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ABSTRACT
We report a patient with aphasia, caused by cerebral hemorrhage, who probably used the nonsemantic
lexical route when reading words aloud. To investigate the mechanisms underlying her reading
dysfunction, we analyzed her reading abilities using the Dual-Route Cascaded Model. Language tests
resulted in low correct percentages for both reading comprehension and reading nonwords aloud,
suggesting problems in the semantic system and the nonlexical route. Conversely, the patient showed
high scores on the reading words aloud task. Although she failed to understand many inconsistent-
atypical words in the reading comprehension test, she correctly read most words aloud, suggesting that
she used the nonsemantic lexical route. In addition, the lexical reading route was analyzed in detail by
using inconsistent-atypical Kanji words as stimuli. Finally, we analyzed her reading dysfunction com-
pared with previous cases.

ARTICLE HISTORY
Received 22 December 2016
Accepted 3 October 2017

KEYWORDS
Nonsemantic lexical route;
DRC model; Kanji;
inconsistent-atypical word;
aphasia

1. Introduction

Acquired reading impairments caused by brain damage are
classified into surface dyslexia, phonological dyslexia, and deep
dyslexia based on cognitive neuropsychological analysis (Benson
& Ardila, 1996). Surface dyslexia is characterized by difficulty in
reading irregular words compared to regular words and non-
words (Coltheart, Masterson, Byng, Prior, & Riddoch, 1983;
Marcel, 1980). In addition, patients with surface dyslexia show a
regularity error in reading irregular words aloud, which is known
as the legitimate alternative reading component (LARC) error
(Funnell, 1996; Fushimi et al., 2003; Graham, Hodges, &
Patterson, 1994; Patterson & Hodges, 1992; Patterson, Suzuki,
Wydell, & Sasanuma, 1995). By contrast, patients with phonolo-
gical dyslexia have difficulty reading nonwords, but can read
known words, including irregular words (Beauvois &
Derouesne, 1979; Sasanuma, Ito, Patterson, & Ito, 1996).
Lexicalization errors are also frequently observed in these
patients (Lesch & Martin, 1998; Martin, Breedin, & Damian,
1999). Although deep dyslexia has similarities to phonological
dyslexia, semantic errors are only observed in deep dyslexia
(Jones, 1985; Marshall & Newcombe, 1966; Plaut & Shallice, 1993).

The three main classes of reading disorder can be analyzed
using the Dual-Route Cascaded (DRC) Model for visual word
recognition and reading aloud (Coltheart, Rastle, Perry,
Langdon, & Ziegler, 2001). In this model, reading aloud is
achieved by lexical whole-word processing and nonlexical
serial processing. The lexical route utilizes word-specific
knowledge about character strings and pronunciations stored
in the mental lexicon, and is necessary for irregular word
processing. By contrast, the nonlexical route sequentially
transforms a character into sound using grapheme-to-pho-
neme conversion rules, allowing nonwords to be read aloud
through this route.

The three main reading impairments can also be analyzed
by cognitive neuropsychological methods. Given that surface
dyslexia is caused by damage to the lexical route for reading,
it is characterized by difficulty reading irregular words com-
pared to regular words and nonwords. By contrast, given that
phonological dyslexia follows damage to the nonlexical route
for reading, there is characteristically preservation of the abil-
ity to read known words, including irregular words, whereas
the ability to read nonwords is impaired. Deep dyslexia shares
similarities with phonological dyslexia, but is characterized by
impairment of the semantic system that does not occur in
phonological dyslexia (Bub & Kertesz, 1982; Marshall &
Newcombe, 1966, 1973).

In the DRC Model, two further paths are involved in lexical
whole-word processing: the semantic lexical route with
semantic mediation and the nonsemantic lexical route without
semantic mediation. The nonsemantic lexical route is also
called the “third route” for reading (Wu, Martin, & Damian,
2002), and selective (or relative) functioning of this route has
been reported in some brain-damaged patients (Coslett, 1991;
Funnell, 1983; Law, Wong, & Chiu, 2005; Lytton & Brust, 1989;
Wu et al., 2002). Although these patients typically use this
route as the common reading process, the results differ in
terms of aphasia type, dyslexia type, lesion site, and language
task. Additionally, we are aware of no reports of Japanese
patients using the nonsemantic lexical route for reading aloud.

