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Lambon Ralph, Sage, and Ellis (1996) described a patient, JO, who had impaired under-
standing of written words in the presence of normal comprehension of objects and spoken
words. She was able to recogniseletters and could differentiatewritten words from nonwords
in lexical decision tasks. JO’s ability to read aloud all types of words and nonwords was also
intact. Although JO’s understanding with silent reading was compromised, her comprehen-
sion was dramatically improved when she was permitted to read words aloud. Lambon Ralph
et al. interpreted this disorder as due to a partial disconnection of the visual input lexicon from
the semantic system and labelled the disorder “word meaning blindness”.

JO’s word meaning blindness resulted from a progressive illness that provided us with an
opportunity to investigate the pattern of deterioration in this apparently rare form of dyslexia.
Over a period of one year we tested her on three occasions with a battery of neuropsychologi-
cal tasks designed to assess her comprehension across modalities and her ability to read aloud
various words, including words with exceptional spelling-to-sound correspondences. The
main finding of this longitudinal assessment was a further reduction in her understanding of
written words read silently with a preservation of spoken word comprehension. Throughout
the period there was little or no change in JO’s ability to read aloud words and nonwords,
including exception words. The implications of this pattern for theories that emphasise the
role of semantics in reading aloud are discussed.

Requests for reprints should be addressed to Dr. M. A. Lambon Ralph, MRC Cognition and Brain Sciences Unit, 15
Chaucer  Road, Cambridge CB2 2EF, UK. (Tel:  01223 335294; Fax:  01223 359062; E-mail: matt.lambon-ralph@mrc-
apu.cam.ac.uk).

This study was conducted while the first author was in receipt of a studentship from the Engineering and Physical
Sciences Research Council. We would like to thank JO for her continued patience in completing our longitudinal study.
We are grateful to Rita Berndt and two anonymous referees for their useful comments on a previous draft of this paper.
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INTRODUCTION

In 1996 we reported a case of “word meaning
blindness” (Lambon Ralph et al., 1996). Patient
JO was able to read aloud all types of words
and differentiate them from nonwords. Access
to meaning was normal for spoken words and
from picture input. In contrast, when JO was
required to read silently, her understanding of
written words was impaired. She was poor at
defining written words, matching  words to
target pictures, and completing written syno-
nym judgement tasks. In word-to-picture
matching and word association tasks JO typi-
cally chose either the correct target or a seman-
tically related foil, suggesting that the access
disorder was only partial. It would appear
that, in general, only an impoverished seman-
tic representation could be accessed from writ-
ten words.

If, however, JO read words aloud, her com-
prehension was normal. Presumably when JO
listened to herself read aloud she could use her
intact auditory comprehension processes to
understand the words. This recoding of ortho-
graphic information via phonology for com-
prehension is reminiscent of an observation
made by Bram well (1897). He reported a pa-
tient with word meaning deafness whose com-
prehension of spoken words improved when
she first wrote down spoken sentences. JO’s
pattern was, in effect, the reverse of word
meaning deafness, and the term “word mean-
ing blindness” was proposed for her perform-
ance.

Lambon Ralph et al. (1996) offered the fol-
lowing interpretation for JO’s performance in

terms of a traditional model of visual word
recognition. Errorless letter recognition and
lexicaldecision implied that the visual analysis
system and visual input lexicon were intact.
Normal comprehension of spoken words and
pictures suggested that the recognition sys-
tems for those input modalities were intact, as
was the semantic system. It was suggested that
the most likely cause of her word meaning
blindness was a partial disconnection between
the (intact) visual input lexicon and the (intact)
semantic system. In addition, a separate inner
speech impairment  was demonstrated. This
left her unable to recycle the sounds of written
words internally, so shecould only understand
written words by first reading them aloud.

