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We report the case of a 52-year-old female with spinocerebellar 
ataxia (SCA) 13. She presented with complaints of insomnia and 
had a history of restless legs syndrome. Her polysomnogram 
revealed that she had a signifi cantly elevated periodic limb 
movement index, mild obstructive sleep apnea, and the 
absence of REM sleep. Sleep disorders have previously 
been described in patients with SCA 1, SCA 2, SCA 3, and 

SCA 6. To our knowledge, this is the fi rst description of sleep 
disorders in a patient with SCA 13.
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Spinocerebellar ataxia (SCA) consists of a group of autoso-
mal dominant disorders in which there is degeneration of 

the cerebellum and its connections. There are several different 
genetically heterogeneous subtypes, but all are characterized 
by ataxia and may have other overlapping clinical features 
such as dysarthria, incoordination, and nystagmus.1,2 No clini-
cal sign is specifi c for any one subtype.1 Patients with SCA 13 
can have a variable presentation ranging from slowly pro-
gressive childhood-onset ataxia along with mild intellectual 
disability to adult-onset progressive ataxia.3 The underlying 
defect is a mutation in the KCNC3 gene4 as opposed to CAG 
trinucleotide repeats, as is the case in patients with SCA 1, 
SCA 2, SCA 3, and SCA 6.5 The clinical features of SCA 13 
overlap with those of the other SCAs and the correct diagnosis 
can only be established by genetic testing for mutations in the 
KCNC3 gene.3

Several authors have previously described sleep changes 
and disorders in patients with SCAs (Table 1). There is a 
signifi cantly increased prevalence of insomnia and restless 
legs syndrome (RLS) in patients with SCA 2 and SCA 3.6,7 
REM sleep behavior disorder (RBD) has been associated with 
SCA 3.8–10 Polysomnographic studies have shown a signifi cant 
decrease in sleep effi ciency and REM sleep as well as a signif-
icant increase in the periodic limb movement index and REM 
without atonia in patients with SCA 2 and SCA 3.6,9 A sig-
nifi cant decrease in sleep effi ciency and REM sleep has also 
been reported in asymptomatic SCA 2 gene carriers.11 Sleep 
disorders have also been reported in patients with SCA 112,13

and SCA 6.14 Patients with SCA 6 have been reported to score 
higher on the Epworth Sleepiness Scale and the Pittsburgh 
Sleep Quality Index.15

To our knowledge, there are no previous descriptions of 
sleep disorders in patients with SCA 13. We present the case 
of a patient with this condition and describe her associated 
comorbid sleep disorders.
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REPORT OF CASE

A 52-year-old female was referred to the Dartmouth Hitch-
cock Sleep Disorders Center for the evaluation of her sleep on-
set and maintenance insomnia. She reported typically getting 
in to bed at 10 pm and then having 45- to 60-minute sleep la-
tency. She attributed this prolonged latency to having diffi culty 
shutting her mind off. She had symptoms suggestive of RLS 
and felt that at times this discomfort would interfere with her 
ability to fall asleep. She had between none to three night time 
awakenings during the night. She was not sure what would 
awaken her in the night. Once awake, she would again have 
diffi culty shutting her mind off and it would take her approxi-
mately one hour to fall back asleep. She typically would wake 
up for the day at around 5 am. In regard to daytime symptoms, 
she scored 8 on the Epworth Sleepiness Scale. She reported 
having some daytime fatigue and sleepiness. She denied tak-
ing any planned naps during the day or feeling sleepy while 
driving. She admitted to having around two episodes of in-
voluntary dozing per week in the evening and each episode 
would last for around 30 minutes. Review of systems was nega-
tive for snoring, witnessed apneas, nocturnal gasping, dream 
enactment, sleep walking, sleep related hallucinations, sleep 
paralysis, and cataplexy.

