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ABSTRACT

Autoimmune cerebellar ataxia (ACA) is an immune-mediated cerebellar disorder arising from various underlying conditions.
Because ACA is potentially treatable, identifying associated neuronal antibodies is important for diagnosis. We report the case of
a 55-year-old woman with subacute progressive ataxia who presented with dysarthria and impaired handwriting and gait. Her scale
for the assessment and rating of ataxia (SARA) score was 20.5, with particularly high subscores for gait and stance. She had
a history of Hashimoto’s thyroiditis. Laboratory testing showed markedly elevated antithyroid antibody levels with normal thyroid
function, initially suggesting the cerebellar ataxic subtype of Hashimoto’s encephalopathy (HE). Cerebral blood flow single-photon
emission computed tomography revealed cerebellar hypoperfusion, which was most prominent in the superior cerebellar vermis.
Intravenous methylprednisolone (1000 mg/day for 3 days) was administered; however, her response was poor. Further evaluation
revealed positivity for anti-Ma2 antibodies, leading to a diagnosis of anti-Ma2-associated ACA. Subsequent intravenous im-
munoglobulin therapy improved the clinical symptoms and imaging findings, and the follow-up SARA score decreased to 10.
Comprehensive imaging revealed no underlying malignancy. This case is unique not only because both rare diseases were key
considerations in the differential diagnosis, but also because it is instructive in two respects: the construct of HE remains in-
sufficiently specific and should not preclude consideration of alternative immune-mediated etiologies, and patients positive for
anti-Ma2 antibody require sustained oncological surveillance, even in the absence of malignancy at presentation.

1 | Introduction

Autoimmune cerebellar ataxia (ACA) is a representative form of
acquired ataxia and an important potentially treatable cause of
sporadic cerebellar syndromes mediated by immune mecha-
nisms [1]. Differential diagnoses of ACA include paraneoplastic
cerebellar degeneration (PCD), primary autoimmune cerebellar
ataxia, antiglutamate decarboxylase-associated cerebellar ataxia,
opsoclonus—-myoclonus syndrome, Miller Fisher syndrome, and
ACA associated with autoimmune encephalitis [2]. Some forms
of ACA are potentially treatable with early and accurate

diagnosis [1, 3, 4]. PCD, a manifestation of the paraneoplastic
neurological syndrome (PNS), usually exhibits subacute limb and
trunk ataxia. Several onconeural antibodies are associated with
this condition [4]. Ma-2 antibody-associated pure cerebellar
ataxia is occasionally observed. Among all PNS cases caused by
Ma-2 antibodies, the frequency of exhibiting pure cerebellar
ataxia is approximately 5% [5].

Hashimoto’s encephalopathy (HE) is an autoimmune disease
characterized by favorable steroid responsiveness [6]. Among
its diverse clinical presentations, including seizures and
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psychiatric symptoms, a subtype is characterized by cere-
bellar ataxia [7].

To the best of our knowledge, no previous report has described
paraneoplastic PNS initially mimicking HE. Although one pre-
vious reported the case of HE preceding lymphomatosis cerebri,
direct association between HE and PNS remains unestablished
[8]. Distinguishing anti-Ma2-associated PNS, especially the rare
isolated cerebellar form, is challenging in the presence of thyroid
autoimmunity. Furthermore, functional imaging findings in
such cases are limited.

Herein, we report the case of a 55-year-old woman with anti-
Ma2-associated cerebellar ataxia mimicking HE who responded
to immunotherapy.

2 | Case Presentation

A 55-year-old woman gradually experienced dizziness and
writing disturbance 2 months before admission to our hospital.
One month later, she developed gait disturbance and dysarthria.
Her symptoms worsened over time and she visited our outpatient
clinic. Her medical history included Hashimoto’s thyroiditis,
which was controlled with levothyroxine (100 mg/day). She had
a smoking history of 15 cigarettes per day since the age of 20.

On admission, the patient was awake and alert. General physical
examination revealed no abnormal findings related to thyroid
disease such as exophthalmos, goiter, or edema. Neurological
examination revealed slurred speech, dysmetria, and mild hy-
potonia in all limbs. She exhibited a wide-based gait with in-
stability and could not walk more than a few steps without
assistance. The patient showed a total scale for the assessment
and rating of ataxia (SARA) score of 20.5 [9] (Table 1).