Before introducing our case, it is important that we briefly
introduce some basic principles of Japanese orthography.
There are two orthographic systems used in Japanese lan-
guage: logographic Kanji and syllabic (more precisely, moraic)
Kana. Most Kanji characters originated in China and have
meanings in themselves, so are sometimes called “ideograms”
(e.g., “木” means “a tree,” and resembles the shape of an
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actual tree). By contrast, Kana was derived from Kanji charac-
ters and has no intrinsic meaning in isolation (e.g., the Kana
“さ” is a simplified form of the Kanji “左,” which means “left”).
Character–sound correspondence for Japanese Kanji charac-
ters is different from Kana in several regards. Kanji characters
generally contain one to three morae, whereas most Kana
characters usually map to a single mora. In addition, although
most Kanji characters have two or more different pronuncia-
tions that are determined by the intra-word context, most
Kana characters have a single pronunciation that does not
vary across words.

In this article, we present a Japanese patient who used the
nonsemantic lexical route when reading Kanji aloud. We ana-
lyzed the reading process by asking the patient to read Kanji
nonwords and inconsistent-atypical Kanji words. The results of
these reading tasks provide evidence that the third route was
used for reading in this case.

2. Current case

Our case was a 66-year-old, right-handed Japanese woman
with aphasia caused by cerebral hemorrhage. There was no
history of cerebrovascular disease prior to the index event.
Clinical examination revealed transcortical motor aphasia and
severe right hemiplegia as focal neurological dysfunctions,
which necessitate wheelchair use. She was treated conserva-
tively with infusion therapy, and a head computed tomogra-
phy scan performed two days after symptom onset revealed
high-density areas in and around the left putamen of the basal
ganglia. Her medical history included high blood pressure
diagnosed after the age of 50 years that had been treated
with oral antihypertensives.

In daily conversation, she showed difficulty in spontaneous
speech, but could use repetition provided by a conversational
partner. In addition, she could not always understand the
speech of others. Her Raven’s Coloured Progressive Matrices
score was 31 out of 36, which was higher than the average
score of 29.2 for age-matched healthy adults.

3. Language tests

To investigate the basic mechanisms underlying her reading
disorder, we conducted several language tasks, including the
Standard Language Test of Aphasia (SLTA; Japan Society for
Higher Brain Dysfunction Brain Function Test Committee,
2003), the Standardized Comprehension Test of Abstract
Words (SCTAW; Haruhara & Kaneko, 2002), the Test of Lexical
Processing in Aphasia (TLPA; Fujita et al., 2000), and the
Sophia Analysis of Language in Aphasia (SALA; Jochi
University SALA Project Team, 2004). The SLTA is the most
commonly used standardized test for Japanese patients with
aphasia and includes the subtests of auditory comprehension,
reading comprehension, oral naming, repetition, reading
aloud, and spelling. In both the SCTAW and TLPA, we con-
ducted the auditory comprehension, reading comprehension,
repetition, and reading aloud tasks. As the Japanese version of
the Psycholinguistic Assessments of Language Processing in
Aphasia (Kay, Lesser, & Coltheart, 1992), the SALA has many
subtests; we conducted the visual lexical decision task (VC12),

two tasks of reading two-Kanji compounds aloud (imageability
× frequency; OR34, consistency; OR36), and the task of reading
Kana nonwords aloud (OR37).

3.1. Reading and auditory comprehension

On the SLTA reading comprehension task, our patient got 50%
(5/10) correct on the Kanji word-to-picture matching task, 70%
(7/10) correct on the Kana word-to-picture matching task, and
0% (0/10) correct on both the written sentence comprehen-
sion and written command comprehension tasks. The stimuli
used in the SCTAW are 45 two-Kanji compound words,
whereas the TLPA uses 31 two-Kanji compound words, 4
one-character Kanji words, and 5 Kana words. Our patient
got 33% (15/45) and 52% (16/31) correct for the two-Kanji
compound words in the SCTAW and TLPA, respectively. For
the other stimuli in the TLPA, she got 50% (2/4) of the one-
character Kanji words correct and 40% (2/5) of the Kana words
correct.