Her past medical and surgical history was signifi cant for 
anemia, dyslipidemia, depression, tonsillectomy, esophageal 
refl ux, and SCA 13, the diagnosis of which had been confi rmed 
by genetic testing. The latter had revealed a DNA sequence 
variant in her KCNC3 gene of an adenosine to guanine tran-
sition at nucleotide position 1771. She reported having mild 
problems with her balance and hand dexterity attributed to her 
SCA. With regard to her anemia, lab work revealed that her 
iron saturation was 31% and serum ferritin was 33 mcg/L. In 
regard to medication, she was taking gabapentin 300 mg twice 
a day and this had been started around 6 months prior for her 
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RLS. She was also on duloxetine 30 mg once a day for her de-
pression. This medication had been started one month prior to 
evaluation. Prior to this, she had been on sertraline. Her mood 
had improved with the duloxetine, but she did not find any im-
provement in her sleep with this medication or previously with 
the sertraline. Other pertinent medications included lorazepam 
1 mg at bedtime, which helped somewhat with her insomnia 
and ferrous gluconate 324 mg twice daily for anemia. Two of 
her sisters had spinocerebellar ataxia, and one of these sisters 
had also been diagnosed with obstructive sleep apnea. On ex-
amination, our patient weighed 130 lb and had a BMI of 21.63 
kg/m2. She had a Mallampati grade III oropharynx, a deviated 
nasal septum, and a neck circumference of 11.5 inches. She 
also had minimal dysarthria and mild dysmetria.

She was diagnosed with psychophysiologic insomnia. For-
mal cognitive behavioral therapy for insomnia (CBTI) was of-
fered to her, but she declined. An overnight polysomnogram 
was performed (Table 2). The most notable findings were the 
absence of REM sleep, an elevated periodic limb movement 
index, and a modest elevation in the apnea hypopnea index 
(AHI). Options for further management were discussed with 
her. She deferred CPAP but was interested in optimizing the 
treatment of her RLS. She was started on pramipexole 0.125 
mg with dinner, and this was gradually increased to 0.375 mg 

once a day. During a follow-up visit, she reported a significant 
improvement in her RLS symptoms and her sleep onset and 
maintenance insomnia.

DISCUSSION

Our case adds to the existing body of knowledge on sleep 
disorders in patients with spinocerebellar ataxia. This patient 
with SCA 13 had a history suggestive of a psychophysiologic 
insomnia and RLS. Her polysomnogram was most notable for 
frequent PLMS, the absence of REM sleep and mild sleep ap-
nea. Clinically, she responded well to a dopamine agonist with 
improvement in her RLS symptoms and insomnia.

This patient with SCA 13 had similar sleep complaints (RLS 
and insomnia) to patients with some of the other spinocerebel-
lar ataxias. She did have a ferritin level less than 50 mcg/L and 
was on duloxetine, both of which could have contributed to her 
RLS. She could also have had a neuropathy, though we did not 
perform an EMG/NCS on her. That being said, neuropathy is 
not considered a typical feature of SCA 13. It has also been 
reported that the prevalence of EMG/NCS abnormalities is the 
same in SCA 1, SCA 2, and SCA 3 patients with and without 
RLS.7,12 Studies have shown a reduction in striatal dopamine 
D2 receptor binding potential in the later stages of SCA 1, SCA 
2, and SCA 3, and dopamine transporter (DAT) density in pa-
tients with SCA 3 but have failed to show a correlation between 
these findings and the presence of RLS in these patients.16,17

Of note was the absence of REM sleep on the polysomno-
gram of this patient with SCA 13. The significance of this is 
unclear. The absence of REM sleep in this patient could be sec-
ondary to her medications (duloxetine and lorazepam), a first 
night effect, or possibly because of her underlying neurologic 
condition. REM sleep has been reported as decreased in SCA 
2, 3, and 6.6,9,10,14,18 The absence of REM sleep in this patient is 
consistent with the aforementioned findings in the other SCAs.

Obstructive sleep apnea, albeit of a mild degree was found 
in our subject. Her sister, who also has SCA 13, has obstructive 
sleep apnea as well. It is possible the occurrence of obstruc-
tive sleep apnea in our patient and her sister was coincidental. 
Snoring and witnessed apneas have been reported to occur to-
gether more frequently in SCA 3 patients.7 Along these same 
lines, patients with SCA 1, SCA 2, SCA 3, and SCA 6 have 
been reported to have sleep disordered breathing confirmed by 
polysomnography.10,13,14,18,19 It must be noted, though, that stud-
ies using polysomnography in patients with SCA 3 have failed 
to show a significantly higher incidence of sleep disordered 
breathing and a significantly different average respiratory dis-
turbance index (RDI) or average apnea hypopnea index (AHI) 

