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Abstract

Spinocerebellar ataxia (SCA) is an autosomal dominant disease with
high genetic heterogeneity, which cannot be cured until now. Accord-
ing to clinical manifestations or genetic pathology classification, SCA
types 1 to 47 have been characterized so far, and the pathogenic genes
of 28 SCA types have been identified. The clinical manifestations of
the disease are diverse and easy to be misdiagnosed. This study aims
to describe the family characteristics, specific clinical manifestations
and genotyping of SCA patients. Magnetic resonance imaging (MRI)
was used to check the atrophy of the brain and spinal cord. The lumbar
spondylolisthesis was examined by computed tomography (CT). The
possible influencing factors were analyzed by questioning each mem-
ber of the patient’s family, especially the persons with the disease,
to draw the genetic genealogy. Relevant literatures were searched
to compare differences in genotypes between the patient and similar
clinical manifestations. Craniocerebral MRI showed that cerebellar
sulcus widened and deepened, vermis atrophy; enlargement of the
cistern around the brainstem; cerebral cortex atrophy, furrow, fissure
widen. Lumbar CT showed L3 spondylolisthesis slightly to the right.
Genetic genealogy showed that the children of the patients still had
the disease, and the children of the patients without the disease were
all normal, which is consistent with the autosomal dominant genetic
law. Compared with the literature, the patient had the same clinical
manifestations as Machado’s disease: convex eyes, dysarthria, termi-
nal muscles atrophy, ataxia gait, weakened tendon reflex, and arched
foot. The same clinical manifestations of SCA40 included ataxia,
wide-based gait, poor range discrimination and rotation movement
disorder, but there were also many discrepancies. The patient’s lum-
bar spondylolisthesis and valvular prolapse were not present in any
of the previous types. In conclusion, craniocerebral MRI and gene
sequencing can help distinguish and diagnosis the subtypes of SCA;
whether this patient is a new subtype with lumbar spondylolisthesis
and heart valve prolapse needs further study; this genealogy supports
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that through eugenics dominant genetic diseases being passed on to
the offspring can be avoided.
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Introduction

Spinocerebellar ataxia (SCA) lesions often involve the spinal
cord, cerebellum and brainstem, which are autosomal dominant
genetic diseases with high genetic heterogeneity, with usually
30 - 40 years old insidious onset and slow progress. There
is childhood or over 70 years old onsets; and most of them
become unable to walk 10 - 20 years after the onset. Ataxia
of lower limbs is almost the first symptom of SCA, which is
manifested as unstable gait, fall easily, unclear speech, clumsy
hands, intention tremor, nystagmus, dementia and distal mus-
cular atrophy. Physical examination shows dystonia, hyperre-
flexia, pathological positive, spasmodic gait, tuning fork vibra-
tion and body sensation loss. The clinical manifestations are
diverse, and there are no effective treatments to date [1, 2].
With the development of medical genetics and the exten-
sive clinical application of next-generation sequencing, SCA is
divided into subtypes such as SCA type 1 to SCA type 47 ac-
cording to the differences of related chromosomes, gene loci,
coding products and clinical manifestations [3-11]. The distri-
bution of SCA subtypes is different in different countries and
races. Among them, SCA3 (Machado-Joseph disease, MID) is
the commonest subtype of Chinese gene detection, accounting
for more than 50% of SCA patients. The gene is located on
the chromosome 14q32.1 and encodes the ataxin-3 (ATXN3)
protein [12]. The clinical manifestations of SCA3 are diverse,
mainly characterized by progressive cerebellar ataxia; and
some patients are mainly characterized by pyramidal tract
signs (muscle atrophy, abnormal muscle tone) and extrapyram-
idal signs (Parkinson’s disease, chorea), and even spastic para-
plegia and other clinical symptoms [4]. SCA40 gene is located
at 14p32.11 and can encode the protein CCDC88C, which is
one of the SCA type newly discovered. It is mainly manifested
as ataxia, wide-based gait, poor distance distinguish, intention
tremor, rotation movement disorder, and tendon reflex hyper-
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activity. The age of the onset is generally greater than 42 years
[9]. In general, patients often suffer from unstable walking as
the first symptom, mistakenly believing that it is a lumbar dis-
ease, and seek medical treatment in the Spinal Surgery.

