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Abstract. Phonological dyslexia is a written language disorder characterized by poor reading of nonwords when compared with
relatively preserved ability in reading real words. In this study, we report the case of FG, a 74-year-old man with phonological
dyslexia. The nature and origin of his reading impairment were assessed using tasks involving activation and explicit manipulation
of phonological representations as well as reading of words and nonwords in which the nature and complexity of grapheme-
to-phoneme conversion rules (GPC rules) were manipulated. FG also underwent an extensive neuropsychological assessment
battery in which he showed impaired performance in tests exploring verbal working memory and executive functions. FG
showed no phonological impairment, and his performance was also largely unimpaired for reading words, with no effect of
concreteness, grammatical class, morphological complexity, length or nature and complexity of the GPC rules. However, he
showed substantial difficulties when asked to read nonwords with contextual GPC rules. The contribution of FG’s executive
deficits to his performance in reading is discussed.
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1. Introduction

Phonological dyslexia is a written language disorder
characterized by impairment in reading nonwords in
the presence of a relatively preserved ability to read
words [1]. Some theoretical proposals suggest that this
impairment could be caused by a disruption of phono-
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logical processing [2], while others suggest that it
could result from impairment of the nonlexical read-
ing route, affecting grapheme-to-phoneme conversion
(GPC) rules [3,4].

2. Methods

The case of FG, a 74-year-old right-handedman with
eleven years of education is reported. He presented
with acquired language deficits characterized by for-
eign accent syndrome, mild agrammatism, agraphia,
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Fig. 1. Percentage of correct responses on tasks involving reading of words and nonwords according to the nature and complexity of GPC rules
for FG and mean for controls. ∗Significant difference between words and nonwords in FG (p < 0.001).

and phonological dyslexia. FG completed a battery of
neuropsychological tests including tasks involving at-
tention, working memory, executive functions, visual-
perceptual function, motor control and episodic mem-
ory.

The nature and origin of his reading impairment were
assessed using tasks involving activation and explicit
manipulation of phonological representations as well
as reading of words and nonwords in which the na-
ture and complexity of GPC rules were manipulated.
The experimental list comprised stimuli with simple
G-P correspondences in which graphemes have an un-
ambiguous pronunciation (60 stimuli comprising let-
ters with transparent GPC rules and 60 stimuli com-
prising di- and tri-graphs with consistent GPC rules),
and stimuli with context-sensitive conversion rules in
which the pronunciation does not derive from a simple
grapheme-to-phoneme mapping but is directly depen-
dent on the environment in which specific graphemes
are presented. For these rules, the experimental list
comprised 30 stimuli for the ‘vowel + S + vowel rule’
according to which the letter S, which is consistently
pronounced /s/, changes to /z/ in an intervocalic posi-
tion, and 120 stimuli for the “A, E, EU, OU + IL(L)
rule” according to which the graphemes I + L(L), pro-
nounced /i + l = il/ according to transparentGPC rules,
are consistently pronounced /j/ when preceded by A,
E, EU and OU in the middle or at the end of words, a
complex GPC process that results in the following cor-
respondences: A + IL(L) = /aj/; E + IL(L) = / j/; EU
+ IL(L)= /œj/; OU + IL(L)= /uj/). FG’s performance
was compared to the results of five right-handed male
controls matched for age and education level.

3. Results

FG’s performance was normal on all the cognitive
tasks except those evaluating working memory and ex-
ecutive functions, in which he performed below the
mean of the control participants. He was unimpaired in
activating and manipulating phonological representa-
tions. Figure 1 shows FG’s performance in reading for
different types of words and nonwords compared with
the performance of the control participants. His per-
formance was normal for words, regardless of the na-
ture and complexity of the GPC rules. He also showed
no difficulty with nonwords in which graphemes have
an unambiguous pronunciation. However, his perfor-
mance was substantially affected for nonwords with
context-sensitive GPC rules. In these nonwords, FG
produced errors resulting from difficulties in the appli-
cation of the GPC rule that would have been appropri-
ate in this context. For example, when asked to read
a nonword like “lasate” (/lazat/), he pronounced it as
/lasat/, which corresponds to the usual and consistent
pronunciation of the grapheme S.

4. Discussion

FG presented with a profile of acquired phonological
dyslexia never reported before. He showed no phono-
logical impairment but was impaired when asked to
read nonwords with contextual GPC rules. This pattern
of performance led us to question the functional origin
of FG’s dyslexia

By resorting to the ‘dual-route’ model of reading [3,
4], FG’s phonological dyslexia can be explained by
the disruption of the nonlexical reading route affecting
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GPC rules. However, it is also possible that the patient’s
concomitant executive deficits might have contributed
to his performance in reading [5]. Executive functions
refer to the ability to plan, initiate and control behav-
iors that are directed towards a goal, while having the
flexibility to adjust this behaviorwhen new information
is presented [6]. Recent studies, mainly published in
the field of developmental dyslexia, indicate that ex-
ecutive functions may have a specific involvement in
reading [7,8].

In reading, FG showed impairments only with non-
words, namely, with contents for which he had no prior
experience and that he could not process automatical-
ly. Moreover, his performance was characterized by a
specific impairment in reading nonwords with context-
sensitiveGPC rules. Unlikewordswith consistentGPC
rules in which letters are pronounced the same way
regardless of the context, the pronunciation of words
with context-sensitive GPC rules depends on the en-
vironment in which specific graphemes are presented.
For example, the pronunciation of some graphemes re-
quires taking into consideration the next letter, the two
next letters, or the previous and the next letter. Further-
more, it is possible to conceive that, before the complex
context-sensitive GPC rule is fully processed, different
competing pronunciations are activated. Let us consid-
er the non-word “lamail” (/lamaj/) in which the second
syllable requires the application of a context-sensitive
rule. The pronunciation that is generated by this rule
could be viewed as being “updated” as the informa-
tion coming from the context is integrated. Thus, read-
ing the group M+A+I+L could activate the pronun-
ciations for M+A (/ma/) and M+A+I (/me/ or /m /)
along the way, causing more interference. This expla-
nation could account for the errors produced by FG
(e.g., VANAIL pronounced /van l/ instead of /vanaj/).
In short, an executive explanation seems possible be-
cause FG showed impairment when he was confronted
with unfamiliar material, and especially in contexts re-
quiring him to maintain andmanipulate a larger amount
of information, and to inhibit competing responses.

Moreover, other aspects of FG’s language perfor-
mance tasks lend themselves to considering an exec-
utive explanation to account for his deficit in reading
nonwords. In another study conducted with FG [9], an
executive explanation was also considered to account
for his inflectional morphology difficulties. While his
performance was normal for real verbs, FG showed
significant impairment when he was required to apply
inflection rules to nonverbs and nonadjectives.

As a whole, our study underlines the need for stud-
ies about acquired phonological dyslexia in which the
nature and specificity of GPC rules, as well as the ex-
ecutive and controlled processes, are considered.
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A.-C. Bachoud-Lévi, The application of rules in morphology,
syntax and number processing: A case of selective deficit of
procedural or executive mechanisms? Neurocase 16(4) (2010),
358–376.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


