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Fig. 1 Neuroradiological findings.

(A) Axial views of head MRI FLAIR images (3.0 T, TR: 10,000 msec,
TE: 120 msec, slice thickness: 5.00 mm) at X+7 days. (B)
Functional MRI (3.0 T, TR: 3,000 msec, TE: 35 msec, scan
technique: FFE, fast imaging mode: EPI, SENSE factor: 1.8, slice
thickness: 4.00 mm) of a word fluency task in Japanese at X+7 days.
(C) Functional MRI of a word fluency task in English at X+7 days.
High signal intensity areas were observed in the left insula, white
matter of the left temporal lobe, and white matter near the left
inferior parietal lobule (A). In both Japanese and English, the left
inferior frontal gyrus is activated most strongly. The activation area
by fluency task in English is more widespread and diffuse than in
Japanese, and more activation is observed in the right hemisphere
(B and C).
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Fig. 2 Diffusion tensor images (3.0 T, TR: 4,886 msec, TE: 60 msec, slice thickness: 2.6 mm, b factor: 800 s/mm?) at X+7 days.
Diffusion tensor tractography shows the superior longitudinal fasciculus/arcuate fasciculus (SLF/AF) of the right hemisphere in blue. The pink
color indicates the SLF/AF of the left hemisphere. The left hemisphere was not sufficiently delineated relative to the right hemisphere when
superimposed in the sagittal plane. The fractional anisotropy (FA) value is obtained by measuring the degree and direction of diffusion of water

molecules in the target tissue. In normal cerebral white matter tissue, the FA value is high (0 < FA < 1) due to white matter fibers running

through the tissue. The FA value of white matter fibers near the lesion in the left hemisphere was 0.30, and that of white matter fibers in the

right hemisphere was 0.53, as shown in green dot-circle, suggesting damage to SLF/AF in the left hemisphere.
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Table 1 Neuropsychological assessments.
X+2~4day X+14 day X+51 day
Mini Mental State Examination 27/30 30/30 —
Frontal Assessment Battery 16/18 18/18 —
Raven’s Coloured Progressive Matrices 26/36 35/36 —
Kohs Block Design Test 1Q 58 104 —_
Ray - Osterrieth Complex Figure 24.5/36 28/36 34.5/36
Trail Making Test Japanese edition A 41 seconds 22 seconds 29 seconds
B 48 seconds 35 seconds 42 seconds
Clinical Assessment for Attention Digit Span forward 5 7 —
Digit Span backward 4 5 —
Tapping Span forward 6 7 —
Tapping Span backward 5 7 —
Visual Cancellation:3 correct answer rate 99.1% 100% —
required time 56 seconds 60 seconds —
Visual Cancellation:ka correct answer rate 95.6% 99.1% —
required time 86 seconds 81 seconds —
Auditory Detection Task correct answer rate 84% 100% —
hit rate 82% 95% —
Symbol Digit Modalities Test — achievement rate 47% 51% —
Wechsler Adult Intelligence Scale — Full-Scale 1Q — — 107
Fourth Edition Verbal Comprehension Index — — 100
Perceptual Reasoning Index — — 91
Working Memory Index — — 106
Processing Speed Index — — 134
Token Test 151/165 — 165/165
Sophia Analysis of Language in Aphasia ~ PR24 object naming II (mora) 84/96 — —
R30 word repetition II (mora) 89/90 —_ —_
R31 non word repetition 45/56 — 56/56
Word Fluency Test Category Fluency Test (Japanese) 28 words — 49 words
Letter Fluency Test (Japanese) 13 words —_ 30 words
Category Fluency Test (English) 32 words — 34 words
100 words picture naming task Japanese 78 words — —
English 94 words — —
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(M- X+2~4 day:Japanese, -@- X+14 day:Japanese, & X+2~4 day:English )
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Fig. 3 Results of the Standard Language Test of Aphasia.
Black squares and red circles indicate the results of the Japanese language tests on X+2-4 and X+14 days, respectively. The blue squares
show the results of the English test for X+2-4 days. The English test was mainly focused on “auditory comprehension” and “speaking”. The
results of the reading and writing of English words are shown in the reading and writing of words using Chinese characters (kanji).
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Fig. 4 Writing sample at X+4 days.

Four spelling errors were observed: “wearing—weaaring”, “cane—kane”, “chasing—chaseing”, and “finally—fainally”, but no other obvious
grammatical errors or linguistic findings were observed.
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Abstract

A case of bilingual aphasia with language mixing between Japanese and English caused by superior
longitudinal fasciculus lesion—a study using functional MRI and diffusion tensor imaging—

Masaharu Sawaki, S.T., MA.”, Hiroyasu Yamamoto, S.T., MA.?, Kazuya Motomura, M.D., Ph.D.?,
Masahiko Yamamoto, M.D., Ph.D.?, Kenji Furukawa, R.T.’ and Osamu Saito, M.D.?

D Division of Rehabilitation, Kushiro Kojinkai Memorial Hospital
? Division of Rehabilitation, Nagoya University Hospital
9 Department of Neurosurgery, Nagoya University School of Medicine
» Department of Health Science, Aichi Gakuin University
% Division of Radiology, Kushiro Kojinkai Memorial Hospital
® Department of Neurosurgery, Kushiro Kojinkai Memorial Hospital

We report a case of left-handed bilingual aphasia with phonemic paraphasia and language mixing from Japanese as a
first language to English as a second language. The lesion caused by cerebral infarction was mainly localized in the left
parietal lobe white matter. The patient was a 46-year-old, left-handed woman who was bilingual in Japanese and English.
Both auditory and visual comprehensions were well maintained after the acute phase of the disease; however, language
mixing between Japanese and English was observed during Japanese speech. A pathophysiological interpretation of this
case required a focus on the brain network. Our findings suggest that lesions of the superior longitudinal fasciculus and
arcuate fasciculus of the white matter fibers just below the left inferior parietal lobule are associated with bilingual
aphasia.
(Rinsho Shinkeigaku (Clin Neurol) 2022;62:707-715)

Key words: bilingual, aphasia, language mixing, superior longitudinal fasciculus, diffusion tensor image




