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Two patients with isolated dysarthria caused by 
cerebellar infarction
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Abstract: Introduction: The paravermal zone of the right rostral cerebellar hemisphere is an important area for speech function. Recent 
functional MRI (fMRI) studies reported the significance of lobulus simplex within the rostral cerebellum for speech function. Here, we 
assess the responsible lesion for dysarthria within the rostral cerebellum. Patients and methods: In order to evaluate the lesion in the 
rostral cerebellum responsible for cerebellar dysarthria, we compared the locations of infarcts from 4 reported patients with isolated 
dysarthria caused by cerebellar infarction as well as an additional newly encountered patient in whom cerebellar infarction caused 
isolated dysarthria. Results: The paravermal zone of the rostral cerebellar hemisphere was involved in all 5 patients. The lesions 
were located in the lobulus quadrangularis and lobulus simplex in 3 of the patients, and the lobulus simplex and lobulus semilunaris 
superior in 2 of the patients. The infarcts in 4 of the patients were located on the right side. Conclusion: The lesions in 4 of the patients 
included the right paravermal zone of the rostral cerebellar hemisphere, which is regarded as an important area for speech function. 
The lobulus simplex was most highly involved in all 5 patients. We present the importance of lobulus simplex for speech function, as 
in the fMRI data of previous reports, based on the localization of cerebellar infarcts in patients with isolated dysarthria.
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1.	 Introduction
Dysarthria is a frequent neurological consequence of 
cerebellar diseases [1]. The cerebellum is supplied 
by 3 arteries, the superior cerebellar artery (SCA), 
the anterior inferior cerebellar artery (AICA), and the 
posterior inferior cerebellar artery (PICA). Dysarthria 
is most common in infarctions within the territory of the 
SCA among the 3 arteries [2–7]. In the territory of the 
SCA, the involvement of the paravermal zone in the 
right rostral cerebellar hemisphere, supplied by the 
rostral trunk of the SCA [8], has been indicated in the 
occurrence of dysarthria [9,10]. Recent functional MRI 
(fMRI) data emphasized the right cerebellar hemisphere 
as well as the dorsolateral and medial areas of the left 
(language-dominant) frontal lobe for speech function 
[11]. The localization of speech function in the rostral 

cerebellum has been reported in fMRI studies [12,13]. 
These fMRI studies showed that speech production 
relied on the paravermal lobulus simplex in the rostral 
cerebellum [12,13]. Previously, we reported a patient 
with isolated dysarthria caused by cerebellar infarction. 
We hypothesized that the lobulus simplex might be the 
responsible lesion in the cerebellum for dysarthria [14], 
and emphasized the paravermal zone of the rostral 
cerebellar hemisphere for cerebellar dysarthria [15]. In 
this report, we have included an additional patient who 
showed isolated dysarthira caused by cerebellar infarc-
tion. We studied the responsible lesion for dysarthria in 
the cerebellum, based on the localization of the lesions 
in patients with isolated dysarthria caused by cerebel-
lar infarction [2, 14–17], and the recently reported fMRI 
data on speech function in the cerebellum [12, 13].
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2.	 Patients and methods
Two patients were reviewed who showed isolated dys-
arthria caused by cerebellar infarction (Patient 1 was 
previously reported [14,15]). In addition, 3 other patients 
with isolated dysarthria caused by cerebellar infarction 
were previously reported (Table 1) [2,16,17]. The radio-
logical findings (MRI) of our 2 patients (One patient was 
previously reported [14,15].) and the other 3 previously 
reported patients were analyzed (Table 1). The loca-
tions of infarcts of these 5 patients were compared to 
consider the region mainly related to speech function 
within the cerebellum.

3.	 Results
3.1.	Patient 1 [14, 15]

A right-handed 69-year-old man was admitted to the 
cardiosurgery service of our hospital due to exercise-
induced pain in the right upper extremity. He was 
diagnosed as having arteriosclerotic obliteration 
(ASO) in the right upper extremity. Pain in the right 
upper extremity improved by intravenous administra-
tion of prostaglandin. Two months after the onset of 
ASO, the patient again complained of pain in the right 
upper extremity. He was admitted to our hospital and 
underwent emergent angiography of the right extremity, 
and was discharged the same day. However, speech 
disturbance developed at night following the discharge. 