Laboratory assessments revealed marked elevation in antithyr-
oglobulin (Tg) and antithyroid peroxidase (TPO) antibodies,
surpassing the upper limits of 4000 and 600 IU/mL, respectively
(normal: < 28 and < 16 IU/mL). Thyroid function was within
normal limits; free T3 was 2.56 pg/mL (normal: 2.14-4.09 IU/
mL), free T4 was 1.50ng/dL (normal: 0.88-1.50ng/dL), and

thyroid-stimulating hormone was 1.058 pIU/mL (normal:
0.610-4.230 uIU/mL). Cerebrospinal fluid, evaluated on post-
admission Day 2, showed pleocytosis at 10/uL (normal: 0-5/
uL) with nine lymphocytes/uL. and normal protein levels at
24.0mg/dL (normal: 10-40 mg/dL). Oligoclonal bands were
negative, and brain magnetic resonance imaging (MRI) on
postadmission Day 3 revealed no abnormal findings (Figure 1). I-
123-iodoamphetamine cerebral blood flow single-photon emis-
sion computed tomography (SPECT) on postadmission Day 8
revealed diffuse hypoperfusion in the bilateral cerebellum
(Figure 2A,B).

We initially considered the cerebellar ataxic subtype of HE and
conducted methylprednisolone pulse therapy (1000 mg/day for
3 days) on postadmission Day 9. The symptoms did not improve,
and the patient became depressed. Within 1 week after therapy,
her mental state recovered without any additional medical in-
tervention. As steroid psychosis was suspected, further steroid
treatment was discontinued. Because the poor response to ste-
roids was atypical for HE, we further investigated other un-
derlying pathologies. Comprehensive serum onconeural
antibody screening, including Yo, Hu, Ri, CV2/CRMP5, Ma2,
SOX1, amphiphysin, Zic4, Tr/DNER, GADG65, recoverin, and
titin, was performed via immunoblotting (BML Inc., Kawagoe,
Japan) and was positive for anti-Ma2 antibodies on post-
admission Day 14. Serum testing for the anti-NH2 terminal of
alpha-enolase (NAE) antibody yielded negative results. Ulti-
mately, the patient was clinically diagnosed with anti-Ma2-as-
sociated ACA. She wunderwent whole-body computed
tomography and fluorodeoxyglucose positron emission tomog-
raphy; however, no malignant findings were detected. On
postadmission Days 16-20, intravenous immunoglobulin (IVIg;
0.4 g/kg/day) was administered. A few days after IVIg therapy,
her cerebellar ataxia improved, and the distance she could walk
without assistance increased. The follow-up SARA score, which
was evaluated on postadmission Day 40, improved to 10 (Ta-
ble 1). In line with her clinical symptoms, the abnormal SPECT
findings improved at follow-up on postadmission Day 25. Im-
provement in blood flow was evident in the upper region of the

TABLE1 | Breakdown ofscale for the assessment and rating of ataxia (SARA) scores before (upon admission) and after treatment (on postadmission

Day 40).
Before treatment After treatment
Gait 6 2
Stance 4 1
Sitting 3 2
Speech disturbance 2 1
. 1 (right 1
Finger chase 1 (mean) l(gfft)) 0.5 0
1 1
Nose finger test 1 1 0.5 1
. 2 1
Fast alternating hand movements 1.5 1 1 1
2 2
Heel-shin sli 2 2
eel-shin slide 5 5
Total score 20.5 10
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@A)

Brain magnetic resonance imaging (MRI) without contrast agent on postadmission Day 2. (A) Horizontal T2-weighted image.

FIGURE 1 |

(B) Horizontal diffusion-weighted image. (C) Coronal fluid-attenuated inversion recovery image. No abnormal findings such as cerebellar edema or

atrophy were observed in any of the images.

medial cerebellum, corresponding to the upper part of the cer-
ebellar vermis (Figure 2C,D). Lesions in the upper cerebellar
vermis were particularly associated with truncal ataxia and ataxic
gait, consistent with improvement in the SARA score, pre-
dominantly in gait and stance. The patient was discharged on
postadmission Day 46 with an independent gait. No recurrence of
symptoms or development of malignant tumors has been
observed.

