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Table 1: Clinical features of 20 patients with SUNCT attributed to neoplasm

BCT = bromocriptine, CA = Carbamazepine, CAB = cabergoline, CPA = cerebellopontine angle, CT = computed tomography, DA = dopamine, GBP = 
gabapentin, LMT = lamotrigine, MRI = magnetic resonance, N/A = not applicable

Cervical Dystonia with Cerebellar Ataxia in KCNA1 Mutation: 
A Phenotypic Expansion

Dear Sir,

The KCNA1 gene encodes the voltage‑gated potassium (K+) 
channel Kv1.1 α‑sub‑units, and the mutation has been primarily 
linked to episodic ataxia type 1 (EA1). Some patients have EA1 
with epilepsy or de novo epilepsy without EA1 in this mutation. 
It has also been associated with hypomagnesemia, paroxysmal 
dyskinesia, and myokymia.[1] EA1 is characterized by intermittent 

ataxia, dysarthria, and myokymia precipitated by the exercise, 
emotional stress, temperature, and sudden movement. However, 
persistent cerebellar ataxia with dystonia as a phenotype of 
KCNA1 gene mutation has not been described. Here, we 
report a 20‑year‑old lady who presented with cervical dystonia 
followed by persistent cerebellar ataxia. Genetic analysis showed 
heterozygous missense mutation in the KCNA1 gene.
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A 23‑year‑old lady born out of consanguineous parentage with 
normal perinatal history and developmental milestones had 
presented with the history of abnormal posturing of the head 
in the form of head turn to the right for 3 years. The abnormal 
posturing was persistent, with an increase in severity on anxiety 
and walking. There was no diurnal variation. After 1 month, the 
patient developed walking difficulty in the form of imbalance 
and tremulousness of both hand on target‑oriented activities. 
There were no speech, visual, and hearing disturbances. 
There were no seizures and myoclonus and behavioral 
changes. The family history was non‑contributory. Systemic 
examination was unremarkable. Neurological examination 
showed normal cognition, vision, and cranial nerves. There 
was bilateral horizontal gaze‑evoked nystagmus. She had 
anterior sagittal shift (a combination of anterocollis and 
retrocaput), left horizontal shift of the head, right laterocaput, 
and left laterocollis with dystonic tremors during both rest 
and walking, worsening on walking. There was no null point. 
The muscle tone, power, and reflexes were normal. There was 
bilateral impaired finger–nose–finger coordination, heel–knee 
coordination, dysdiadochokinesia, and impaired tandem gait 
with gait ataxia [Videos 1,2,3]. Sensory examination and 
plantar responses were normal. Complete blood counts and 
renal, hepatic, and thyroid function tests were normal. Slit 
lamp examination did not show Kayser–Fleischer rings. 
Peripheral smear for acanthocytes was negative. The serum 
vasculitis profile, copper, and ceruloplasmin were normal. 
Brain magnetic resonance imaging (MRI) was normal. Genetic 
analysis showed a novel heterozygous missense variant 
(p. Arg295Cys) in exon 2 of the KCNA1 gene (NM_000217.3). 
The missense variant KCNA1 (NM_000217.3): c. 883C > T 
(p. Arg295Cys) has not been reported previously as a benign 
variant to our knowledge. The p. Arg295Cys variant is 
novel (not in any individuals) in gnomAD. The p. Arg295Cys 
variant is novel (not in any individuals) in 1 kG. The 
p. Arg295Cys missense variant is predicted to be damaging 
by both SIFT and PolyPhen2. As the clinical phenotype of 
the proband almost matches with that of the disorder caused 
by pathogenic variants in the gene KCNA1, this variant was 
classified as likely pathogenic according to the American 
College of Medical Genetics (ACMG) guidelines. The patient 
received botulinum toxin (100 units) for rotational torticollis 
and had moderate improvement for 3 months. She was treated 
with tetrabenazine (75 mg/day), trihexyphenidyl (10 mg/day), 
and acetazolamide (750 mg/day). There was no improvement 
in gait ataxia.

The KCNA1 gene encodes the voltage‑gated Kv1.1 potassium 
channel. The gene mutation primarily causes EA1 with 
myokymia and with/without epilepsy. The ataxia because of 
KCNA1 gene mutation is because of the lower availability 
of Kv1.1 channels in the cerebellum and hippocampus. This 
low functional reserve of Kv1.1 renders the cerebellum and 
hippocampus especially vulnerable to Kv1.1 deficits. In EA1, 
there is hyper‑excitability of basket cells in the cerebellum 
because of the Kv1.1 dysfunction, leading to excessive 

