Case Report

Dystypia Associated with Diaschisis of the Middle Frontal Gyri
after Left Angular Infarction
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Dystypia without aphasia, agraphia, or apraxia is a rare symptom and has been
suggested to result from a lesion in the left middle frontal cortex. We herein
describe a man with dystypia with agraphia due to infarction of the left angular
gyrus. His dystypia seemed to result from the convergence failure of the kana into
the alphabetical spellings. During dystypia, hypoperfusion of the bilateral middle
frontal cortices was discovered. However, after his symptoms improved, blood
flow in the middle frontal cortices returned to normal. This case suggests that the
middle frontal cortex is downstream of the angular gyrus in the dictating pathway
and a lesion in the left middle frontal cortex could cause pure dystypia.
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Case report

A left-handed 53-year-old man presented with convulsion
starting from his right hand and spreading to the whole
body. Although he could type in a blind touch manner pre-
viously, since the day before his admission, he experienced
a fluctuating difficulty in typing. He was alert on arrival.
There was neither hemiparesis, sensory disturbance, cerebel-
lar ataxia, nor apraxia. Although he did not show aphasia or
alexia in standard language test of aphasia, he could not reg-
ister words in the Japanese or English languages. He also
showed difficulty in converting Japanese kana (syllabogram)
to alphabetical spellings, which is necessary for typing Japa-
nese words on a computer. When he types Japanese, he uses
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‘alphabetic input’. For example, when the kana character
‘ha’ is produced, he types ‘i’ followed by ‘a’ (see the Table 1
of the Ref. [1]). He could not answer easy mathematical cal-
culations correctly. Diffusion-weighted magnetic resonance
(MR) imaging revealed a subcortical hyperintense lesion on
the left angular gyrus (Fig. 1A). MR angiography showed
moderate stenosis of the left middle cerebral artery (Fig. 1B).
Single-photon emission computed tomography (SPECT) on
the fifth day showed hyperperfusion of the left angular
gyrus (Fig. 1C) and hypoperfusion of the bilateral middle
frontal gyri (Fig. 1D). His symptoms (agraphia, dystypia,
and acalculia) improved within 10 days. Abnormalities in
SPECT disappeared one month after onset (Fig. 1E, F).

Discussion

In this case, the left angular infarction caused early con-
vulsions, agraphia, acalculia, and dystypia. Hyperperfu-
sion of the left angular lesion suggested reperfusion.
Diaschisis of the bilateral middle frontal gyri by a left
angular lesion has not been reported previously. How-
ever, fiber connection between them is supported by
another case.” According to the hypothesis of the dictating
pathway,3 the phonological stimulations are conveyed
from the primary auditory cortex to the left angular gyrus.
This information is further transported to the left premo-
tor hand area probably via the arcuate fasciculus.
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Fig. 1. A: Diffusion-weighted magnetic resonance imaging of the patient. A subcortical hyperintense spot is found at the left angular gyrus. B: Magnetic reso-
nance angiography of the intracranial arteries. Stenosis of the left middle cerebral artery was observed (arrow). C—F: Single photon emission computed tomogra-
phy using N-isopropyl-p-["**Iliodoamphetamine performed on day 5 of hospital stay (C, D) and one month after onset (E, F). Data are analyzed with the Easy
Z-score imaging system. Hyperperfusion with Z-score >2 (C, E) and hypoperfusion with Z-score >2 (D, F) are colored.

Meanwhile, dystypia without aphasia, agraphia, or
apraxia was reported in a case of left cerebral infarction
involving the foot of the second frontal convolution and
frontal operculum.” The shared lesion topography of six
cases presenting dystextia or dysptypia was reported to be
the left posterior upper insular cortex and superior longitu-
dinal fasciculus.” In our case, typing impairment was due to
disturbed conversion of kana to alphabetical spelling.” How-
ever, if the middle frontal gyrus is downstream of the left
angular gyrus in the dictating pathway, and the handwrit-
ing and typing pathways are branched from the middle
frontal gyrus, a small frontal lesion could cause dystypia

without agraphia. Unlike writing by hand, typing requires
bilateral hand movement. The signal for typing would be
transferred to the non-dominant hemisphere at the level of
the middle frontal gyrus via the corpus callosum.
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