Lumbar spondylosis is clinically manifested as lumbago
and limited lumbar activity, which is caused by acute and
chronic injury of the spine and soft tissue around the spine,
lumbar disc degeneration, and lumbar vertebrae hyperplasia.
Due to that the location and size of nucleus pulposus protru-
sion, spinal canal diameter, pathological characteristics, body
state and individual sensitivity are different, the clinical mani-
festations differ. In general, patients present with walking in-
stability, weakened tendon reflex, terminal muscular atrophy,
and other problems, similar to the clinical manifestations of
spinal cerebellar ataxia [13].

In this study, the patient’s walking instability was the most
painful manifestation, accompanied by lumbago. Lumbar spine
magnetic resonance imaging (MRI) and computed tomography
(CT) examination in the Spine Surgery Department revealed
lumbar disc herniation and spondylolisthesis, which was di-
agnosed as lumbar spondylolisthesis. After treatment for the
lumbar vertebrae, the patient’s symptoms did not improve, and
he was transferred to the Department of Neurology. Through
detailed neurological examination and questioning of the fam-
ily history, the final diagnosis of spinal cerebellar ataxia was
proposed; but the patient refused to undergo gene examination,
so we could not know the accurate genotype. After literature re-
view, it was compared with the clinical manifestations of SCA
type 1 to SCA type 47 in detail, which revealed that this patient
were highly similar to those of SCA3 and SCA40; but there
were also a variety of manifestations inconsistent with them,
and the lumbar spondylolisthesis and valve prolapse of this pa-
tient were not the manifestations of the previous types.

Case Report

A 61-year-old male patient was admitted to the Spine Surgery
Department due to unsteady walking for 3 years without previ-
ous special medical history. Lumbar MRI examination showed
that L4-S1 vertebral body relative edge saw strip T2WI high
signal, lumbar intervertebral disc T2WI signal decreased, L.3-4
intervertebral disc protruded to the left rear, L4-5 interverte-
bral disc protruded to the right rear, L5-S1 intervertebral disc
protruded to the posterior aspect, dural sac was compressed
and deformed, bilateral crypt was slightly narrow, and nerve
root was slightly compressed; Lumbar CT revealed that L3
vertebral body slightly shifted to the right, which was diag-
nosed as lumbar spondylolisthesis. After lumbar external fixa-
tion, physiotherapy, massage, acupuncture and moxibustion,
improving microcirculation therapy and other treatments, the
patient did not get better, and he was transferred to the De-
partment of Neurology after consultation. His medical history
showed that in the past 3 years, the patient had unstable gait,
fell easily, the tone of speech changed, occasionally drinking
water could easily lead to coughing, limbs muscles gradually
atrophied; and there were many people in the family that had
similar presenting symptoms in the same age group.
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Study methods

Draw genetic genealogy map

There were many members of the proband family, which could
be traced back to the previous two generations and the next
generation. Through the description by the proband and tele-
phone inquiry to the family members, the relationship between
the family members and the proband, clinical manifestations,
age of onset, progress and final results were recorded in detail,
and the genetic genealogy map was drawn.

Neurological examination

The patient was conscious, proptosis, both pupils equally large
and round, with a diameter of 3 mm, sensitive to light reflection,
freely moving in all directions of the eyeballs on both sides,
without nystagmus; facial muscle atrophy, bilateral nasolabial
groove symmetry, speech tone abnormalities, drinking water
could easily lead to coughing, hearing loss; the muscles of the
limbs were atrophic, the muscle strength and muscle tension
were normal, decreased knee and Achilles tendon reflexes,
deep and superficial sensation without abnormalities, finger-
nose test was not accurate, poor ability to discriminate distance,
rotation test positive, Romberg sign (+), wide-based gait, heel-
knee-shin test positive, arched foot; neck soft and no resistance,
bilateral Kernig’s sign and Brudzinski’s sign all negative.

