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Table 1 The correspondence between Japanese words and English words (Revised from Sakurai®).
English letter strings zggsghagovsgfgord regular word irregular word
e.g. fgtp beed lunch yacht
Kana Kana nonword Kana word
e.g. b6 HL7
/uyohi/ /ashita/ (tomorrow)
Kanji Kanji nonword Kanji word (typical) Kanji word (exceptional)
eg. BRAR A S
/misou/ /sekiyu/ (oil) /tabako/ (tobacco)
Pronunciation LBL naming* regular regular irregular
Word form none none present present
*LBL naming denotes letter-by-letter naming, i.e. pronouncing alphabets letter by letter.
Heard word Written word BEDMPEHLA, (FV2—bEWny) EIREEILTLD 15

Auditory analysis Visual analysis
system

system
1 Al V1
Auditory input Visual input V5
lexicon lexicon
Grapheme-
honeme
AS cl;nv_ersion
A3
Y
Speech output »|Graphemic output
lexicon lexicon
V6
V4
Y AN Y
Phoneme Phonheme- Grapheme
level ~| grapheme - level
A6 conversion AT
Allograph
level
L
Graphic motor
patterns
Speech Writing
Fig. 1 Ellis & Young's composite model for the recogni-

tion and production of spoken and written words.

The lexical-semantic route (V1 —V2—V3—V4) and
phonological route (V5 — V6) for reading, and the lexical-
semantic route (Al — A2 — A3 — A4) and phonological
route (A5 — A6 — A7) for writing are illustrated (Drawn
from Ellis and Young?).
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Table 2 A new classification of alexia and agraphia with focal lesions (Revised

from Sakurai et al.l%).

I. Aphasic alexia/agrapha: Broca’s, Wernicke's, Conduction, Transcortical, and Global apha-

sias
II. Primary non-aphasic alexia/agraphia
1. Pure alexia

A. Splenium type: medial occipital gyri (or optic radiation, lateral geniculate body) +
splenium (or callosal radiation, forceps major)

B. Non-splenium type

Fusiform type: mid fusiform gyrus (Area 37)
Posterior occipital type: posterior fusiform/inferior occipital gyri (Area 18/19)

2. Alexia with agraphia

Angular type: Angular/lateral occipital gyri (Area 39/19)
Posterior inferior temporal type: Mid fusiform/inferior temporal gyri (Area 37)

3. Pure agraphia

Posterior middle temporal gyrus (Area 21/37)

Angular gyrus (Area 39)
Supramarginal gyrus (Area 40)

Superior parietal lobule (intraparietal sulcus, Area 7)

Posterior middle frontal gyrus (Area 6)
III. Secondary non-aphasic alexia/agraphia

1. Alexia

Hemianopic alexia

Neglect dyslexia

Callosal alexia

Thalamic alexia
2. Agraphia

Neglect dysgraphia (spatial agraphia)

Callosal agraphia

Constructional agraphia?

Thalamic agraphia

Table 3 Types of alexia and lesion sites in the temporal and occipital cortices (Revised from Sakurai et

al230),
Alexia Characteristics Lesion site Complication

Fusiform type pure alexia Kanji alexia mid Fu (A 37) RU
Word alexia

Posterior occipital type pure alexia Kana alexia post Fu/inf O (A 18/19) RL or RH
Letter alexia

Combined type pure alexia Alexia of kanji mid Fu (A 37) RU or RH
and kana + post Fu/inf O (A 18/19)

Alexia with agraphia from PIT lesion Kanji alexia with mid Fu/inf T (A 37) anomia
agraphia
Lexical agraphia

Abbreviations: A, Brodmann Area; post Fu, posterior fusiform gyrus; inf O, inferior occipital gyrus; inf T, inferior
temporal gyrus; PIT, posterior inferior temporal cortex; RU, right upper quadrantanopsia; RL, right lower quadran-

tanopsia; RH, right hemianopsia.