He was admitted to the neurology ward the next day 
due to the persistent speech disturbance. Computed 
tomography (CT) of the brain demonstrated an infarct 
in the right cerebellar hemisphere. On admission, the 
rhythm of his speech was moderately poor. The initial 
words of his speech occasionally became explosive. 
The speed of his speech was moderately slow. Scan-
ning speech was also present. Finger-to-nose test and 
heel-knee-shin test were normal on both sides. Truncal 
and gait ataxia was not present. General and other 
neurological findings were normal, including the cranial 
nerves, muscle strength and tone, and sensation. There 
were no involuntary movements, orthostatic hypoten-
sion or vesicorectal dysfunction. Findings on blood cell 
counts and chemistry, urine, electrocardiogram, and 
cardioechogram were normal. Cranial T2-weighted MRI 
demonstrated an infarct at the paravermal zone in the 
rostral cerebellar hemisphere on the right side (Figure 
1). The localization of the lesion was consistent with the 
lobulus quadrangularis and lobulus simplex (Figure 1). 
No lesions were detected in the supratentorial regions 
or the brainstem. Dysarthria improved gradually and 
disappeared 5 days after hospitalization.

3.2.	Patient 2

A right-handed 81-year-old man with history of hyperlip-
idemia developed sudden onset of headache and dys-
arthria and was admitted to our hospital. On admission, 
scanning speech was moderately present. The rhythm 
of his speech was moderately poor. The finger-to-nose 
test and heel-knee-shin test were normal on both sides. 

Table 1. Cerebellar infarction with isolated dysarthria

Author
age (year)/
sex

dominant 
hand

region of infarct

prognosisside of 
lesion

paravermal 
zone of 
the rostral 
cerebellar 
hemisphere

localization of infarct in the 
cerebellar hemisphere

lobulus 
quadrangularis 

lobulus 
simplex

lobulus 
semilunaris 
superior

Kuwabara et al.(1992) [2] 58/male unknown right involved + + − unknown

Amarenco et al.(1991) [17] 69/male unknown left involved − + + unknown

Gironell et al.(1996) [16] 78/male right right involved + + − good

Patient 1(2004, 2010) [14, 15] 69/male right right involved + + − good

Patient 2 81/male right right involved − + + good
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Truncal and gait ataxia was not present. Deep tendon 
reflexes of the four extremities were slightly decreased. 
General and other neurological findings were normal, 
including the cranial nerves, muscle strength and tone, 
and sensation. There were no involuntary movements, 

orthostatic hypotension or vesicorectal dysfunction. 
Findings on blood tests showed a mild increase of total 
cholesterol. Findings on urine, electrocardiogram, and 
cardioechogram were normal. Cranial CT demonstrated 
an infarct at the cerebellar hemisphere on the right 
side. Cranial T1-weighted MRI showed an infarct at the 
paravermal zone in the rostral cerebellar hemisphere on 
the right side (Figure 2). The localization of the lesion 
was consistent with the lobulus simplex (Figure 2A) and 
lobulus semilunaris superior (Figure 2B). No lesions 
were detected in the supratentorial region or the brain-
stem. Dysarthria improved gradually and disappeared 
after 2 weeks of hospitalization.

4.	 Discussion
The cerebellum is supplied by the SCA, AICA, and 
PICA. Rostral cerebellum is supplied by the SCA. The 
SCA arises as a single trunk from the basilar artery and 
then bifurcates into the rostral trunk and the caudal trunk 
[8]. The rostral trunk supplies the vermis and the para-
vermian area of the rostral cerebellum [8]. The common 
clinical findings of SCA infarcts are dysarthria and limb 
ataxia [2–6]. Vertigo, headache, and nystagmus are 
less common in SCA infarcts than in PICA infarcts [4]. 
In the rostral cerebellum, dysarthria is mainly caused 

Figure 1. T2–weighted cranial MRI (TR 3600 msec / TE 96 msec)
An infarct was located in the lobulus quadrangularis and lobulus simplex 
on the right side. Paravermal zone was involved in the infarct.

