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PreCo sa venujeme tejto téme?
linicky a teoreticky vyznam

PRECO CITA PACIENT S ALEXIOU

,PANI“ NAMIESTO ,ZENA“?
NEUROKOGNITiIVNA ANALYZA A TERAPIA
HLBKOVEJ ALEXIE U PACIENTA PO NCMP

doc. PaedDr. Zsolt Cséfalvay, PhD.!, PhDr. Marta Egryova?
'Katedra logopédie PdFUK, Bratislava
2. neurologicka klinika Fakultnej nemocnice s poliklinikou akad. L. Dérera, Bratislava

Ziskané poruchy ¢itania (alexie) u pacientov s loziskovymi léziami mozgu maji rézny mechanizmus, ktory sa navonok manifestuje réznymi
poruchami pri éitani. Rézne typy alexii boli opisané najma v anglosaskej literatire, ale aj u pacientov pouzivajicich transparentny jazyk,
akym je aj slovenéina. V nasom prispevku opisujeme pripad pacienta s chronickou afaziou, u ktorého v klinickom obraze viac ako 20 rokov
perzistovala afazia, hibkova alexia a agrafia. Po recidive nahlej cievnej mozgovej prihody sa jeho poruchy &itania zvyraznili. Po intenzivnej
logopedickej terapii Specificky zameranej na ¢itanie sa vykony pri citani slov zlepsili aj po rokoch pretrvavania tejto poruchy. Nasim ciefom
je charakterizovat hibkovt alexiu pacienta, poukazat na postup pri plénovani terapie hibkovej alexie a postup pri mapovani jej efektivity,
ako aj ilustrovaf vyuzitie kognitivnej analyzy pre klinicku prax.
Krucové slova: hibkova alexia, kognitivna analyza, efektivita terapie alexie.

Neurol. pro praxi, 2008; 9(4): 64




1. Pacient s chronickou afaziou, alexiou a agrafiou
2. Mal velky zaujem znovu sa naucit Citat a pisat

« neschopnost precitat’ ,kratke®,
/ gramatické slova (pred, od...)
Citanie pseudoslov - 0%
 tazkosti pri Citani slovies

priznaky hibkovej alexie - zamena slov (Zzena - pani)
(deep alexia)

- relativhe dobré citanie vysoko-

\ frekventovanych, konkrétnych

podstatnych mien (90%)



1. Pacient s chronicko ~lavinl g agrafiou
2. Mal velky >~ =af

Co to znamena?

Existuju ré6zne spbsoby, stratégie Citania?

Ro6zne mozgové korelaty?

Roézne pristupy v obnovovania schopnosti
(terapie alexie)?




Evolucia pisanej reCi/pisaného jazyka

Systém pisanej recCi
4,000 - 3,000 BCE

Homo Sapiens
200,000 - 100,000 BCE

—

Hovorena rec¢ Kresba obrazkov Abeceda
40,000 - 20,000 BCE 900 BCE
ATBENEE
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(sig-mah)

Nu
(new) (zie) (om-e-cron) (pie) (roe)
Tau Upsilon Phi Chi Psi Omega
(tam) (up-si-lan) (re) (ie) (sign)  (

on-may-gah)




Pisana rec¢ vs. hovorena rec

- Fylogeneticky sa objavi neskor ako hovorena rec/jazyk

= Kulturne podmienena invencia, ktora pouziva vizualne
symboly reprezentujuce elementy hovorenej reci (slov,
slabik, foneém)

« Ontogeneticky sa osvojuje neskér ako hovorena rec
= naucit sa Citat a pisat vyzaduje explicitnu instrukciu
u deti, ktoré si uz osvojili hovorenu rec a maju
schopnosti vizualnej rekognicie




Pisana rec¢ vs. hovorena rec

- Je malo pravdepodobneg, ze je sprostredkované
geneticky predprogramovanou neuronalnou siet’ou,
Specializovanou na Citanie a pisanie

