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Pure dysarthria due to small
cortical stroke

Jong S. Kim, MD; Sun U. Kwon, MD; and Te G. Lee, MD

Abstract—The authors describe six patients who presented with dysarthria as their isolated or major symptom from a
small cortical stroke. Five had infarction and one had hemorrhage. In the patients with ischemic stroke, the lesions were
identified by diffusion-weighted MRI but not by T-2 weighted MRI. The lesions were located lateral to the precentral knob
usually at the most lateral part of the imaging. The presumed pathogenesis included embolism in five patients and
hypertensive hemorrhage in one.
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Pure or predominant dysarthria with minimal other
neurologic signs can be seen in patients with strokes
involving the corticobulbar tract, usually at the len-
ticulocapsular or pontine base areas.1 Isolated dysar-
thria due to cortical stroke is considered rare.1-3 The
rarity may reflect the small size of the infarct so that
it is not detectable by CT or conventional MRI.
Diffusion-weighted MRI (DWI) has been shown to be
more sensitive in identifying acute, small ischemic
lesions than conventional MRI4 and has helped us to
identify small cortical strokes producing isolated
weakness of the hand5 or fingers.6 We describe six
patients who presented with dysarthria as their iso-
lated or major symptom due to cortical strokes. The
lesions were identified by DWI in five of them.

Subjects and methods. Between March 2001 and November
2002, out of 1,397 admitted stroke patients we identified 6 consec-
utive patients (0.43%) in the Asan Medical Center who had iso-
lated dysarthria without or with only minimal other neurologic
symptoms or signs due to small cortical strokes. MRI was per-
formed by echoplanar imaging using a 1.5-T whole body scanner
(Signa Cvi, GE Medical Systems, Milwaukee, WI). Scans consisted
of an axial T2-weighted fast-spin echo sequence (TR/TE 4500/118
msec), T1-weighted sequence (TR/TE 400/8 msec) with 20 slices
covering whole brain, 5-mm slice thickness and 2-mm interslice
gap. Axial diffusion trace sequence (single-shot echo planar spin
echo sequence, b � 1,000 seconds/mm2, TR/TE 5,000/139 msec)

was also obtained. MR angiogram (MRA) and EKG were per-
formed in all the patients, and echocardiograms were performed
in five.

Results. Demography and risk factors. The demography and
clinical characteristics of the patients are summarized in the ta-
ble. There were six patients (four men and two women), ranging
in age from 34 to 82 years. Risk factors included hypertension in
two and current cigarette smoking in three. Two patients (Pa-
tients 1 and 2) had atrial fibrillation and one (Patient 3) had
patent foramen ovale with right to left shunt. One (Patient 5) had
a history of unstable angina. None had a history of stroke.

Clinical findings. All the patients suddenly developed dysar-
thria, which was their chief complaint. The dysarthria was mild to
moderate, and their speech was not unintelligible. In Patient 3,
dysarthria was transient (lasting approximately 3 hours), whereas
it persisted in others. Although both lingual and labial sounds
were impaired, the former was more markedly abnormal. There
was no evidence of aphasia; none showed paraphasia, stuttering,
or sparse verbal output. Understanding, naming, repetition, read-
ing, and writing were normally performed. None showed oro-
buccal apraxia, and three (Patients 1, 2, and 5) had mild and
transient dysphagia. Mild lower facial paresis was noted in four
(Patients 1, 4–6). All were able to protrude their tongues, and
obvious tongue deviation was not observed. However, rapid wig-
gling of the tongue was clumsy bilaterally in all except Patient 3.
Soft palate movements were symmetric in all the patients.

In addition, Patient 3 described mild and transient weakness
of her right thumb, which was not detected at the time of exami-
nation. Patient 1 had paresthesia over the right perioral area,
tongue, and the tip of his thumb where pinprick sensation was
mildly decreased. Otherwise, there were no ataxia, spasticity, gait
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difficulties or muscle weakness in the extremities. The patients
were treated with anticoagulation agents (Patients 1–3) and anti-
platelets (Patient 4 and 5). The severe carotid stenosis in Patient
5 (see below) was treated with angioplasty and stent insertion.
The patients were followed up for 1 to 10 months, when four of
them (Patients 1, 2, 4, and 6) had mild residual dysarthria. Pa-
tient 1 had remaining paresthesia at the center of his tongue.
None experienced recurrent strokes.

MRI and MRA findings. MRIs were taken in 1 to 3 days after
the onset of stroke. The MRI findings are presented in the figure.
Five patients had infarction and one (Patient 6) had hemorrhage.
The lesions were located on the left in five and on the right in one.
In all patients with ischemic stroke, the lesions were detected by
DWI but not by T2-weighted MRI. MRAs showed normal findings
in four, severe ipsilateral proximal internal carotid artery stenosis
in one (Patient 5), and occlusion of the M2 portion of the middle

Table Summary of the patients

Variables

Patient no.