inhibition of Purkinje cells and subsequent motor deficits.[2] 
The KCNA1 gene mutation causing cervical dystonia and 
persistent cerebellar ataxia is rare. Our patient had a peculiar 
phenotype wherein she had cervical dystonia as the initial 
symptom, followed by the development of cerebellar ataxia 
which was non‑episodic unlike in EA wherein the ataxic 
attacks are precipitated by the exercise, emotional stress, 
temperature, and sudden movement with normality in the 
inter‑ictal period. She did not have myokymia. We found 
a novel heterozygous missense variant (p. Arg295Cys) in 
exon 2 of the KCNA1 gene (NM_000217.3). EA1 is mainly 
caused by missense genetic mutations. There are 47 KCNA1 
mutations identified in EA1 patients that are pathogenic 
or likely pathogenic.[3] Hyperthermia associated with EA1 
has been reported in two patients with different KCNA1 
mutations in the voltage‑sensing domain. KCNA1 mutations 
have been associated with myokymia or neuromyotonia 
without ataxia and paroxysmal kinesigenic dyskinesia.[1] Lee 
et al.[4] (2021) reported another phenotype with KCNA1 gene 
mutation wherein a patient aged 51 years had progressive 
cerebellar syndrome with generalized myoclonus. Brain 
MRI showed cerebellar atrophy. They found a novel 
heterozygous mutation of KCNA1: a frameshift mutation of 
c. 791del (p. Pro264LeufsTer 10) (NM_000217.2). Demos 
et al.[5] (2009) reported persistent cerebellar dysfunction with 
cerebellar atrophy in a family with KCNA1 gene mutation c. 
1222G > T (p. Val408Leu). Rogers et al.[6] (2018) reported 
four cases of infantile epileptic encephalopathy and cognitive 
impairment because of de novo KCNA1 variants.

KCNA1 channelopathy has broad phenotypic variability which 
is influenced by the location and nature of the mutated amino 
acid residue. EA1 is the most common phenotype of KCNA1 
channelopathy. However, this case reports an expansion in 
the clinical phenotype of KCNA1 channelopathy in the form 
of dystonia and persistent cerebellar ataxia without episodic 
variability.
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Scrub Typhus Associated with Central and Peripheral Nervous 
System Involvement: A Rare Diagnostic Entity

Sir,

Scrub typhus is an acute febrile illness endemic in areas of South 
East Asia, Japan, Australia, and the Pacific islands. It is caused by 
Orientia tsutsugamushi, an obligate intracellular Gram‑negative 
organism that targets endothelial cells causing vasculitis 
leading to multisystem involvement.[1] Meningoencephalitis 
is the most commonly described neurological manifestation. 
Peripheral nervous system involvement is relatively rare. Only 
a few case reports of Guillain–Barre syndrome (GBS) are 
described in the literature.[2‑4] Here we report a case of scrub 
typhus in a young male with central and peripheral nervous 
system involvement.

A 35‑year‑old farmer presented with 5 days history of 
high‑grade fever, three episodes of seizures, and altered 
sensorium. There was no history of cough, loose stools, 
or burning micturition. On examination, subconjunctival 
hemorrhage was noted along with positive Kernig’s sign and 
Brudzinski’s sign and splenomegaly with a Glasgow Coma 
Scale (GCS) score of E3V3M4. There was no rash, eschar, 
or lymphadenopathy. Laboratory results showed white blood 
cell (WBC) of 12,180/mm3 (4000–10,000/mm3), hemoglobin 
of 10.7 g/dL (12–16 g/dL), platelet count of 36000/mm3 
(15000–400000/mm3), aspartate aminotransferase/alanine 
aminotransferase (AST/ALT) 310/270 IU/L (5–35/5–40 IU/L), 
and total bilirubin of 3.3 mg/dL (0.2–1.4 mg/dL). Renal 
function tests showed blood urea of 82 mg/dL (8–20 mg/dL) 
and creatinine of 8.2 mg/dL (0.5–1.3 mg/dL). Antigen tests 
for malaria and typhi dot serology were negative. Dengue, 
hepatitis B, hepatitis C, human immunodeficiency virus 
1 and 2, herpes simplex virus, and varicella‑zoster virus 
testing by enzyme‑linked immunosorbent assay (ELISA) 
was negative. Leptospira serological test was also negative. 

Scrub typhus immunoglobulin IgM antibody was positive 
by solid‑phase immunochromatographic assay in titer of 
6.26 (normal‑‑ <0.46).

Magnetic resonance imaging (MRI) Brain was normal. 
Cerebrospinal fluid (CSF) study showed cells of 80/mm3 
(0–5/mm3), protein of 82 mg/dL (15–50 mg/dL), and 
glucose 58 mg/dL (45–80 mg/dL). Because of acute febrile 
encephalopathy with multisystem involvement in the form of 
meningoencephalitis, thrombocytopenia, hepatitis, and acute 
renal failure with a positive serological study of scrub typhus, 
the possibility of multiorgan dysfunction syndrome with scrub 
typhus was kept as a possibility. The patient was treated with 
doxycycline 100 mg twice daily, three cycles of hemodialysis 
for acute renal failure, and antiepileptics for seizures. His GCS 
score after 7 days of treatment was E4V5M6 and renal function 
tests were completely normalized.

Two weeks into the illness, the patient developed acute flaccid 
areflexic quadriparesis with bulbar involvement. Nerve 
conduction studies revealed prolonged distal latencies, reduced 
conduction velocities, and absent F responses involving 
motor nerves suggestive of demyelinating polyneuropathy 
with sparing of sensory nerve action potentials. CSF analysis 
revealed 8 cells/mm3 with lymphocytic predominance, normal 
glucose and protein values of 76 mg/dL.

Given the clinical, electrophysiologic profile, and CSF 
showing albumin cytologic dissociation, a possible diagnosis 
of post‑infectious Guillain–Barre syndrome was made and the 
patient was treated with intravenous immunoglobulin (IVIG) at a 
dose of 2 g/kg body weight over 5 days and physiotherapy. The 
patient improved over the next 2 weeks and was discharged in 
stable condition when he was able to walk with minimal support.
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