- Pisana reC musi stavat na primarnych mozgovych
systémoch vyvinutych pre produkciu/porozumenie
hovorenej recCi a pre vizualnu diskriminaciu tvarov




Vizualna
rekognicia objektov

Porozumenie
a produkcia reci

Ortografia
(pisana forma




Pismove systemy sveta
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Pisana rec: univerzalne vs. jazykovo-specifické
kognitivne mechanizmy a mozgove substraty

Univerzalne kognitivhe poziadavky:

=V kazdom pismovom systéme sa vyznam komunikuje pouzitim vizualnych
symbolov, ktoré reprezentuju jednotky reci (slova, slabiky, fonémy)

= Citanie/pisanie si vyZzaduje naudit sa vzt'ah medzi fonologickou (zvuky
recCi) a ortografickou (vizualne symboly, pismena) reprezentaciou

Jazykovo-Specifické rozdiely:

= Ro&zne jazyky maju réznu velkost jednotiek pri prevode fonologie do
ortografie

= R&zne miera konzistencie medzi pismenom a zvukom daného jazyka



Pisana rec: univerzalne vs. jazykovo-specifické
kognitivne mechanizmy a mozgove substraty

Univerzalne neurobiologicke poziadavky:

= VWytvorenie rozsiahlej neuronalnej siete, ktora integruje
vizualne/ortografickeé informacie s existujucimi mozgovymi korelatmi
hovorenej reci pre fonologické a semanticke informacie.

Jazykovo-sSpecifické rozdiely:

=V r6znych jazykoch je rézna miera ucCasti komponentov rozsiahleho
jazykového systému pri Citani a pisani



Podla konzistencie koreSpondencie medzi fonémami a grafémami
sa hodnoti hlbka ortografie v alfabetickych jazykoch (transparencia)

TRANSPARENTNY JAZYK (shallow ort.)
E 1 graféma <—> 1 fonéma

s NETRANSPARENTNY JAZYK (deep ort.)

*****
****** L

*****

I 1 graféma —— viac foném
viac grafém <—— 1 graféma




Anglicka ortografia: nepravidelny vztah medzi pismenom a hlaskou
preto tendencia opierat’ sa stratégiu Citania celych slov (lexikalna stratégia)

* rovnaké pismeno (a) je vyslovovana rézne :
Cat Was Saw Made Car Care

* rovnaka hlaska (i:) sa piSe rézne v réznych slovach :

She Key Free Tea Ski Brief Receive People
- nepravidelnost pri ,grain sizes”
Mint Hint Pint
Save Brave Have
Few New Sew
Love Drove Prove
Mood Good Blood
Through Rough Dough Plough
* nepravidelné slova: Choir Yacht Tomb

* Homofénne slova: Way — Weigh  Scene — Seen Bear — Bare Sale - Sall



Kognitivhy model dvojitej cesty jazykovych procesov:
reprezentacie lexikalnej pamati vs. sublexikalna konverzia (F-G)

Fonoldgia
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Hypotéza o ortografickej hibke
Orthographic Depth Hypothesis (ODH)

(1) Osoby pouzivajuce alfabeticky jazyk sa opieraju o lexikalnu
alebo sublexikalnu stratégiu pri Citani/pisani podla miery
konzistencie vztahu pismeno—zvuk v danom jazyku.

(2) V jazyku s transparentou ortografiou (shallow ortography) je
mapovanie medzi pismenom a zvukom (hlaskou) vysoko
konzistentné a preto je dominantne pouzivana sublexikalna cesta
pri Citani/pisani znamych slov aj pseudoslov.



Orthographic Depth Hypothesis (ODH)

= V jazyku s netransparentou ortografiou (deep ortography) je
mapovanie medzi pismenom a zvukom (hlaskou) nekonzistentné
a preto, aby minimalizovali chybné Citanie/pisanie pouzivaju pri
slovach lexikalnu, pri pseudoslovach sublexikalnu cestu.