JO’s word meaning blindness  arose  as  a
result of a progressive brain disorder similar in
some ways to the focal atrophy seen in seman-
tic dementia (Hodges, Patterson, Oxbury, &
Funnell, 1992; Snowden, Goulding, & Neary,
1989). Like those patients, JO’s episodic mem-
ory (both present and past) seemed to be intact.
She was able to complete many nonverbal rea-
soning tasks, and although she was anomic,
her phonology and syntax were normal. Un-
like cases of semantic dementia, JO’s central
semantics were intact and comprehension dif-
ficulties were apparent for written words only.

JO was originally tested in a period from
March to July 1995. The data gathered at that
time formed the basis of our previous report
(Lambon Ralph et al., 1996). JO was revisited
on a regular basis to follow the decline in her
cognitive abilities. This allowed two questions
(noted by Lambon Ralph et al., 1996) to be
addressed:
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1. How would her comprehension with re-
spect to each modality (pictures, spoken
and written words) change over time?

2. If written word comprehension declined
further, would surface dyslexia result?

Our first question could be considered to
be rather trivial. If a progressive brain disor-
der impaired a specific function then contin-
ued atrophy should lead to an accentuated
deficit within the same process. This pre-
sumes, however, that the apparent dissocia-
tion was not due to a generalised decrement
in cognitive performance that appears in-
itially to affect a single function because the
process is a complex one and, thus, is sensi-
tive to a nonspecific impairment (Ellis &
Young, 1988; Shallice, 1988). In fact this possi-
bility has been noted and discussed with ref-
erence to empirical data for the similar but
reversed pattern of comprehension seen in
cases of word meaning deafness, where im-
paired comprehension of spoken words dis-
sociates from intact understanding of written
words (Ellis, 1984; Franklin, Howard, & Pat-
terson, 1994; Franklin & Lambon Ralph, sub-
mitted; Franklin, Turner, Lambon Ralph,
Morris, & Bailey, 1996; Tyler & Moss, 1997).
However, the pattern of word meaning deaf-
ness has only been reported for nonprogres-
sive aphasics, which is analogous to single
“snap-shot” testing in progressive cases. As
JO’s  word meaning  blindness  arose from a
progressive disease, longitudinal assessment
can help to differentiate between the specific
versus generalised hypothesis and might
highlight the impact of impaired comprehen-

sion on other systems such as reading aloud
(see following).

On the second question, Lambon Ralph et
al. (1996) noted that a semantic access impair-
ment for written words might, according to
some theories, lead to surface dyslexia; that
is, a tendency to mispronounce words with
irregular or exceptional spellings (e.g. colonel

® “kollonel”) while showing a preserved
ability to read aloud regular or consistent
words, and nonwords. Recent theories have
stressed the importance of word meaning in
reading aloud, particularly for the successful
pronunciation of low-frequency words with
exceptional spelling-to-sound correspon-
dences (Patterson & Hodges, 1992; Patterson,
Graham, & Hodges, 1994; Plaut, McClelland,
Seidenberg, & Patterson, 1996). In these theo-
ries there is a “direct”, nonsemantic route for
the computation of phonology from orthog-
raphy that is accurate for regular words, non-
words, and high-frequency irregular words.
This route is relatively inefficient at reading
low-frequency irregular words correctly.
Such words are held to rely on support from
the semantic system for their correct pronun-
ciation. On this view, the meaning of a target
word provides a degree of constraint on out-
put phonology. If, for any reason, the contri-
bution of semantics to reading aloud is
reduced sufficiently, the patient should begin
to mispronounce low-frequency exception
words; that is, the patient should become sur-
face dyslexic. Work within this framework
has focused on impairment to the semantic
system itself as a cause of reduced semantic
contribution to reading, and hence surface
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dyslexia (e.g. Patterson & Hodges, 1992), or
on a reduction in the strength of the links
between the semantic system and phonology,
which causes a patient to become both
anomic and surface dyslexic (Graham,
Patterson, & Hodges, 1995). However, weak-
ening of the links from orthography to se-
mantics, of the sort we have suggested was
responsible for JO’s word meaning blindness,
should also reduce the contribution of
semantics to reading aloud, and should
therefore result in a patient misreading low-
frequency exception words she no longer
understands (cf. Ellis, Lambon Ralph, Morris,
& Hunter, in press).

