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Anti-DPPX encephalitis is a rare form of autoimmune encephalitis characterized antibodies against a subunit of
Kv4.2 potassium channels. Characteristic clinical features include cognitive dysfunction, parasomnias, psychosis,
and seizures. Motor symptoms typically include myoclonus, tremor, and midline ataxia. DPPX encephalitis
presenting as new-onset focal dystonia has not been previously described.

1. Introduction

Autoimmune encephalitis is a heterogenous group of disorders most
commonly characterized by neurocognitive decline, seizures, psychiat-
ric symptoms with hallucinations and delusions, and sleep disturbances
[1,2]. Movement disorders are other possible manifestations of auto-
immune encephalitis, and chorea, dyskinesias, ataxia, myoclonus, and
tremor are typically described in these conditions [1-4]. Distinct motor
symptoms may be suggestive for a specific type of causative antibodies,
such as orofacial-lingual dyskinesia with N-methyl-D-aspartate receptor
encephalitis [2]. Dystonia is relatively rarely observed in patients with
autoimmune encephalitis with a notable exception of LGI1 encephalitis,
where faciobrachial dystonic seizures are essentially diagnostic for this
entity.

Anti-dipeptidyl-peptidase-like protein-6 (DPPX) encephalitis is a rare
form of autoimmune encephalitis characterized by the presence of an-
tibodies against DPPX, a subunit of Kv4.2 potassium channels [5].
Characteristic clinical features include rapid onset of cognitive prob-
lems, parasomnias, psychosis with hallucinations and seizures [5]. Anti-
DPPX autoimmune encephalitis typically presents with a distinctive
pattern of symptom onset, characterized initially by prominent gastro-
intestinal manifestations including severe diarrhea and weight loss.
Over time, patients develop progressive neurological symptoms, which
typically begin with subtle cognitive changes and sleep disturbances
before advancing to more severe manifestations such as memory
impairment, movement disorders, and speech difficulties [4]. Motor
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abnormalities typically include myoclonus, mild postural tremor and
mild midline gait ataxia. With disease progression, patients may expe-
rience myoclonus, hyperekplexia, autonomic dysfunction, and seizures.
This temporal evolution from predominant gastrointestinal symptoms to
multisystem neurological involvement is a hallmark feature that can aid
in early recognition of this rare but treatable autoimmune condition [5].

Dystonia has not been reported as a feature in DPPX encephalitis.
Here we report a patient diagnosed with DPPX encephalitis who also
developed severe multisegmental dystonia, further widening the clinical
phenotype of this autoimmune encephalitis.

2. Case Report

We describe a 35-year-old male who presented with a three-year
history of visual hallucinations, cognitive decline, gait disturbance,
and parasomnias with severe insomnia. These symptoms were preceded
by chronic diarrhea and an approximate 15 kg weight loss. His neuro-
logic examination showed midline gait ataxia and a mild bilateral
postural arm tremor. Family also reported occasional muscle jerks in
early stages of his disease, but they were never observed during multiple
neurologic examinations. The patient’s level of functionality deterio-
rated to a level requiring near-total care by his family. Approximately
two years after the onset of his symptoms he also developed cervical
dystonia with predominant head turning to left and tilting to the right.
Retrocollis was also present (Video S1 and S2). He also exhibited
bilateral hand dystonia with wrist flexion. He had a baseline Toronto
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Western Spasmodic Torticollis Rating Scale (TWISTER) severity score of
24; he had no exposure to dopamine-blocking agents. Myoclonic jerks,
startle reaction, or tremor was not observed during repeated neurologic
examinations.

Initial autoimmune and reversible encephalopathy workup was
negative. MRI was unremarkable, and metabolic PET scan showed pat-
chy areas of reduced uptake in both frontal lobes. Over the course of 64
h, EEG monitoring did not identify epileptic activity. However, there
was absence of sleep activity over the entirety of the recording period.
CSF studies demonstrated seven nucleated cells, normal total protein
and the presence of four oligoclonal bands. An initial paraneoplastic/
autoimmune encephalitis panel did not reveal evidence of disease.
Extended reanalysis of the paraneoplastic panel, all performed at the
Mayo Clinic Laboratories, revealed the presence of anti-DPPX anti-
bodies, and cell-based assay showed a high positive anti-DPPX antibody
titer. Creatine kinase (CK) levels were never elevated.

Treatment with cyclophosphamide, and later with rituximab, resul-
ted in improvement of the patient’s cognitive and psychiatric symptoms.
He completed six infusions of cyclophosphamide at the dose of 1140 mg
(600 mg/m?), followed by Rituximab 1000 mg every six months, with
three completed cycles so far. However, this has not improved his dys-
tonia, thus therapy with botulinum A toxin was initiated. A treatment
regimen of 1000U total of botulinum A toxin with 500U used for cervical
dystonia and 500U utilized for bilateral hand dystonia significantly
improved his cervical and limb dystonia. Ongoing treatment was
continued with botulinum toxin every three months and with rituximab
every six months. Immunosuppression resulted in lack of symptom
progression.

Family history was negative for any neurologic problems, including
dystonia in all first- and second-degree relatives. Both parents of the
proband were examined by the corresponding author, and their exam-
ination was unremarkable.

3. Discussion

Anti-DPPX encephalitis has distinct clinical features of initial
gastrointestinal problems and weight loss, followed by neurocognitive
and psychiatric symptoms [5]. However, this entity currently lacks
defined diagnostic criteria and treatment guidelines and requires a high
index of suspicion. Movement abnormalities are relatively common but
quite non-specific. DPPX encephalitis presenting as new-onset focal
dystonia has not been previously described. Our report expands upon
motor phenomenology that may be associated with this autoimmune
condition.

Myoclonus and hyperekplexia are most typical core motor features of
DPPX encephalitis [6]. CNS hyperexcitability is a prominent patho-
physiologic phenomenon in most patients, and this may be associated
with additional muscle rigidity [7]. Our patients did not demonstrate
myoclonus or startle reaction, but he exhibited a typical cervical and
limb dystonia with involuntary, sustained, or repetitive muscle con-
tractions causing abnormal postures. Interestingly, his family reported
some jerking movement early in the course of the disease, but they were
never observed during our examinations. The reason why our patient
developed more dystonic phenomenology rather than hyperkinetic
myoclonus is unknown. However, pathogenesis of dystonia also involves
cortical hyperexcitability, and it is possible that additional basal ganglia
involvement may be the reason for more pleomorphic motor phenom-
enology in our patients.

Management of DPPX encephalitis primarily focuses on treating the
underlying autoimmune condition with immunotherapy [5]. Our
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patient experienced improvement of symptoms except for multifocal
dystonia. Standard therapeutic approach with botulinum A toxin ther-
apy resulted in control of dystonic symptoms.

The presence of dystonia along with other neurological symptoms
that are preceded by gastrointestinal problems may help differentiate
DPPX encephalitis from other conditions in the future as more cases are
recognized. However, the prevalence of dystonia in DPPX encephalitis
remains unknown and this report should increase the awareness of this
symptom in this autoimmune encephalitis.

4. Ethical Compliance Statement

All procedures performed in studies involving human participants
were in accordance with the ethical standards of respect for persons,
beneficence, and justice. As this was a case study, IRB oversight was not
necessary. Written and verbal consent was granted by the patient and his
medical decision maker, his mother, for the use of his deidentified data,
pictures, and videos. Measures were taken to eliminate identifiable pa-
tient features such as his head, face, and eyes. We confirm that we have
read the Journal’s position on issues involved in ethical publication and
affirm that this work is consistent with those guidelines.
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