The auditory stimuli for the SLTA, SCTAW, and TLPA are the
same as those of the reading comprehension tasks. In the
SLTA, our patient got 100% (10/10) correct on the spoken
word-to-picture matching task, 20% (2/10) correct on the
spoken sentence comprehension task, and 0% (0/10) correct
on the spoken command comprehension task. The auditory
comprehension task scores for the SCTAW and TLPA were 31%
(14/45) and 65% (26/40), respectively.

3.2. Reading comprehension compared with reading
aloud

Next, we compared the results of reading comprehension and
reading aloud using the same stimuli for both tasks. First, we
will show the results of the reading comprehension tasks in
the SCTAW and TLPA.

For two-Kanji compound words, our patient got 33% (15/
45) and 52% (15/31) correct for the SCTAW and TLPA, respec-
tively. However, using the same stimuli in the reading aloud
task, the respective correct scores were 78% (35/45) and 87%
(27/31). Concerning the total score for both tasks, the reading
aloud score was significantly higher than that of reading
comprehension score (reading aloud 84% [64/76], reading
comprehension 37% [28/76], χ2[1] = 32.40, p < .01). In addi-
tion, she could read aloud 38 of the 48 words scored as
incorrect in the reading comprehension task, and her reading
comprehension was incorrect for 38 of the 64 words that had
been correctly read aloud. The error responses for reading
aloud tasks in the SCTAW and TLPA included 10 phonological
errors, 1 perseveration error, and 2 other errors. Thus, there
were no semantic errors in the reading aloud tasks (Figure 1).

We also analyzed the responses to inconsistent-atypical
words included in the stimuli set of the SCTAW and TLPA by
introducing inconsistent-atypical compound Kanji words.
Japanese Kanji characters typically have one to three pronun-
ciations; those that have only one pronunciation are called
“consistent” reading and those with two or more pronuncia-
tions are called “inconsistent” reading (Fushimi, Ijuin,
Patterson, & Tatsumi, 1999; Morton & Sasanuma, 1984). For
example, one Kanji “医,” which translates to “medical,” has

2 K. HASHIMOTO ET AL.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
Fl

or
id

a]
 a

t 2
1:

45
 2

9 
O

ct
ob

er
 2

01
7 



only one pronunciation (/i/) and is therefore categorized as
consistent reading. Another Kanji “都,” which translates to
“capital,” has three patterns of pronunciation (/to/,/tsu/, and/
miyako/); thus, this Kanji is categorized as inconsistent read-
ing. Furthermore, inconsistently read Kanji characters are
divided into the subtypes of “typical” and “atypical” reading,
which occur in high and relatively low frequency, respectively.

To determine whether a Kanji character was typical or
atypical, we calculated the consistency ratio based on the
procedure outlined by Uno et al. (2009) and Fushimi et al.
(1999). The consistency ratio was calculated as “friends”
divided by the sum of “friends” and “enemies.” The term
“friends” indicates the number of words sharing the same
character at the same position with the same pronunciation,
and the term “enemies” indicates the number of words
sharing the same character at the same position with differ-
ent pronunciations in two-Kanji compound words (Fushimi
et al., 1999). We counted the number of friends and enemies
using the NTT database series Nihongo-no Goitokusei
(Lexical properties of Japanese; Amano & Kondo, 1999) as
the language corpus. In this report, Kanji characters with a
consistency ratio ≥0.50 were classified as typical reading and
those <0.50 were classified as atypical reading. For example,
the Kanji “都” exists at the first position in two-Kanji com-
pound words, with the pronunciation/to/being classified as
typical reading because it has a consistency ratio of 0.76,
whereas the pronunciations/tsu/and/miyako/are categorized
as atypical reading because they have consistency ratios of
0.10 and 0.14, respectively. We defined an inconsistent-aty-
pical word as two-Kanji compound words that have more
than one Kanji character read as inconsistent-atypical. For
example, the two-Kanji compound “都合” pronounced/
tsugoR/, which translates to “circumstance,” is categorized