JO was not surface dyslexic when tested in
early 1995. It was possible, however, that suf-
ficient semantic activation remained to sus-
tain errorless reading aloud. We have already
discussed the notion that two processes
might have different susceptibility to a single
deficit. This applies equally here: comprehen-
sion will be very sensitive to the impairment
between orthography and semantics but
reading aloud will be less so. The relative in-
sensitivity of  exception  word  reading accu-
racy to semantic impairment could be due to
the contribution of the direct or nonlexical
route, which can provide the pronunciation
of many words without assistance from the
semantic-lexical route (Hillis & Caramazza,
1995;  Patterson et al.,  in press; Plaut  et al.,
1996). Consequently, surface dyslexia might
arise when the semantic activation reduced
further during the course of JO’s progressive
disease. We address that possibility in the
present paper.

CASE REPORT

JO’s personal and medical history is given in
Lambon Ralph et al. (1996). She was visited on
a regular basis from March 1995 until April
1996. Over this period a number of tests were
repeated. The first administration was in
March–July 1995. During that time a wide se-
lection of assessments was given, which
formed the basis of our previous paper. A sub-
set was re-administered in October 1995 and
again in March–April 1996.

Over the course of the year JO’s condition
was subject to a significant decline. A number
of clinical observations are worthy of report.
JO, a widow, remained at home and continued
her busy social life. Although unable to use a
diary (because she couldn’t  understand the
written words), she managed to keep her
appointments with those people who visited
her. She was able  to recall events that had
occurred in both the recent and remote past.
Although not tested in any formal way, her
episodic memory seemed to remain fairly
stable.

JO’s spontaneous speech became simpler in
content and the word-finding difficulties pre-
sent in March 1995 increased at a rapid rate to
a point where she was unable to complete the
majority of sentences successfully. This made
general conversation very difficult. In addi-
tion, she produced a number of overt (and
uncorrected) semantic errors in her spontane-
ous speech, for instance referring to the pears
in her garden as “plums”.

The longitudinal data is reported in the next
three sections.
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Comprehension

JO was given two tests longitudinally that re-
quire access to meaning from either spoken or
written words (the written word versions were
completed with silent reading). The results are
shown in Table 1. The PALPA word–picture
matching test (Kay, Lesser, & Coltheart, 1992)
contains 40 trials in which each target picture
is presented with a “close” semantic, a “dis-
tant” semantic, a visually related, and an unre-
lated foil. JO’s performance on the spoken
version remained within the published normal
range while her score on the written version
declined from 22/ 40 (55%) in March 1995 to
14/ 40 (35%)in April 1996(a score which is only
just significantly better than chance: chance
cut-off = 13/ 40 and above). The drop in per-
formance is significant (Binomial: P = .004), as
is the difference between her performance on
written and spoken versions in both 1995 and
1996 (1995: McNemar c2 = 10.6, P < .005; 1996:
McNemar c2 = 22.0, P < .005). In March 1995,
JO’s errors on written word–picture matching
were to pick nine close semantic foils, four
distant semantic foils, four visually related
foils and one unrelated foil. By 1996 this pat-
tern had changed slightly to ten no responses,
nine close semantic, four distant semantic, and
three visual errors. It is interesting to note that
although her overall score had dropped sig-
nificantly,  50%  of her errors were semantic
suggesting that, at least for a subset of items,
an impoverished semantic representation was
still activated by the written word input.