Diagnosis and treatment

According to the patient’s symptoms, signs and family his-
tory, the diagnosis of hereditary spinocerebellar ataxia was
considered. Relevant examinations were performed: craniocer-
ebral MRI, cervical MRI, brainstem auditory evoked potential
(BAEP), fundus examination, limb electromyography (EMG),
electrocardiogram (ECG), cardiac color Doppler ultrasound,
blood routine, thyroid function, etc. He was suggested to perform
the family gene and neurological pathology examination, but the
patient refused. When the patient learned that there was no ef-
fective treatment for the disease, he required to be discharged.

Relevant literature retrieval and analysis

We searched related original papers from PubMed, Medline,
ISI Web of Science, Elsevier Science Direct, China Knowl-
edge Network (CNXI), Chongqing Weipu (VIP) and Wanfang,
etc. The retrieval time was from the database construction
to May 1, 2019, and the keywords used are: spinocerebellar
ataxia, SCA, Machado-Joseph disease, MJD, CCDC88C, and
genetic genealogy map. The search method was the subject
words combined with free words. In addition, references from
qualified publications were manually screened for potential
references. Inclusion and exclusion criteria: duplicate refer-
ences were deleted. During title and abstract screening, lit-
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Figure 1. Proband’s craniocerebral and cervical MRI. Sagittal scan of craniocerebral showed: cerebellar cortical sulcus widened,
cerebellar atrophy as a whole; brain stem atrophy obviously, and dorsal curvature of the pons disappeared basically; cerebellar
upper pool, cerebellar medullary pool, and fourth ventricle were enlarged. Transverse craniocerebral scan showed: the cerebellar
sulcus widened and deepened, and vermis atrophy; brain pool around the brain stem expands. The sagittal position of the cervi-
cal spinal cord showed: the cervical spinal cord was significantly thinner. MRI: magnetic resonance imaging.

erature that did not meet our inclusion criteria was excluded.
Genetic loci, coding proteins, CAG repeats, age of onset, clini-
cal manifestations and complications of each SCA type and
subtype were collected according to literature. The subtypes
with similar clinical symptoms in this patient were tabulated to
compare their genetic and clinical heterogeneity.

Study results

Routine inspection

BAEP showed extensive bilateral lesions consistent with the pa-
tient’s hearing loss. NCV showed that the conduction velocity
and amplitude of femoral nerve, tibial nerve, common peroneal
nerve, lateral femoral cutaneous nerve and superficial peroneal
nerve were normal. EMG showed that no significant fibrillation
and positive sharp wave in the rectus femoris, tibialis anterior
and gastrocnemius; the unit amplitude and time limit of light
contraction motion were normal; it indicated that the patient’s
lower limb nerves and muscles had no obvious damage. Blood
routine showed: hemoglobin 98 g/L, hematocrit 0.319, average
red blood cell volume 67.9 fL, average hemoglobin concentra-
tion 307 g/L, suggesting mild small-cell hypochromic anemia
resulted from iron deficiency. Vitamin examination showed that
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vitamin D 22.46 nmol/L, vitamin E 9.38 pg/mL, vitamin B1,
vitamin B6 and vitamin B12 were not significantly abnormal,
which could exclude neuropathy caused by vitamin metabolic
disorders, such as spinal cord subacute combined degeneration.
The patient had normal thyroid function and the associated
metabolic disease might not be considered.

Craniocerebral and cervical MRI

The results of craniocerebral MRI showed cerebellar sulcus
widened and deepened, vermis atrophy, enlargement of the brain
pool around the brain stem indicated that the brain stem became
smaller, cerebral cortex atrophy, furrow and fissure widen. Cer-
vical MRI showed that the cervical spinal cord was significantly
thinner, the surrounding space was enlarged, there was no ab-
normal signal in the spinal cord, there was no obvious degenera-
tive change in the cervical spine, and the intervertebral disc was
slightly herniated. Therefore, relevant neurological symptoms
caused by spinal cord compression could be excluded (Fig. 1).