as an inconsistent-atypical word because it contains the
inconsistent character “都” pronounced atypically as/tsu/.
Such words cannot be read via the nonlexical, one-to-one
conversion rule; therefore, if we apply the frequency-based
nonlexical conversion rule to “都合,” it will be misread as/
togoR/. Inconsistent-atypical words must therefore be read
aloud by utilizing the lexical route. We included 19 incon-
sistent-atypical words in the stimuli of the SCTAW and TLPA,
and our patient could read 11 words aloud from among the
15 words scored as incorrect in the reading comprehension
test. She could not comprehend 11 of the inconsistent-aty-
pical words among the 14 words that were correctly read
aloud.

Next, we show the results for the Kana words included in
the TLPA and SLTA. In the TLPA, the patient correctly
answered 2 of 5 words in the reading comprehension task,
but correctly read aloud 5 of 5 words with the same stimuli. In
the SLTA, she correctly answered 7 of 10 words in the reading
comprehension task and could read aloud 9 of 10 words with
the same stimuli. Overall, our patient got 60% (9/15) and 90%
(14/15) correct on the reading comprehension task and read-
ing aloud task, respectively. Thus, the reading comprehension
task score was lower than that of the reading aloud task,
which was marginally significant (χ2[1] = 3.20, p = .073). In
addition, she could read aloud 5 of 6 words scored as incorrect
for the reading comprehension task, and failed to compre-
hend 5 of the 14 words she correctly read aloud.

3.3. Reading aloud nonwords (kanji and kana)

The two-Kanji compound nonword stimuli were the same
as those of the lexical decision task (SALA VC12). Our
patient scored only 3% (2/60) when reading Kanji

Lexical Route 

Visual Feature
Units

Character Units

Print

Speech

Non-Lexical Route 

Response buffer

Character-Sound   
Conversion  Semantic System 

Orthographic 
Input Lexicon 

Phonological
Output Lexicon 

Figure 1. DRC model of reading. This model was modified from the original model （Coltheart et al. 2001) for Japanese reading.
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nonwords aloud, showing 3 lexicalization errors, 1 partially
correct response, 3 partially correct responses, and 51
nonresponses. In addition, she scored 61% (34/56) when
reading Kana nonwords aloud (SALA OR37), which was
significantly lower than that for Kana real words (61%
[34/56] and 90% [27/30] for Kana nonwords and real
words; χ2(1) = 8.13, p < .01). In this task, she showed 19
phonological errors, 1 lexicalization error, 1 partially cor-
rect response, and 1 nonresponse. In addition, the Kanji
nonword score was significantly lower than the Kana non-
word score (χ2[1] = 39.88, p < .01) (Figure 2).

3.4. Visual lexical decision task

For the visual lexical decision task, a speech and language
therapist presented two-Kanji real words or nonwords to
the patient, and the patient judged whether the two-Kanji
words were real. The lexical properties of the stimuli were
matched for the lexical decision task and reading compre-
hension task, so did not differ significantly in frequency,
familiarity, imageability, orthographic plausibility, or read-
ing consistency. Our patient scored 77% (79/102) on the
lexical decision task, which was significantly higher than
for the reading comprehension task (i.e., TLPA+SCTAW,
41% (31/76)) (χ2[1] = 23.27, p < .01). The tests of reading
comprehension for two-Kanji compound words, reading
aloud for two-Kanji compound words, reading aloud for
Kanji nonwords, and the visual lexical decision task are
compared in Figure 3.