1 2 3 4 5 6

Sex/age, y M/53 M/82 F/34 M/44 M/66 F/72

Risk
factors

Af, SM Hypertension,
Af

PFO with shunt R-L SM SM, History of
CHD, mild DA,
mild DP, mild FP,
clumsy TM

Hypertension

Neurologic
findings

Moderate DA, mild DP,
mild FP, clumsy TM,
sensory symptoms in
perioral & thumb area

Moderate DA,
mild DP,
clumsy TM

Mild DA, mild FP,
clumsy TM

Moderate DA,
mild FP, clumsy
TM

MR
angiogram

Normal Normal Normal Lt M2 occlusion
(later recanalized)

Rt ICA stenosis Normal

Treatment Warfarin Warfarin Warfarin Antiplatelet Antiplatelet Antihypertensives

Follow-up 9 Months 6 Months 10 Months 6 Months 1 Month 2 Months

Sequelae Mild DA, tongue
paresthesia

Mild DA None Mild DA None Mild DA

Af � atrial fibrillation; SM � cigarette smoking; PFO � patent foramen ovale; CHD � coronary heart disease; DA � dysarthria; DP �
dysphagia; FP � facial paresis; TM � tongue movements.

Figure. Patients 1–5: Diffusion weighted MRIs show small cortical infarcts producing isolated dysarthria. White arrows
(Patients 3 and 4) indicate cortical knob representing hand motor area. Patient 6: T2-weighted MRI shows a small corti-
cal hemorrhage. (Numbers indicate patient numbers.)
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cerebral artery in one (Patient 4). In Patient 4, a follow-up MRA 3
days later showed that the occluded vessel was recanalized.

Discussion. Our patients presented with isolated
or nearly isolated dysarthria due to cortical stroke.
The absence of mutism and the presence of impaired
tongue movements differentiate our patients’ symp-
toms from aphemia,7 although the articulatory diffi-
culty may be similar. The ischemic lesions of our five
patients were identified by DWI but not by conven-
tional T-2 weighted MRI, illustrating the superiority
of DWI in detecting small, superficial cortical in-
farcts. Our results therefore suggest that the rarity
of cortical stroke producing isolated dysarthria1,2 is
in part caused by technical difficulty in identifying
small cortical infarcts that may not be differentiated
from CSF space with T2-weighted MRI.

In Patients 3 and 4, we were able to identify the
precentral knob, an alleged motor-representing area
for the hand8 (see the figure, white arrows). In these
patients, the small infarcts were located lateral to
the precentral knob. In others, the lesions were lo-
cated at the most lateral cortical area in the level of
the lateral ventricle. Some of the lesions are rela-
tively large and probably include subcortical motor
fibers, which could have possibly contributed to the
dysarthria. However, the lesions are predominantly
cortical and distinguished from previously reported
subcortical infarcts producing pure dysarthria.1-3 In
our series, the majority of lesions were located on the
left side, suggesting the presence of cerebral domi-
nance in regulating bulbar muscles. Left-sided domi-
nance was also observed in patients with isolated
dysarthria due to subcortical lesions.3 However, cere-
bral dominance was not observed in the previous
report studying tongue deviation.9

The dysarthria of our patients was probably
caused by central lower cranial nerve paresis.3 How-
ever, the facial or soft palate muscle weakness was
minimal, and all were able to protrude their tongues.
Unexpectedly, obvious tongue deviation was not ob-
served, although there were clumsy tongue move-
ments. In a previous report,9 29% of 300 patients
with stroke had tongue deviation, which was usually
associated with large lesions producing marked fa-
cial/brachial paresis. Perhaps, the small lesions asso-
ciated with minimal neurologic deficit may be

related to the absence or paucity of objective signs
for the lower cranial nerve palsy in our patients.

Patient 3 additionally had transient weakness of
the thumb, while Patient 1 had sensory symptoms
restricted to the perioral area, tongue, and the tip of
the thumb. Although the presence of sensory symp-
toms in Patient 1 may be related to an involvement
of posteriorly located sensory cortex, this could not
be documented by MRI alone. Nevertheless, involve-
ment of a thumb but not other fingers seems to agree
with the classic motor/sensory topography that
thumb-representing region is adjacent to the facial
area.10

Considering clinical findings, risk factors, and
MRA results, an embolism from the heart (Patients
1–3) or internal carotid artery (Patient 5) was con-
sidered a likely pathogenesis. Although Patient 4 did
not have emboligenic cardiac or proximal arterial
diseases, relatively rapid recanalization of the M2
portion of the MCA suggested that an embolism was
also a likely pathogenic mechanism. Thus, isolated
dysarthria due to cortical infarction seems to be most
often caused by emboli that probably occlude one of
the distal branches of the MCA. Nevertheless, Pa-
tient 5 had hypertensive hemorrhage, illustrating
the diversity of etiologies producing pure cortical
dysarthria.
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