Cardiac examination result

The patient denied any history of chest pain. On auscultation,
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Figure 2. Proband’s lumbar spondylolisthesis images. (a) Lumbar sagittal MRI: L3 slipped slightly backward. (b) Lumbar CT
surface reconstruction image: L3 spondylolisthesis to the right. CT: computed tomography.

non-ejective clicks could be heard in the middle and late stage
of apex contraction, which was considered to be caused by the
chordae that was suddenly tightened or the prolapse of the leaf-
lets suddenly stopped. It was consistent with the performance
of valve prolapse. ECG examination revealed that P wave: (-),
QRS group: V1 lead was 1sR’ type, other lead ends were blunt,
QRS total time limit > 0.11 s, ST segment: V1 - V3 lead down
(secondary change), T wave: V1 - V3 lead inverted (second-
ary change), indicating ST segment changed and conduction
blocked. Cardiac color Doppler ultrasonography showed aor-
tic sinus and ascending aorta widened, left heart enlargement,
left ventricular wall thickening, mitral valve posterior valve
prolapse (the apex of the posterior flap P2-P3 region was “fish-
hook” took off to the left atrium, opened well) and slightly
closed incomplete, left ventricular diastolic dysfunction. Ac-
cording to this, it could be diagnosed as valve prolapse.

Lumbar CT and MRI examination

The patient walked unsteadily, used a cane with one hand for
a long time, and the center of gravity was tilted to the right.
The CT examination of the lumbar coronal position showed
that the lumbar vertebra 3 was slightly shifted to the right. Ac-
cording to Meyerding method, it accorded with degree I (slip-
page < 25%). Lumbar sagittal MRI showed: L3 mild posterior
slippage, and disc herniation, dural sac was compressed and
deformed, nerve root was slightly compressed, chondritis oc-
curred at the opposite edge of the L4-S1 vertebral body. How-
ever, there was no direct relationship between lumbar spine
lesion and walking instability (Fig. 2).

Family disease spectrum

There were 57 people with blood relationship in the family, in-
cluding five patients, two suspected patients, four females and
three males. All of them had symptoms around the age of 60.
The symptoms were characterized by tone change, unstable
walking, and widening of the walk base, muscle atrophy, and
progressive aggravation. Currently, four people had died. Ac-
cording to the proband’s narration: the grandmother appeared
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gait instability around the age of 60, walking sway, and gradu-
ally paralyzed in bed, and had died; the elder aunt appeared
needing to rely on walking sticks around the age of 60, and
had lower limb muscle atrophy, and had died. The mother’s
symptoms appeared at 63 years old, including that drinking
water could easily lead to coughing, hearing loss, walking in-
stability, easy to fall; she could not take care of herself, and
limb muscle atrophy was obvious, and had died. The younger
uncle’s symptoms appeared at 55 years old with progressive
instability of walking, wide-based gait, crutch holding, and
muscular atrophy of both lower limbs. Symptoms of the older
sister (the daughter of the aunt) appeared at 60 years old with
walking unsteadily and gradually becoming worse. At present,
she needed to be helped go up and down stairs, occasional-
ly falling, and the fine movements were poor. Symptoms of
the younger brother (the son of the younger uncle) appeared
around 50 years old, with unstable walking, and his step base
was widened. However, he died unexpectedly, specific rea-
sons unknown. The children of the sick members had not yet
reached the age of 50, and there were currently no cases. The
specific family relationship was shown in Figure 3.

Comparison of proband’s symptoms with SCA subtypes

According to the clinical manifestations of the patient, geno-
types with similar clinical manifestations were extracted from
previous literatures; and gene loci, coding proteins, CAG repe-
tition times, age of onset, and clinical characteristics were list-
ed, as shown in Table 1 for details [4, 10, 12, 14-18]. Accord-
ing to Table 1, the patient had proptosis, facial muscle atrophy,
hearing loss, tone anomaly, drinking water could easily lead to
coughing, limb muscle atrophy, muscle strength and muscle
tension normal, wide-based gait, decreased knee and Achil-
les tendon reflexes, deep and superficial sensation without
abnormalities, finger-nose test was not accurate, poor ability
to discriminate distance, rotation test positive, Romberg sign
(+), heel-knee-shin test positive, arched foot, and lumbar spon-
dylolisthesis; which was Similar to Machado’s disease [4, 17,
18] and SCA40 [9, 19]. Compared with Machado’s disease,
there was no soft palate weakness, nystagmus, eyelid opening
difficulty, upper vision difficulty, limb bundle tremor, scolio-
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Figure 3. Family

sis or hypoesthesia of vibration. Compared with type SCA40,
there was no intention tremor or tendon hyperreflexia.