3.5. Reading aloud tasks (imageability × frequency and
consistency)

We asked the patient was asked to read two-Kanji compound
words aloud, controlling for imageability and frequency (SALA
OR34). The high imageability plus high frequency score was
67% (8/12), the high imageability plus low frequency score
was 100% (12/12), the low imageability and high frequency
score was 83% (10/12), the low imageability and low fre-
quency score was 75% (9/12), and the total score was 81%
(39/48). Overall, there was no effect of either imageability (χ2

[1] = 0.1368, p = .71) or frequency (χ2[1] = 1.2308, p = .27).
Next, the patient was asked to read two-Kanji compound
words aloud, which was controlled for the consistency ratio
(SALA OR36). The score for consistent words with a high
consistency ratio was 65% (13/20) and the score for inconsis-
tent-atypical words with a low consistency ratio was 70% (14/
20). There was no significant difference between the scores of
the two tests (χ2[1] = 0.114, p = .76).

3.6. Other tests

Our patient scored 83% (25/30) for high-familiarity Kanji words
and 90% (27/30) for high-familiarity Kana words. The repeti-
tion scores using the same stimuli for SCTAW and TLPA were
96% (43/45) and 93% (37/40), respectively. For the SLTA, she
scored 35% (7/20) on picture naming, 90% (9/10) on word
repetition, and 20% (1/5) on sentence repetition. Moreover,
she could not correctly answer any of the spelling tasks in the
SLTA. All of the results for the SLTA are summarized in Table 1.

Figure 3. Compared graph of four tasks; reading comprehension and reading aloud with two Kanji compound words, reading aloud Kanji nonwords, and visual
lexical decision task.

Figure 2. Head computed tomography (CT) scanning performed 2 days after onset.
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4. Discussion

We investigated the underlying mechanisms of our patient’s
reading dysfunction based on the DRC Model. Given that both
her reading comprehension and auditory comprehension task
scores were low, the semantic system and/or access to the
semantic system were thought to be impaired. Conversely, she
scored high (84%, 64/76) in the reading aloud task when using
the same stimuli used to assess reading comprehension. These
results suggest that our patient could read words aloud with-
out understanding them, and the nonlexical route was
thought to be severely impaired because she scored 3% (2/
60) on the nonword reading aloud task. From these results, we
hypothesized that our patient was using the nonsemantic
lexical route for reading (i.e., a direct route from the ortho-
graphic lexicon to the phonological lexicon in the DRC Model).

Interestingly, the score for the lexical decision task was
significantly higher than that for the reading comprehension
task, suggesting that the orthographic lexicon was relatively
intact compared with the semantic system. Thus, our patient
probably used the nonsemantic lexical route rather than the
semantic lexical route when reading. She also failed to
understand 15 words in the reading comprehension task
when we assessed her ability to read inconsistent-atypical
words aloud, but could read 11 of those words.
Inconsistent-atypical words cannot be pronounced using
the nonlexical character-to-sound corresponding rule
because they are not typical reading for that Kanji character,
and they must instead be read aloud by the lexical route.
Given that our patient showed a tendency to read incon-
sistent-atypical words aloud without understanding them,
the nonsemantic lexical route was likely activated for read-
ing aloud.

Although we primarily analyzed the reading disorders in
our patient based on Kanji language tasks, many reports have
shown clear differences between Kanji and Kana reading in
Japanese patients with brain damage (Hashimoto & Uno, 2016;
Iwata, 1984; Sakurai, Mimura, & Mannen, 2008; Sakurai, Sakai,
Sakuta, & Iwata, 1994; Soma, Sugishita, Kitamura, Maruyama, &
Imanaga, 1989). Therefore, we also confirmed whether the
differences could be shown between Kanji and Kana reading
in our patient. The patient’s score for reading Kana real words
aloud was significantly higher compared with the score for
reading nonwords, and our patient could read many Kana
words without comprehension. Thus, the results were compar-
able between Kana and Kanji word reading, indicating that the
underlying nonsemantic lexical route was probably shared.
However, it should be noted that our patient scored 3% (2/
60) for Kanji and 61% (34/56) for Kana when reading non-
words aloud (p < .01). This suggests that the nonlexical route
may have been relatively more functional for Kana than for
Kanji reading.