3 | Discussion

Among various presentations of HE, isolated cerebellar ataxia is
less frequently reported [7, 10, 11]. In recent years, HE diagnostic
criteria have been proposed [10, 12]. Common core components
are the presence of serum thyroid antibodies (TPO and Tg), with
TPO levels proposed to be 10 times higher than the upper limit of
the normal range, and the absence of neuronal antibodies in
serum and CSF. The presence of anti-TPO antibodies should be
interpreted with caution because they may reflect a nonspecific

©
FIGURE 2 |

autoimmune background rather than being specific to HE [13].
Although anti-NAE antibodies have been reported to be specific
for HE, its diagnostic value is currently considered limited [10].
Brain MRI typically shows no abnormalities; however, cerebral
blood flow is reduced during the acute phase of HE in SPECT
studies [14]. Classically, a favorable response to steroids is also
characteristic [6]. As no disease-specific diagnostic biomarker for
HE has been established, a broad range of differential diagnoses,
including infectious etiologies, stroke, and metabolic encepha-
lopathy, must be excluded [13].

In the present case, the medical history of Hashimoto’s thy-
roiditis and highly elevated thyroid antibodies suggested a cer-
ebellar ataxia subtype of HE. The treatment-responsive cerebellar
hypoperfusion findings captured on imaging were consistent
with those of HE. However, tests for anti-Ma2 antibodies were
positive, and the patient showed poor responsiveness to steroid
pulse therapy, although it was a single course; these findings are
not characteristic of HE.
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(D)

Pre- and post-treatment (I-123)-iodoamphetamine cerebral blood flow single-photon emission computed tomography (SPECT).

(A) Horizontal images before treatment and on Day 8 after admission. (B) Coronal images before treatment. (C) Horizontal images after treatment on

Day 25 postadmission. (D) Coronal images after treatment. Compared to the image before treatment, the reduction in blood flow improved after
treatment, especially in the upper part of the cerebellar vermis (white arrowheads) (B, D).
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The anti-Ma2 antibody is frequently detected in lymphoma and
testicular cancer [15]. The most common presentation is en-
cephalitis involving the limbic system or brainstem. However,
the clinical spectrum is broad and may also include dien-
cephalitis, myelitis, and sensorimotor neuropathy, with symp-
toms such as short-term memory impairment, disturbed
consciousness, seizures, excessive daytime sleepiness, and limb
numbness or weakness [15-17]. The course is typically subacute
to chronic and often lasts from several weeks to > 6 months.
Although rare, Ma2 antibody-associated PCD presenting with
cerebellar ataxia has also been reported [15-17].

In an imaging study of PCD cases, regardless of the type of
antibody involved, T2-weighted hyperintensity in the cerebellum
was occasionally observed during the acute phase [18]. A pre-
viously reported case of PCD associated with anti-Ma2 antibody
showed no specific changes on brain MRI [17]. Comprehensive
data regarding cerebral blood flow in acute-phase PCD are
scarce. However, hypometabolism is generally observed using
fluorodeoxyglucose positron emission tomography during the
chronic phase of the disease [19]. Treatment with steroids and
IVIg is typical for anti-Ma2 antibody-associated PNS; a previous
case series indicated approximately a 50% improvement rate [18].
Additionally, tumor co-occurrence risk is high in anti-Ma2 cases
[15, 20]. While tumor detection occurs before PNS onset in
a small number of cases, detection in most cases occurs between
1month and 19years later; therefore, regular screening for
malignancy is extremely important [18, 20].

According to the updated diagnostic criteria, our patient scored 7
points on the PNS Care Scale, meeting the requirements for
“Probable PNS.” The score comprised 3 points for a high-risk
neurologic phenotype (rapidly progressive cerebellar syndrome,
< 3months) and 3 points for a high-risk antibody (anti-Ma2).
Despite the absence of detectable malignancy at diagnosis, 1
point was added for a follow-up period of < 2 years [20]. To verify
our case as anti-Ma2-associated PNS, comprehensive data re-
main limited, particularly regarding SPECT findings in the acute
phase. Therefore, further case accumulation is warranted.

Here, we describe the case of a middle-aged woman who de-
veloped subacute ACA associated with anti-Ma2 antibody,
mimicking the cerebellar ataxic subtype of HE. This case dem-
onstrates the novelty of an anti-Ma2-associated ACA that mimics
the cerebellar ataxic subtype of HE, highlighting a rare but
clinically important diagnostic overlap. This further emphasizes
the importance of careful differential diagnosis and sustained
oncological surveillance in patients who are positive for anti-Ma2
antibody.
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