading
to dystonia. Therefore, we ruled out dopamine-responsive
dystonia due to her levodopa unresponsiveness at the first stage.
We then performed a single gene analysis for TOR1A4, since
DYT-TORI1A is the most common cause of isolated genetic
dystonia in childhood.?!

In a study evaluating the relationship of trauma with
DYT-TORI1A, which was under the title of idiopathic torsion
dystonia according to the old classification, a genetic cause
was found in 85% of the patients, leading to the speculation
of genetic predisposing factors in the development of
post-traumatic dystonia.l'"! The effect of environmental
factors, especially in the development of monogenic dystonias,
has been investigated for years. It has been reported that
environmental factors may include perinatal stress, pain, drug,
and trauma.!'>!” Investigating environmental factors may help
determine when clinical signs of TOR1A, whose penetrans is
relatively low, will appear. TorsinA, the product of the TOR 1A
gene, is an endoplasmic reticulum (ER) protein.!'!*! In a very
recent study on the pathogenesis of DYT-TORI1A, the levels
and localization of TorsinA and TorsinB proteins, which
normally regulate cell stress, were impaired in the presence of
TOR 14 mutations. The stress-specific proteomic disturbances
were also identified in the DYT-TORIA genotype.?® In
the case of ER stress, an increase in torsinA level has been
shown in another study.?! The evidence of clinical findings
in stress situations in DYT-TOR 1A with defective (decreased
or impaired) torsinA production can be explained by this
mechanism. Therefore, we considered that DYT-TOR1A
may occur or progress after a stress situation such as surgery.
Although this subject has been an ongoing focus of attention
for many studies in the following years, the pathomechanism
still remains a mystery.["®! In a study published in 2021,
it was emphasized that environmental factors may be
effective in the development of isolated monogenic dystonia.
Rauschenberger ef al. suggested that environmental factors
disturb a sensorimotor system, where maladaptive plasticity
or an otherwise structural and neurochemical endophenotype
is barely compensated (second hit hypothesis). For this reason,
while TOR1A was the preexisting fertile background for the

development of dystonia, surgical stress precipitated it by
decompensating maladaptive plasticity in the sensorimotor
system.?”) Based on this information, we emphasize the
intrusive aspect of our case. Elucidating the gene function
and pathogenesis of DYT-TOR1A will help explain the
possible association with stress. Arachnoid cysts are a
common incidental finding on intracranial imaging in pediatric
patients. In a study of more than 10000 pediatric patients, the
prevalence of arachnoid cysts was found to be 2.6%.% Torsion
dystonia may not have been caused by an arachnoid cyst. We
thought that the arachnoid cyst with a high prevalence was
coincidental in our patient.

Further studies are needed on the effect of cellular stress on the
pathogenesis of DYT-TOR1A, a common isolated early-onset
genetic dystonia of childhood. The peculiarity of our case is
that it draws attention to the consideration of a genetically
related movement disorder in the presence of a neurological
lesion, such as a space occupying lesion in the operated cervical
spine. In the presence of a movement disorder, we think that
surgical interventions can be prevented by first defining the
phenomenology well and, if considered, using genetic analysis
methods.
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