Figure 2. T1–weighted cranial MRI (TR 631 msec / TE 13 msec). An infarct was located in the lobulus simplex (A) and lobulus semilunaris supe-
rior (B) of the upper cerebellar hemisphere on the right side. Paravermal zone was involved in the infarct.
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by the impairment of the right paravermal zone of the 
rostral cerebellar hemisphere [9,10] where the rostral 
trunk supplies in the territory of SCA [8]. Urban PP et 
al. reported that lesions in the upper paravermal zone of 
the right cerebellar hemisphere, the site of coordination 
of articulatory movements of the tongue and orofacial 
muscles, might lead to the development of dysarthria, 
unrelated to brainstem infarction [9]. The infarcts of the 
2 patients we report were also located in paravermal 
zone of the rostral cerebellar hemisphere on the right 
side.

Cerebellar dysarthria is called ataxic speech. Ataxic 
speech is characterized by slurred speech, explosive 
staccato scanning vocalization, and wavering modula-
tion [18]. The symptoms of dysarthria in our 2 patients 
were consistent with the characteristics of ataxic speech.

Five patients with pure dysarthria due to cerebellar 
infarction, including Patient 1, have been reported previ-
ously [2,14–17]. The clinical findings of the 5 patients 
with isolated dysarthria caused by cerebellar infarction 
are listed in the table [2,14–17] (Table 1). The infarcts 
in the 5 patients involved the paravermal zone of the 
rostral cerebellar hemisphere supplied by the rostral 
trunk of the SCA. Out of these 5 patients [2,14–17], 
infarcts in the 4 patients were located on the right side 
[2,14–16]. This result was consistent with the previous 
reports that emphasized the paravermal zone in the ros-
tral cerebellar hemisphere on the right side for speech 
function [9, 10]. The infarcts in the reported patient of 
Amarenco et al. [17] and Patient 2 were localized in the 
lobulus simplex and lobulus semilunaris superior. The 
infarcts in the other 3 patients [2,14–16] were anatomi-
cally localized in the lobulus quadrangularis and lobulus 
simplex. Localization of speech function in the upper 
cerebellum has been studied in previous reports [12,13]. 
Frings M et al. reported that speech production relied 
on the paravermal zone of the bilateral lobulus simplex, 
whereas verb generation was associated with the lateral 
hemispheral part of the lobulus simplex, based on their 
fMRI study [13]. Dresel C et al. reported a fMRI study 
of whistling [12]. They showed a significant correlation 
between the whistle amplitude and activation in the right 

premotor cortex and lobulus simplex in the right rostral 
paravermal cerebellar hemisphere [12]. In our study, the 
lobulus simplex was the most impaired lesion in all of 
the 5 patients (Table 1). We therefore considered that 
the lobulus simplex was mainly related to speech func-
tion. This result was consistent with the fMRI data of the 
previous 2 reports that emphasized the lobulus simplex 
for speech function [12, 13].

Ackermann et al. emphasized the right cerebellar 
hemisphere for speech function, based on the fMRI 
findings [11,19]. They reported that the right cerebellar 
hemisphere connected with the lower precentral gyrus 
in the left frontal lobe [11,19]. Dominant hand was 
described in our 2 patients and a reported patient of 
Gironel et al [14–16]. The dominant hand was right in 
the 3 patients (Table 1). We considered that the right 
cerebellar hemisphere which connected with the left 
(language-dominant) frontal lobe dominated for speech 
function in the 3 patients.

The majority of patients (80% to 95%) with cer-
ebellar infarction are reported to have a benign clinical 
course [20], while cerebellar signs and symptoms in 
the patients with spinocerebellar degeneration are pro-
gressive. Prognosis of dysarthria was shown in our 2 
patients and a separate patient reported by Gironel et al 
[14–16]. These 3 patients also showed a good recovery 
and their dysarthria improved completely.

5.	 Conclusion
The paravermal zone in the rostral cerebellar hemi-
sphere was involved in all of the patients reviewed with 
isolated dysarthria (Table 1) and was found to be more 
impaired on the right side. This result was consistent 
with the previous reports indicating the right paravermal 
zone in the rostral cerebellar hemisphere for speech 
function [12,13]. We showed that the lobulus simplex 
was the most impaired lesion and considered that the 
lobulus simplex was mainly related to speech function in 
the cerebellum, as did previous reports that showed the 
importance of the lobulus simplex for speech function 
[12,13].
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