There are a few possible explanations for the discrepancy
between the Kana and Kanji reading scores. First, it is possible
that our patient had difficulty in selecting the correct pronun-
ciation for the Kanji characters from among the allowed pro-
nunciations. Indeed, whereas most Japanese Kanji characters
have two or more pronunciations, most Kana characters typi-
cally correspond to a particular sound and do not require the
patient to make a choice about pronunciation. Second, if our
patient read Kanji nonwords using the semantic system, then
it is possible that semantic processing affected inhibitory con-
trol when reading. Although two-Kanji compound nonwords
have no meaning (e.g., “跳目” has no meaning), each Kanji
character used in the evaluation had meaning by itself (e.g.,
“跳” means jump and “目” means eye). Given that our patient
probably had either an impaired semantic system or impaired
access to the semantic system, reading Kanji nonwords could
have been affected by impaired semantic processing if two-
Kanji nonwords were read aloud using the one-by-one char-
acter approach. Most reading errors for two-Kanji nonwords
were also nonresponses (51/58), suggesting possible impaired
semantic processing. By contrast, each Kana character would
not have been affected by semantic processing because they
have no meaning. It is reasonable, therefore, to anticipated
that the Kana nonword reading score would be higher than
the Kanji nonword reading score.

We also compared the findings in this case with those of
other cases with surface dyslexia, phonological dyslexia, and
deep dyslexia. First, regarding surface dyslexia, many reports
have suggested an association between semantic impairment
and the observed LARC error, which is a legitimately plausible
reading for that character (Funnell, 1996; Fushimi et al., 2003;
Graham et al., 1994; Patterson & Hodges, 1992; Patterson et al.,
1995). In surface dyslexia, pronounceable nonwords are read
correctly because the nonlexical route is preserved when read-
ing. Our patient did not satisfy the conditions of surface
dyslexia based on the lack of LARC errors and the low score
for reading Kanji nonwords. Second, phonological dyslexia is
associated with a deficit of nonlexical reading, which was
present in our patient (Beauvois & Derouesne, 1979; Lesch &
Martin, 1998; Martin et al., 1999). However, there is no

Table 1. Scores on subtests of the SLTA.

Task Score Max Average SD

Comprehension
Spoken word-to-picture matching 10 10 10.0 0.2
Spoken sentence comprehension 2 10 9.5 0.8
Spoken command comprehension 0 10 9.6 0.7
Kanji word-to-picture matching 5 10 9.9 0.8
Kana word-to-picture matching 7 10 10.0 0.1
Written sentence comprehension 0 10 9.6 1.0
Written command comprehension 0 10 9.4 1.5

Production
Oral naming: objects 7 20 19.6 0.8
Oral naming: actions 9 10 9.9 0.4
Oral scene description 1 6 5.8 0.6
Word fluency 9 ― 12.6 4.5
Written naming of Kanji 0 5 4.2 1.1
Written naming of Kana 0 5 4.8 0.7
Written scene description 0 6 5.2 1.1

Repetition
Words 9 10 9.9 0.1
Sentences 1 5 4.5 0.8
Reading aloud
Kanji words 5 5 5.0 0.4
Kana words 5 5 5.0 0.1
Kana characters 8 10 10.0 0.2
Sentences 1 5 4.9 0.3

Writing-to-dictation
Kanji words 0 5 4.3 1.0
Kana words 0 5 4.8 0.8
Kana characters 0 10 9.7 1.1
Sentences 0 5 4.0 1.5
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impairment of semantic processing in phonological dyslexia,
which was also present in our patient, as indicated by the low
scores for reading and auditory comprehension. Finally, con-
sistent with the findings expected in deep dyslexia, our
patient had impairments of the semantic system and the
nonlexical route (Jones, 1985; Marshall & Newcombe, 1966;
Plaut & Shallice, 1993). However, the error responses were
different: patients with deep dyslexia frequently show seman-
tic reading errors when reading aloud (Jones, 1985; Marshall &
Newcombe, 1966; Plaut & Shallice, 1993), whereas our patient
showed no such errors. Patients with deep dyslexia are more
likely to have semantic errors because of access to the
impaired semantic system.

