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MRI T1-weighted images leveled the lesion in the base of left temporal lobe and dorsally 
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(A) Pseudo-kanji character identification test 

Radical modified condition � � � � � � � � �    Radical exchanged condition

Correct   Incorrect                           Correct      Incorrect 

Erasure   � erasing some stroke          �, �     

Addition  �    adding some stroke        combining each radical randomly 

When these characters were presented one to one, subjects were asked to identify 

whether these character forms were correct or not. These stimuli were constructed 

according to Nakagawa.25)

(B) Kanji character construction test 

Five radical cards for left side component of target      Five radical cards for right side component of target 

� � � � � � � 	 
 �

target

��

Arranging correct radical cards from five choices 

Two groups of cards, which were comprised five cards, were arranged in front of subject. 

One group was for the right side component and the other was for the left side 

component in which each card represented a radical. Subjects were asked to construct a 

kanji character with these cards when examiner presented a target word aurally. This 

test was created based on the same procedure as that used by Iwata.26)
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Geometric figure     meaning 

Simple figure condition                  respect 

Complex figure condition               discipline 

Subjects were asked to learn by repeating the word which was presented aurally by the 

examiner and copying the figure accompanied with the word. They were later asked to 

recall the words associated with the specific figure. The recalls were analyzed at the 20 

minute delay and 1 week delay. 
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(A) Kanji words reading test 

420 two-character kanji words reading    300 single-character kanji words reading 

<Total correct response>

              124/420 (29%)                              134/300 (45%) * 

<The effect of lexical properties > 

Correct   Incorrect                    � Correct    Incorrect 

Frequency      253.7**     192.5                         141.6      157.6 

Familiarity     280.3**     181.5                      �  187.9**    120.2 

Imageability    256.3**     191.5                        � � �

Complexity       �� � � � �� � � � �  129.0**    167.8 

(B) Kana words reading (n=30) 

Kana words � � Kana nonwords

Three-letter words   30 (100%)                  �  Three-letter nonwords   30 (100%) 

Five-letter words    30 (100%)                   �  Five-letter nonowrds    30 (100%) 

*P<0.05 calculated by the Chi-square test. 

**P<0.0001 calculated by the Mann-Whitney U tests. 

� !"#$%&#'(")'*+,-.'/#0+*01 23#420# 5426)#')'

Consistent words               Inconsistent words 

Example       �� (perfect, [kan-zen])        �� (distribution [bun-pai]) 

                                            n=187                             n=233 

      Correct response          66/187(35%)*                       59/233(25%) 

Summation of errors         121/187                            174/233 

<Error type> 

Non-response               96                          118 

Incomplete response         14                           22 

  Regularization error          2                           20 

 Semantic error               2                            3 

Visual error                  3                           10 

Other response               4                            1 

<Error type> Incomplete error: IG produced only part of the correct whole-word pronunciation. 

Regularization error: IG produced inappropriate but legitimate reading for consistent characters in a 

word, e.g. IG assigned typically used pronunciation to the target (��  [sa-gyou] (work) �

[saku-gyou], �  is more frequently read by [saku] than [sa]), or he assigned inappropriate 

� !"#7%�8##00*0)9/#'*+3*2'4')#2) 25423*2'4')#2): 2;4<*05'

Kun-reading to the target (�� [den-eN] (rice-field) � [ta-eN], � was misread by Kun-reading [ta] 

instead of On-reading [den]. Semantic error: those responses corresponded to words that are 

semantically related to the target; �� (affection [ai-jou] for 	� (love [ren-ai]), Kun-reading 


[kana�ii] (sorrow) � [sabi�ii] (lonely). Visual error: those responses corresponded to words that are 

visually similar to the target; �
��
, ���. Other response: those responses are not visually or 

semantically related with the target. These error type was classified the same definition of Fushimi.
23)

*P<0.05 calculated by the chi-square test. 
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Table 4.  The evaluations for orthographic awareness, phonological awareness and 

paired-association learning 

(A) Orthographic awareness test 

1) Pseudo-kanji identification test 

Radical-modified condition                              Radical-exchanged condition

IG        Control (n=8)                          IG         Control (n=8) 

Erasure     58/60     59.5�0.59                        14/60*      57.4�0.63

Addition     59/60     58.2�0.49

2) Kanji construction test 

IG        Control (N=8) 

13/45*     42.5±0.65 

(B) Phonological awareness test 

1) Syllable deletion                          2) Nonword repetition 

IG   Control (n=8)                                IG   Control (n=8)

Three-syllable words    30/30   30±0        Three- syllable nonwords   30/30    30±0 

Five- syllable words     30/30   30±0        Five- syllable nonwords    30/30    30±0 

(C) Paired association learning test  

20 minutes delay � � 1 week delay

IG        Control (n=8)          � �    IG       Control (n=8)

Simple figure condition      10/10       9.8±1.5             � �  8/10       6.2±1.5 

Complex figure condition     10/10        9.7±1.6              �  3/10*     5.6±1.4 

* IG’s performance was below two standard deviations from the mean of controls.

FGH��IJFK��LG��G MNO�PNQNQ KNRQGSKMTGUGQ�O���VSKNON�NRMTG�GUGQ�O���GOWSGMQ�WXG��NTMG MNO

��GQOMOR
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