Discussion

SCA is a large class of neurodegenerative degenerative diseas-
es characterized by chronic progressive ataxia, a genetic defect
caused by abnormal doubling mutations in CAG nucleic acid
repeats, which repeatedly encodes the polyglutamine channel
on the P/Q type calcium channel alpha 1A subunit. In many
cases the amplified fragment size is associated with disease
severity. The diverse clinical manifestations are mainly associ-
ated with the damage and dysfunction of cerebellum, pyrami-

Table 1. Genetic and Clinical Features of Similar SCA Subtypes

. Sick female

Sick male

Possible sick female

I Possible diseased male

7 sisters and offspring normal
2 sisters and offspring normal
3 brothers and offspring normal
Deceased

7’ Proband

genealogy.

dal system, extrapyramidal system, motor neurons and other
systems. Symptoms of pyramidal system include muscular
atrophy, dystonia, and even spastic paraplegia. Extrapyrami-
dal symptoms may also occur such as Parkinson’s disease and
chorea. A few patients only have extrapyramidal symptoms,
with cerebellar disorders symptoms not obvious, especially in
the early stage. It is difficult to distinguish from those diseases
with similar clinical symptoms, such as lumbar spondylosis,
Parkinson’s disease, chorea, and bradykinesia, and it is easy to
be misdiagnosed [2, 5, 11, 14].

The current clinical diagnosis of spinal cerebellar ataxia
is based on: 1) Ataxia, dysarthria, pyramidal tract signs and
other typical common symptoms, which can be accompanied
by ophthalmic palsy, extrapyramidal symptoms and retinal

SCAs Gene loci Coding proteins  CAG repetition Onset (years) Clinical characteristics
SCA1 6p22 Ataxin-1 N <39 30 (6 - 60) Ophthalmoplegia, upper vision difficulty
P>40
SCA2 12p24.12  Ataxin-2 N=14-32 30 (baby - 67) “Weak tendon reflex”, slow eye straddle
P>35
SCA3 14p32.1 Ataxin-3 N <42 30 (6 - 70) “Muscle atrophy”, myoclonus, lingual fibrillation,
P>61 “proptosis”
Machado’s 14p32.1 Ataxin-3 N=12-44 > 50 “Proptosis”, nystagmus, eyelid opening difficulty, upper
disease P>51 vision difficulty, “dysarthria”, limb bundle tremor and
“terminal muscular atrophy”, “ataxia gait”, “weakened
tendon reflex”, hypoesthesia, scoliosis, “arch foot”
SCA4 16p22.1 PLEKHG4 - 40 or 50 Vibration sensation, joint position sensation disappeared,
pain sensation decreased, “Achilles tendon reflex
disappeared”
SCA7 3pl4.1 Ataxin-7 N <36 30 (baby - 60) Vision loss, retinitis pigmentosa, “heart damage”
P>37
SCA17 6p27 TBP N=25-23 23 (3-48) “Ataxia”, “bradykinesia”, mental symptoms, cognitive
P>45 impairment, dancing and epileptic seizures
SCA20 11p12 - - 46.5 (19 - 64) “Ataxia”, “dysarthria”, maxillary tremor, “bradykinesia”,
calcium deposition of dentate nucleus
SCA25 2p21 - - 17 -39 “Ataxia”, sensory neuropathy, weakened tendon reflexes,
-pl3 impaired vision, facial convulsions, urination symptoms
SCA40 14p32.11  CCDCS88C - 42 “Ataxia”, “broad basal gait”, “poor distance

discrimination”, tremor of intention, “rotation test
positive”, tendon hyperreflexia