%9~5_F 7= Greenblatt® I3 4 BHZE O NI, FMEHHC b Hlike
KHPHBT 52 E2W SN LA, ERFNREVZ A
Wil EOH, MG ELBED THRIE L
Damasio 5%, #%EF 5%, Binder 5% 3 ftiHedeim DO FATIHHL &
L CHIB R AR PR oo U, SiSEIRE - F IR, ST %
HIF TV 5,

1998 SR 5P LSRR M H il 2 S BB IT b 72 5IHE T
MK A 7 LB 2 i Lz, 2o BT, HIRm

WCHZEAZBZLTEBY, TIRELX O IEFERR AR5 0
WALICEEEEZZ ON. ThERPNCEE SO IIKRIERER
IR TR IR 2o ke e & & 72 U7l 2 s
L7z, ZO%MGEERM ISR L72WE CETICEH M
Fediima B L7z B & P RTEIRRZ T4 LRI 7 Rk 26
SR ELLBERERENICHET A AR ALY, &5
WZULRGIC RS L723EB 2 6% 5 K T, 6 B DA% Dflidesk
S DIERE & B & MES L7230, Table 3 13 LA iR~ 72 8%
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FRER#ESE 51%87% (2011: 8)

Alexia with agraphia for kanji

Pure alexia particularly for kanji

Pure alexia for kana

Fig. 2 Neuroanatomical localization of pure alexia particularly for kanji, alexia with agrajphia for

kanji, and pure alexia for kana.

The lesion of pure alexia particularly for kanji is located in the mid fusiform gyrus (Area 37),
whereas the lesion of alexia with agraphia for kanji is situated laterally in the mid fusiform/pos-
terior inferior temporal gyri (Area 37). The lesion of pure alexia for kana lies posteriorly in the

posterior fusiform/inferior occipital gyri (Area 18/19). The brain surface image was reproduced

from Statistical Parametric Mapping version 99 (http://www fil.ion.ucl.ac.uk/spm/).

$EIRI (Brodmann 37 ¥F) % EWE L 3 A0 (SRR
[RY) & HUERESRI (18/19 ¥F) % FIWE & 3 D flike i (72
SHIERL R ORI L I Z WK L2 0 TH 57,
T b BRI RIBIRE & 5 { F R WA ITIZ BT
7 deEi % B3 A ARIR AR & ARG RN 2 L5k 25 5
PRI ERTN & 25D % (Fig. 2). LART & 0 e m i 13 e
A e GHH L TREOREIZEI S D OMASN TV
B, RENGEND D LD E ) b Lol 85
DOWFFENETE OIFEDFHFEII I L b 2P HHITL
2D THA. ZOBEIPSINTTOMEE LD THS
&, 1T LA EDREFNIHFRIRPIINE & BIEIERIRED 2 D
EHLATWDSZ DDA % (Table 3 @ combined type)?.
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P Pure agraphia
. for kanji

Pure alexia particularly
for kanji

Alexia with agraphia
for kanji
Fig. 3 Lesion localization of pure alexia particularly for kanji or pure alexia for words, alexia with
agraphia for kanji, and pure agraphia for kanji.
The coronal section was at the level of —50mm from the origin in the MNI (Montreal Neurologi-
cal Institute) coordinate. The template was reproduced from Statistical Parametric Mapping ver-
sion 02. The lesion of alexia with agraphia for kanji is located in the mid fusiform/posterior infe-
rior temporal gyri (Area 37). The lesion of pure alexia particularly for kanji lies medially in the
mid fusiform gyrus (Area 37). Damage to the posterior middle temporal gyrus (Area 21/37)

causes pure agraphia for kanji.
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Abstract
Lesion localization of non-aphasic alexia and agraphia

Yasuhisa Sakurai, M.D., Ph.D.
Department of Neurology, Mitsui Memorial Hospital

The author reviews the lesion localization of non-aphasic alexia and agraphia and proposes a new classifica-
tion of alexia and agraphia on this basis. The newly proposed alexia and agraphia are pure alexia for kana (Japa-
nese phonograms), or more generally pure alexia for letters, caused by a lesion in the posterior occipital area (pos-
terior fusiform/inferior occipital gyri), and pure agraphia for kanji (Japanese morphograms) caused by a lesion in
the posterior middle temporal gyrus and also a lesion restricted to the angular gyrus. In addition, the anatomical
lesions presumably responsible for the parietal apraxic agraphia, frontal pure agraphia and thalamic agraphia are
discussed.

(Clin Neurol 2011;51:567-575)
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