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Abstract
We report contrasting oral reading impairments for Kanji (Japanese logographic or
morphograpnic) words in two Japanese neurological patients with CVA. Through
neurological battery tests one was identified as a surface dyslexic, while the other was
identified as a phonological dyslexic. A Kanji-word oral reading test revealed that the
Legitimate Alternative Reading Component (LARC) errors, analogous to regularisation
errors in English, with the inconsistent and exception words, were observed only with the
surface dyslexic patient. In contrast, the phonological dyslexic patient made fewer errors,
which were mainly word substitution errors. It was concluded that the different types of
acquired dyslexia identified in English appear to have universal application. Of particular
interest was that surface dyslexia during oral reading of Kanji words was observed in a
Japanese CVA patient. Hitherto surface dyslexia in Japanese has been described by the
dissociation between a better oral reading performance for Kanji and a poor performance
for Kana.

Introduction

The defining feature of surface dyslexia is a particular difficulty when orally reading
written words with an atypical spelling to sound correspondence.  Alphabetic surface
dyslexic patients can adequately read regular/consistent words or nonwords (e.g., breed
or sheed), but show regularisation errors when reading irregular/inconsistent words (e.g.,
pint is read as rhyming with hint or mint). Surface dyslexia occurs most commonly in
association with anomia, often coupled with semantic impairment, due to temporal lobe
lesions (e.g., Hillis & Caramazza, 1991). Phonological dyslexia is another acquired
reading disorder, in which patients show a marked contrast between intact word reading
and impaired nonword reading (e.g., Beauvois & Derouesne, 1979; Funnel, 1983). When
forced to read nonwords, the phonological dyslexic patients make lexicalization errors
(i.e., a nonwod is read as an orthographically similar word).
Two types of models have been proposed to account for such reading impairments.
According to dual-route models (e.g., Coltheart, Curtis, Atkins, & Haller, 1993), both
lexical (access to a lexicon of orthographic patterns) and sub-lexical (letter-to-sound
translation) routes are necessary in reading. According to single-route connectionist
models (e.g., Plaut, McClelland, Seidenberg & Patterson, 1996), only one print-to-sound
conversion process is needed, and in the case of a deep orthography such as English, an
extensive translation from orthography to semantics to phonology can occur.
The former models account for surface dyslexia by the loss of the lexical route with the
preservation of the sub-lexical route. For the phonological dyslexia the reverse is true.
The latter models account for phonological dyslexia by pathologically reduced activation
of the phonological system. A familiar word will still produce a sufficient level of
activation to support a spoken response, but an unfamiliar pattern of activation (e.g., for
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nonwords) may be below the threshold for the response. Similarly, these models account
for surface dyslexia by the lack of semantic support to the phonological system. A spoken
response from a printed word will be produced without going through the semantic check.
Although these models were developed primarily for English, these models can make
similar predictions for Japanese neurological patients’ reading impairments.

Case Studies
Case Report 1 – surface dyslexic MT (aged 62) was a right-handed male shop-owner with
12 years of education. He suffered a major CVA and his MRI revealed left temporal to
parietal lesions. He had anomia and poor auditory comprehension.
Case Report 2 – phonological dyslexic HN (aged 55), a right-handed male business
executive with university degree also suffered a major CVA in the territory of he left
middle-cerebral artery. He was agraphic with mild anomia.

Kanji and Kana Reading.
As shown in Table 1., MT’s Kana word and nonword reading was flawless. Similarly,
HN’s Kana word reading was excellent except for the 3-mora words. However, his Kana
nonword reading was below the chance level.

M.T. H.M.

Kana Words

2-mora (n=20) 100% 100%
3-mora (n=20) 100% 90%

4-mora (n=20) 100% 100%

5-mora (n=20) 100% 100%

Kana Nonwods

2-mora (n=10) 100% 70%

3-mora (n=10) 100% 30%

4-mora (n=10) 100% 50%

5-mora (n=10) 100% 30%

Table 1. MT and HM’s Performance on the Kana Word/Nonword List

For Kanji reading, the stimulus words consisted of both high and low-familiar two-
character Kanji nouns. The stimuli (modified from Wydell, Butterworth & Patterson,
1995) were further divided into (1) consistent words where each constituent character has
only a single pronunciation (e.g.,/I-IN/(official representative), (2) inconsistent words
where one or both of the characters have other pronunciation(s) (e.g., /UTA-GOE/
(singing voice) -> /KA-SEI)/, and (3) exception words (e.g.,  /NADARE/ (avalanche))
where neither of the characters has a standard pronunciation. Table 2 shows tat HN’s
performance at reading Kanji words is better than MT.
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MT HN

Consistent

High Fam (n-20) 18 (90%) 20(100%)

Low Fam (n=20) 13(65%) 19(95%)

Inconsistent-ON

High Fam (n-20) 16(80%) 19(95%)

Low Fam (n=20) 15(75%) 19(95%)

Inconsistent-KUN

High Fam (n-20) 10(50%) 19(95%)

Low Fam (n=20) 7(35%) 15(75%)

Jukujikun

High Fam (n-20) 10(50%) 16(80%)

Low Fam (n=20) 3(15%) 17(85%)

Table 2. MT and HN’s performance on Kanji word list
Fam. refers to word familiarity.
ON refers to ON-reading (of Chinese origin) of Kanji characters/words.
KUN refers to KUN-reading (of Japanese origin) of Kanji characters/words.

The (LARC) Legitimate Alternative Reading Component (Patterson, Suzuki, Wydell &
Sasanuma, 1995) errors, analogous to regularisation errors in English, were observed
with the surface dyslexic patient, M.T. with his oral reading of the inconsistent and
exception words(e.g.,  /MO-SHI/ for /KE-ITO/ (wool yarn)). He often read aloud the
constituent characters of these words correctly but not the whole word. This indicated
that his reading heavily relied on sub-word level (i.e., at the level of character). This is
the hallmark of surface dyslexia in English.In contrast, the phonological dyslexic patient,
H.N. made fewer errors, which were mainly word substitutions (e.g., /YUI-SHO/ for
/YU-RAI/). He often substituted the word stimuli for other words. LARC errors were not
observed in his reading errors. Thus the error pattern in his oral reading indicated a
reliance on whole-word level reading and not at the sub-word (character) level. Again
impaired sub-word level reading coupled with an intact word reading ability is the
hallmark of phonological dyslexia in English.
Of particular interest was our observation of surface dyslexia for the first time in a
Japanese CVA patient during oral reading of Kanji words. Hitherto, surface dyslexia in
Japanese has been described by the dissociation between better oral reading performance
for Kanji than Kana (though this was also true with N.H.). In conclusion, the reading
models developed for English can have universal application even to non-alphabetic
orthographies, when explaining neurological patients’ reading impairments.
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