“«»
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represents no data. The clinical symptoms of the patient are enclosed in quotation marks. N: normal; P: patient; SCA: spinocerebellar ataxia.
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pigmentation; 2) MRI examination found cerebellum, brain
stem atrophy, and excluded other involvement of cerebellum
and brain stem degeneration; 3) Other related auxiliary exami-
nations such as X-ray showed spine and bone malformations,
brain stem evoked potential could be abnormal, EMG showed
peripheral nerve damage, ECG showed common T wave in-
version, arrhythmia and conduction block, echocardiography
showed ventricular hypertrophy, and visual evoked potential
amplitude decreased. Clinical diagnosis is only made accord-
ing to the characteristic symptoms and signs of each subtype,
but it is difficult to make an accurate classification (except
SCA7). At present, the second-generation sequencing method
can be used to accurately determine the typing at the molecular
level and detect the number of CAG amplifications [2, 11, 12,
15].

Autosomal dominant genetic disease is characterized by
a single allele mutation that can cause the disease, equal op-
portunities for men and women; and 50% of offspring have
the possibility of developing the disease. Common subtypes
include: 1) Complete dominance; 2) Incomplete dominance;
3) Irregular dominant; 4) Common explicit; 5) Delay domi-
nance; 6) Sex-influenced dominance. In a patient’s family, the
disease can occur for several generations, but sometimes due
to changes in the internal and external environment, the role
of the causative gene may not be expressed (explicit incom-
plete). In the family of the proband, the elder aunt, mother and
younger uncle all had the disease, and their children also had
the disease. Elder uncle and younger aunt were normal, and
after marriage with normal people, their offspring had no dis-
ease, which was consistent with autosomal dominant heredity
rule [1, 9, 10, 16].

The patient’s clinical features included: proptosis, facial
muscle atrophy, hearing loss, tone anomaly, drinking water
could easily lead to coughing, limb muscle atrophy, muscle
strength and muscle tension normal, wide-based gait, de-
creased knee and Achilles tendon reflexes, deep and superficial
sensation without abnormalities, finger-nose test was not ac-
curate, poor ability to discriminate distance, rotation test posi-
tive, Romberg sign (+), heel-knee-shin test positive, arched
foot, and lumbar spondylolisthesis. According to reports in the
literature, proptosis is common in SCA3, dysarthria is found
in SCA3, SCA20, SCA23, SCA30, muscle atrophy is seen in
SCA3, SCA18, weakened tendon reflexes is seen in SCA2,
SCA3, SCA4, SCA19, SCA22, SCA25, and heart damage is
seen in SCA7 [3, 4, 10, 12, 20-23]. SCA3 is also known as
Machado-Joseph disease, which is mainly characterized by
cerebellar ataxia, different degrees of pyramidal tract signs,
extrapyramidal signs or peripheral muscle atrophy. In which
the type III also called Machado disease accounted for 47%,
with the onset after 50 to 60 years old, and with cerebellar
dysfunction and motor neuropathy (symmetric extremity mus-
cle atrophy) is given priority to, also may be accompanied by
extraocular muscle paralysis and pyramidal tract, slow pro-
gress; the prognosis is good. Compared with Machado’s dis-
ease, the patient had proptosis dysarthria, extremity muscle
atrophy, ataxia gait, weakened tendon reflex and arched foot,
but no nystagmus, eyelid opening difficulty, upper vision dif-
ficulty, soft palate weakness, limb bundle tremor, decreased
vibration sensation, peripheral neuropathy or scoliosis. More
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importantly, there is no obvious genetic anticipation predispo-
sition in the family of the proband [17, 18, 23]. SCA40 is one
of the newly discovered SCA subtype. The gene is located at
14p32.11, which can encode CCDC88C protein. The age of
onset is generally greater than 42 years old, mainly manifest-
ed as ataxia, accompanied by broad basal gait, poor distance
discrimination, intention tremor, rotation movement disorder,
and tendon hyperreflexia. Compared with SCA40, although
the patient has ataxia, accompanied by broad basal gait, poor
distance discrimination, rotation movement disorder, but there
is no intention tremor, or tendon hyperreflexia [9, 10, 12, 19].