The within-category word–picture match-
ing tests involve 100 trials, each containing the

target picture together with four category co-
ordinate items (e.g. a goat is presented with
donkey, deer, horse and cow). On the spoken
version her score remained stable (the drop
from 96/ 100 to 93/ 100 is not statistically sig-
nificant: Binomial, P = .23), although in March
1996 it was just outside the range collected
from six elderly subjects. On the written ver-
sion her performance dropped dramatically
from 83/ 100 to 37/ 100 (McNemar, c2 = 34.9, P

< .005; chance cut-off = 28/ 100 and above). For
each of the three testing sessions the difference
between the scores in spoken and written ver-
sions was significant (March 1995: McNemar
c2 = 8.5, P < .005; October 1995: McNemar c2 =
15.4, P < .005; March 1996: McNemar c2 = 48.8,
P < .005).

It was demonstrated in 1995 that JO’s per-
formance on written word comprehension
tasks improved to a normal level when she was
permitted to read the words aloud (Lambon
Ralph et al., 1996). This recoding effect was
assessed   longitudinally using   the PALPA
word association task. In this test the patient is
required to pick which of four words is closest
in meaning to a target item (e.g. fog). The cor-
rect response (e.g. mist) is accompanied with a
semantically related foil (e.g. steam) and two
unrelated items (which are semantically re-
lated to each other: e.g. bolt and lock). Half the
items relate to concrete items and the other half
to abstract concepts. The results are shown in
Table 1.

In the silent condition, JO’s performance for
the concrete items remained unchanged (but
outside the normal range) while her score for
the abstract items reduced to just 2/ 15 (13%: a
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score no better than chance). When permitted
to read the items aloud, her performance in-
creased significantly on all three occasions
(March 1995: Binomial, P = .001; October 1995:
Binomial, P = .02; March, 1996: Binomial, P =
.006). Her understanding of written words
read aloud (an indirect test of spoken word
comprehension) was only one point outside
the normal range both for concrete and ab-
stract items.

The all-picture version of the Pyramids and
Palm Trees Test (Howard & Patterson, 1992)
requires the patient to chose which of  two
pictures (e.g. a palm tree or a fir tree) is asso-
ciatively linked to a target picture (e.g. a pyra-
mid). In March 1995, JO’s performance on this
test was one point outside the normal range
(see Table 1). Her scores in October 1995 and

March 1996 fell further below the normal
range. The difference between her scores in
March 1995 and October 1996 is significant
(McNemar c2 = 4.3, P < .05), although the dif-
ference between her scores in March 1995 and
March 1996 does not achieve significance
(McNemar c2 = 2.1, n.s.).

ReadingAloud

JO’s longitudinal reading performance is
shown in Table 2. Her reading accuracy
changed little over the intervening year. The
words used by Strain, Patterson, and Seiden-
berg (1995) orthogonally manipulate regular-
ity, imageability, and frequency in List 1, and
imageability and regularity for a set of low-fre-
quency words in List 2. JO was able to read

Table 1. Jo’s Comprehension of Spoken Words, Written Words, and Pictu res

Reading No. of March October March Normal
Task/Stimulus Types Condition Items 1995 1995 1996 Control

PALPA spoken word–picture
matching 40 90% NT 95% 88–100

a

PALPA written word–picture
matching Silent 40 55% NT 35% 88–100

a

Within-category spoken word
picture matching 100 96% 96% 93% 96–100

b

Within-category written
word–picture matching Silent 100 83% 77% 37% 96–100

b

PALPA word-association
High imageability Silent 15 33% 40% 40% 73–100

a

Low imageability Silent 15 47% 47% 13% 60–100
a

High imageability Aloud 15 66% 73% 66% 73–100
a

Low imageability Aloud 15 80% 53% 53% 60–100
a

Pyramids & Palm Trees Test
Pictures – 52 92% 75% 81% 94–100

a

a
Published norms (2 SD cut-off).

b
Collected from six elderly control subjects.

NT = not tested.
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these words as well as normal control subjects.
The same pattern was found for nonword
reading (PALPA Test No. 36: Kay et al., 1992).
Only on the “Levels of Regularity” list
(Shallice, Warrington, & McCarthy, 1983) was
there a very small (and nonsignificant) drop in
reading accuracy.