Table 1—Sleep related findings in the SCAs.
SCA Type Association with RLS REM Sleep without Atonia Decreased REM % Gene Gene Product

SCA 1 Yes12 no reports Yes13 ATXN1 Ataxin 1
SCA 2 Yes6,12 Yes6,18 Yes6,18 ATXN2 Ataxin 2
SCA 3 Yes7,8,12 Yes9,10 Yes9,10 ATXN3 Ataxin 3
SCA 6 Yes14 Yes14 Yes14 CACNA1A Cav2.1 

SCA, spinocerebellar ataxia; RLS, restless legs syndrome; REM, rapid eye movement.

Table 2—PSG findings in a patient with SCA 13.
Total recording time (min) 382.0
Total sleep time (min) 323.5
Sleep efficiency (%) 84.7
WASO (min) 52.5
Sleep onset latency (min) 6.0
Stage I (%) 25.8
Stage II (%) 46.4
Stage III (%) 27.8
REM (%) 0.0
Spontaneous arousal index (events/h) 25.0
PLMS index 103.3
PLMS with arousal index 8.2
Obstructive apnea index (events/h) 0.0
Central apnea index (events/h) 0.4
AHI (events/h) 7.2
Nadir saturation 92.0
Mean saturation 97.0

AHI, apnea hypopnea index; PLMS, periodic limb movement in sleep; 
PSG, polysomnogram; REM, rapid eye movement; SCA, spinocerebellar 
ataxia; WASO, wake after sleep onset.
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in these patients as compared to healthy controls.9,10 The cere-
bellum plays an underappreciated role in the sleep wake cycle20 
and breathing,21–23 and its involvement in patients with SCA 
might lead to some of their sleep and respiratory problems.

This patient had a mutation in her KCNC3 gene which en-
codes a type of voltage gated potassium channel called Kv3.3 
and is expressed throughout the brain with marked expression 
in the Purkinje cells of the cerebellum.24 It has been suggested 
that mutations in this gene can lead to altered calcium homeo-
stasis and cell death.25 This gene is also expressed in areas of 
the brain involved in the sleep wake cycle like the reticular 
nucleus of the thalamus and the reticular formation.24,26 One 
would thus expect that mutations in this gene would lead to 
alterations in sleep. To test this hypothesis, Espinosa and col-
leagues conducted a study on mice in which this gene and an-
other closely related gene called the KCNC1 gene had been 
knocked out.27 The KCNC1 gene encodes a type of voltage 
gated potassium channel called Kv3.1 and is co-expressed 
with the KCNC3 gene in several areas of the brain.28 The au-
thors found that Kv3.1−/− Kv3.3−/− (or double knock out) mice 
and Kv3.1−/− Kv3.3+/+ mice slept significantly less compared to 
Kv3.1+/+ Kv3.3+/+ (or wild-type [WT]) mice. This same study 
also showed that Kv3.1−/− Kv3.3−/− and Kv3.1−/− Kv3.3+/+ mice 
are more hyperactive than WT mice. The authors suggested 
that the KCNC3 gene may have a minor effect on sleep as com-
pared to the KCNC1 gene which appeared to have a major ef-
fect. There have been subsequent studies in mice which have 
looked at the effects of the KCNC1 and KCNC3 gene on sleep, 
but it has been difficult to discern from these studies what role 
defects in the KCNC3 gene have on sleep.26,28

Comorbid sleep disorders in the SCA population can fur-
ther reduce the functional level and quality of life of these pa-
tients. Providers should be aware of the potentially increased 
incidence of sleep disorders in SCA patients. This patient was 
on multiple medications including duloxetine, gabapentin, and 
lorazepam, which could have contributed to or altered some 
of her sleep related symptoms and PSG findings. These ab-
normalities, however, could also have been secondary to her 
underling SCA 13. The presence of similar abnormalities in 
other SCA types would suggest a relationship. Further study of 
larger populations of patients with SCA 13 would be required 
to see what associations could be definitively made between 
SCA 13 and these sleep disorders. Identifying and managing 
these early on can help these patients have an improved quality 
of life and improved functional status as well as prevent the 
development of further complications.
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