In addition to the above-mentioned performance, the pa-
tient also had clinical features not shown in SCA1-40, with
lumbar spondylolisthesis apparent, but no lumbar scoliosis
consistent with Machado’s disease. According to the patient
with abnormal gait and walking on crutch for a long time, it is
considered that lumbar spondylolisthesis was a displacement
caused by uneven spinal column force resulting in abnormal
bone connection of adjacent vertebral bodies. CT showed par-
tial slip of the upper vertebral body and the lower vertebral
body, but the lumbar involvement of the disease should also
be considered. Although the patient denied the history of chest
pain and palpitation, physical examination showed abnormal
valve murmur. ECG showed: total QRS time limit > 0.11 s,
ST segment: V1 - V3 leads down (secondary change), T wave:
V1 - V3 lead inverted (secondary change); cardiac ultrasonog-
raphy showed: mitral valve posterior valve prolapse (the apex
of the posterior flap P2-P3 region was “Fishhook” took off to
the left atrium, opened well), which was consistent with the
cardiac involvement of SCA7. Mitral valve prolapse syndrome
is a congenital connective tissue disease, commonly seen in
women aged 14 to 30 years old. The symptoms are mostly
non-specific, which can be manifested as chest pain, palpita-
tions and arrhythmia in the precardiac area. About one-fourth
to one-fifth of the patients have no symptoms. This patient had
valve prolapse, whether it is the manifestation of cardiac dam-
age of the disease, has not been reported in the literature.

The reasons for misdiagnosis of this case are as follows: 1)
SCA is arare disease, and the public lacks relevant knowledge,
so it is often treated in other departments; 2) The patient was
diagnosed as lumbar spondylosis due to late onset, long-term
abnormal posture, walking swing, severe lumbar spine dam-
age, and combined with degenerative changes of lumbar spine.
3) The clinical manifestations of this disease are diverse. The
general doctor did not conduct a detailed neurological exami-
nation, and did not pay attention to the family history, which is
likely to lead to the misdiagnosis.

Current treatment progress is that once the disease is on-
set, there is no specific treatment; and symptomatic treatment
is often used to relieve symptoms. In terms of drug thera-
pies, amantadine can improve ataxia; chloranilide can reduce
spasm; levodopa can relieve stiffness and other extrapyrami-
dal symptoms; ataxia with myoclonus preferred clonazepam,
ATP, coenzyme A; inosine and vitamin B family are used to
nourish nerves; butylphthalide and idebenone have protective
mitochondria and antioxidant functions. If the drug treatment
is difficult to relieve the symptoms, it is feasible that the op-
tic thalamus be destroyed. In addition, rehabilitation training,
physical therapy and assisted walking instruments can im-
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prove limb function and avoid posture abnormalities leading
to lumbar spondylolisthesis [2, 10-12, 19].

There are some shortcomings of this article. 1) There is
no genetic testing of the whole family, so it is difficult to make
a diagnosis at the gene level, and only clinical diagnosis can
be made; 2) The patient did not complete neuropathological
examination, which is one of the defects of this case; 3) This
case is still difficult to be diagnosed as a certain subtype at pre-
sent. According to clinical manifestations, signs, lumbar spon-
dylolisthesis and valve prolapse, whether a new subtype can
be considered. But the sample size is small, more sample size
needs to be accumulated to support it. 4) Young members of
the patient family have not yet reached the age of onset, which
requires long-term follow-up.

Conclusions

SCA is an autosomal dominant genetic disease, after onset,
the patient’s condition is progressively aggravated. Currently,
there is no effective treatment method, which seriously reduces
the quality of life, and it requires long-term care of the fam-
ily members. In order to avoid this disease, premarital genetic
screening, prenatal diagnosis and genetic counseling are rec-
ommended to reduce the birth rate of child patient. If there are
similar symptoms in the family, early genetic diagnosis and
drug intervention should be carried out to improve the quality
of life. Establish family case database and biological sample
database is important to promote the current research progress.
In recent years, a variety of biological functions of polyQ SCA
genes/proteins, including transcription, RNA splicing and
metabolic regulation, and deubiquitinating enzyme activities
have made considerable progress, helping to determine the
pathogenesis of each disease, which may become a potential
target for the treatment of motor dysfunction. Use of current
CRISPR/Cas9 technology may perform gene editing, remove
pathogenic genes, and improve the eugenics rate.
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