Naming

The clinical indications of increasing anomia
were confirmed by three tests of naming and a
category fluency task (see Table 3). JO’s pre-

dominant naming errors were either failures to
respond or semantic errors (category co-ordi-
nate or superordinate names). Her decline in
performance was most apparent for the Boston
Naming Test (Kaplan, Goodglass, & Wein-
traub, 1976), her score reducing from 40/ 60 to
28/ 60 (66%® 47%: McNemar c2 = 7.6, P < .01)
and on a naming-to-definition task (50 com-
mon object and animal targets given simple
dictionary-style definitions containing percep-
tual and associative/ functional information;
e.g. dog, “a domesticated, four-legged mam-
mal which has fur and barks”), her accuracy

Table 2. JO’s Reading Aloud

No. of March October March Normal
Task Items 1995 1995 1996 Controls

Strain et al.: List 1 96 100% 99% 99% 98–100
a

Strain et al.: List 2 64 95% 97% 97% 92–98
b

Levels of regularity 120 97% 98% 93% 95–100
b

PALPA nonwords
3 letters 6 67% 83% 100% 67–100

a

4 letters 6 67% 100% 100% 83–100
a

5 letters 6 83% 100% 83% 67–100
a

6 letters 6 100% 100% 83% 67–100
a

a
Published norms (2 SD cut-off).

b
Collected from 10 elderly control subjects.

Table 3. JO’s Naming and Category Fluency

No. of March October March Normal
Task Items 1995 1995 1996 Controls

Boston Naming Test 60 66% 63% 47% 82–98
a

Naming 240 line drawings 240 77% 71% 69% 95–100
b

Naming to definition 50 NT 74% 46% 94–100
b

Category fluency (8 categories) – 40 28 18 Mean 113.7
SD 19.4

a

a
Published norms.

b
Collected from six elderly control subjects.

NT = not tested.
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dropped from 37/ 50 to 23/ 50 (74%® 46%;
McNemar c2 = 9.4, P < .005). On the set of 240
simple line drawings, her naming deteriorated
slightly from 184/ 240 to 166/ 240 (77%® 69%:
McNemar c2 = 14.5, P < .005). JO’s progressive
anomia also lead to a decline in performance
on a test of category fluency (Hodges et al.,
1992).

The  notable differential  between JO’s in-
creasing anomia and her intact spoken
word–picture matching performance is very
similar to the pattern described by Graham,
Patterson, and Hodges (1995) for their patient
FM (albeit FM’s anomia was considerably
deeper). Although FM was first described as a
semantic dementia patient with impaired com-
prehension and naming (see Hodges et  al.,
1992), over time Graham et al. were able to
demonstrate a pattern of “progressive pure
anomia”— increasing word-finding difficul-
ties for picture naming and category fluency
without a corresponding change in her com-
prehension scores.

DISCUSSION

The most obvious change in JO’s data was a
dramatic reduction in her ability to under-
stand written words. There was no corre-
sponding change in her understanding of
spoken words and only a small decline for
picture comprehension. There was, in addi-
tion a substantial increase in JO’s anomia. The
recoding effect (increased comprehension of
written words when read aloud) remained ap-
parent in 1996.

JO’s word meaning blindness was not only
a stable but also an increasing feature of her
progressive illness. This finding allows us to
reject the possibility noted by Lambon Ralph
et al. (1996) that JO’s pattern of performance
might have become more like that seen in se-
mantic dementia, where understanding from
all modalities is equally compromised. The ac-
centuated dissociation between written  and
spoken word comprehension allowed  us to
address the alternative hypothesis, suggested
in the Introduction, that the difference was in
fact due to a relative sensitivity of written
word comprehension to a more general cogni-
tive impairment. We can now argue against
this on two grounds. First, JO and patients
with word meaning deafness form a double
dissociation between written and spoken com-
prehension, thus implying two quite separate
routes into conceptual knowledge. Second,
JO’s progressive illness led to a dramatic re-
duction in her comprehension of written
words with no apparent change to her com-
prehension of the same words when they were
presented orally.