Next, we compared the features of our case report with
those in previous reports of five patients who were thought to
use the nonsemantic lexical route. The profiles of these cases,
plus our own, are summarized in Table 2, and comprises four
English speakers (Coslett, 1991; Funnell, 1983; Lytton & Brust,
1989; Wu et al., 2002), one Cantonese speaker (Law et al.,
2005), and one Japanese speaker (our case). These six patients
all probably used a common reading process, but showed
differences in their aphasia types, dyslexia types, lesion sites,
and language tasks.

Funnell (1983) reported a Broca-type disorder, whereas the
cases reported by Lytton and Brust (1989) and Coslett (1991)
were Wernicke-type disorders. Additionally, the case reported
by Funnell was diagnosed as having deep dyslexia, while that
reported by Wu et al. (2002) had phonological dyslexia. Of
note, Lytton and Brust (1989) proposed the original classifica-
tion of direct dyslexia in their patient. The brain lesion sites
also varied among these patients; in the case of Lytton and
Brust (1989), the lesion was in the left frontal and temporal
lobes; in the case of Wu et al. (2002), the lesion was in the left
frontal and parietal operculum; and the case of Law et al.
(2005), the lesion was in the left basal ganglion. In addition,
there were no effects of frequency, regularity, or imageability
in the reading test results. For instance, the Cantonese patient
reported by Law et al. (2005) was not influenced by any lexical
properties, such as frequency, imageability, word class, posi-
tion of phonetic radical, or phonological similarity of phonetic
radical, when examined for reading performance.

Our patient shared many features in common with the
patient reported by Law et al. (2005). Indeed, the language
tasks were categorized in the same aphasic type, there were
common brain lesions, and neither case was influenced by
frequency and imageability when reading words aloud.
Given that these patients both used the same orthographic
scripts (Kanji/Chinese character), it is perhaps plausible that
they developed similar symptoms. However, this idea should
be challenged on a couple of key grounds. First, most
Japanese Kanji characters have two or more pronunciations,
while most Chinese characters typically have just one pro-
nunciation. Second, Cantonese is a tonal language, whereas
Japanese is not. These two features mean that we cannot
simply categorize Japanese Kanji and Chinese characters
into the same class. The different characteristics of
Japanese Kanji and Chinese characters also required differ-
ences in the analysis methodology. For instance, the lexical
route in our patient was analyzed deeply using Kanji

inconsistent-atypical words, whereas Law et al. (2005)
could not because their patient was a Cantonese speaker.
In addition, our patient’s nonlexical route could be assessed
using Kanji nonwords, whereas this was not possible for
their patient. By contrast, Law et al. (2005) could perform
analyses of tonal errors for reading error responses, whereas
we could not because Japanese is not a tonal language.
Therefore, although Chinese characters are commonly used
in both Japanese and Cantonese languages, there are some
differences between the two languages that necessitate
different analytical approaches.

In our patient, an impaired semantic system was unlikely to
have strongly influenced the ability to read Kanji words, which
we think explains the lack of effect on reading imageability. In
addition, a reading consistency effect was unlikely to be
observed because the patient’s impaired nonlexical route
would not promote the reading of high-consistency words. By
contrast, a reading frequency effect should be observed in
patients who use the nonsemantic lexical route because word
frequency affects the activation of the orthographic lexicon in
the DRC Model (Coltheart et al., 2001). However, no frequency
effect was seen in either our patient’s results or those of Coslett
(1991), Wu et al. (2002), or Law et al. (2005). Though unlikely, it is
possible that a frequency effect might have been observed if
latency had been measured. In our case report, as well as those
by Coslett (1991) and Law et al. (2005), latency was not used, and
we instead used the percentage of correct responses as the
evaluation measure. Wu et al. (2002) did use reading latency as
an evaluation measure, but they did not investigate the fre-
quency effect for reading. Nevertheless, a study of healthy adults
has shown that a frequency effect can be observed, even in the
study of brain-damaged patients, if latency is used as an evalua-
tion measure (Andrews, 1989; Forster & Chambers, 1973). This is
an issue to be addressed in future research.
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