A subset of tasks was included in the longi-
tudinal battery to test the theory that a seman-
tic impairment would lead to surface dyslexia.
In variants of this theory (cf. Patterson &
Hodges, 1992; Patterson et al., 1994;Plaut et al.,
1996)the influence of semantic representations
on phonological computation from orthogra-
phy can be reduced in three different ways: as
a result of an impairment to semantic knowl-
edge itself, as a consequence of damage to the
link between orthographic and semantic rep-
resentations, or to the link between semantics
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and output phonology. Between 1995 and
1996, JO’s semantic route had been compro-
mised even further: both her word meaning
blindness and anomia had increased. Despite
these considerablechanges, JO’s reading aloud
had not  declined from  its 1995 levels. This
notable difference can be seen clearly if JO’s
percentage scores for the assessments are plot-
ted on the same axes (see Fig. 1). In this regard,
JO’s data add to the small number of patients
for whom exception word reading remains
intact despite relatively poor comprehension
(Cipolotti & Warrington, 1995; Lambon Ralph,
Ellis, & Franklin, 1995; Raymer & Berndt, 1996;
Schwartz, Saffran Marin, 1980).

In its current formulations (even in compu-
tational form: Plaut et al., 1996), the theory that
semantics contributes to the reading aloud of
low-frequency exception words does not
make any clear predictions regarding the
quantity or quality of semantic activation re-
quired for a given level of reading perform-
ance (Lambon Ralph et al., 1995). Funnell
(1996) argued that her patient EP regularised
an exception word only when no meaning re-
mained available. Reading accuracy was sig-
nificantly associated with comprehension
when assessed by a word–picture matching
task containing the target and an unrelated
foil; there was no association if the foil was
replaced with a close semantic distractor. To
make matters more complicated, it should be
noted that other patients have demonstrated a
significant association between reading accu-
racy and word–picture matching in which
the foils are all within the same category
(Graham, Hodges, & Patterson, 1994; Hillis &

Caramazza, 1995). This could suggest that the
relationship between semantics and reading
aloud varies from individual to individual (cf.
Plaut, 1997), so that some subjects require rela-
tively intact comprehension (and regularise
words when they make close-semantic com-
prehension errors) whereas others need very
little (e.g. EP) or perhaps none at all. Although
the individual differences hypothesis fits this
pattern of results, it is not clear that there is any
existing or potential data which could falsify
the theory (see Lambon Ralph et al., 1995).

Despite very poor word–picture matching
performance, 50%of JO’s errors were semanti-
cally related to the target items. This indicates
that for a number of written words an impov-
erished semantic representation was still being
activated that might have provided sufficient
support for the “direct” orthography-to-pho-
nology route. Hence JO’s data show that accu-
rate exception word reading can occur in the
presence of impaired semantic access but do
not address the question of whether exception
word reading can survive a complete block to
semantics from orthography. It is possible that
in time, when JO’s written word comprehen-
sion had declined even further, a surface dys-
lexia pattern may have emerged. Such a result
could arise if a decline in conceptual knowl-
edge is paired with a much slower, non-linear
decrement in reading accuracy (see Plaut et al.,
1996, Fig. 25). We would suggest that future
longitudinal studies, which continue beyond
the stage we were able to assess JO, should be
able to estimate the relative gradients of read-
ing and comprehension deterioration and to
confirm whether the rate of decline varies from
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Fig. 1. JO’s reading aloud vs. written word comprehension and picture naming.
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individual to individual (Plaut, 1997) or if, in
fact, that the two processes can classically dis-
sociate (Shallice, 1988) from each other, given
the prediction that the relationship between
them is a subtle one.
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