= Jazykovo-Specifické rozdiely v miere funkCnej Specializacie:
separacia lexikalnej a sublexikalnej cesty je viac manifestna pri
jazykoch s netransparentnou ortografiou, rozdiely medzi
Citanim slov a pseudoslov su vyrazne (efekt lexikality).




Orthographic Depth Hypothesis: Differences in the Division of Labor or
Relative Balance between the Sublexical and Lexical Pathways

Phonology J . Orthography Phonology Orthography
Lexical = g Lexical Lexical < > Lexical
Sublexical < > Sublexical Sublexical | > Sublexical
Phonemes Graphemes Phonemes Graphemes
Transparent/Shallow Orthography Opaque/Deep Orthography

Nonwords: Sublexical Nonwords: Sublexical
Words: Sublexical > Lexical Words: Lexical > Sublexical
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Words . .
from Italian from English words words

English (deep) slower than Italian (shallow) for both words and nonwords
Nonwords slower than words, but the size of the difference or the
“lexicality effect” in much larger in English than in Italian

English > Italian

Orthographic Depth Effect: /

Differences in Levels of Network

Activation \

‘ ‘ '
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m .

ltalian > English N
Paulesu et al., 2001



Neuropsychological Test of ODH
= Cross-language study to investigate the nature and prevalence of
acquired alexia/agraphia in Slovak vs. English speakers

= |dentify language-specific differences in the cognitive mechanisms and
neural substrates of written language processing

= Retrospective analysis of reading/spelling data collected from patients
with stroke or neurodegenerative disorders

= Total number of participants: 206; English (n=104), Slovak (n=102)
«  Stroke: English (n=73), Slovak (n=64)

*  Alzheimer’s Disease (AD): Slovak (n=38)
*  Primary Progressive Aphasia (PPA): English (n=31)



Orthographic Depth Hypothesis: Neuropsychological Predictions

SEB

Phonology j - Orthography Phonology Orthography
Lexical - g Lexical Lexical < > Lexical
Sublexical Sublexical Sublexical Sublexical
Phonemes Graphemes Phonemes Graphemes
J Nonwords: Sublexical J Nonwords: Sublexical
J} Words: Sublexical > Lexical | Words: Lexical > Sublexical
4 Lexicality Effect 11 Lexicality Effect

(words >> nonwords)

a Phonological Alexia/Agraphia
English >> Slovak




Orthographic Depth Effect: Group Data
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Individual Data: Increased Lexicality Effect in Reading (Phonological Alexia)
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60 1 90th
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Individual Data: Increased Lexicality Effect in Spelling (Phonological Agraphia)

Lex Spell Reg-Non
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Individual Data: Increased Lexicality Effect Read/Spell (Phonological Alexia/Agraphia)
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Neural Substrates of Sublexical vs. Lexical Processing: Stroke

Damage to Sublexical Pathway:
Phonological Alexia/Agraphia
Perisylvian Lesions (LMCA stroke)

Rapcsak et al., 2009

a 1o
O Contrel
901 W Perisylian
804
70 -
g o
5 50
(4]
2 40
30 4
20
10
] T
Regular Iregular Non-word
b 100 O Control
90 W Parisyhian
80
70
5 &0
E 50
2 40
30
20
10
o T
Regqular Irrequiar Non-word
50
45 O Control
M Perisylvian
40 4
=%
w 304
0 25 1
E 20 1
w 15 1
10 1
‘] i
0l _ -
Lexicality Lexicality Regularity Ragularity
Read Spall Read Spell
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spelling for perisylvian patients and controls.




Neural Correlates of Phonological Alexia/Agraphia (n=27)

Written Language Performance

100

80 -

60 - |

40 -
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Reg.Read Irreg.Read Non.Read Reg.Spell Irreg.Spell Non.Spell

% Correct

Rapcsak et al., 2013



Dual-Pathway Model of Written Language Processing: VLSM (n=73)

H a Via higher-order frontal networks
\l, Nonwords/Sublexical Pathway I
‘ Articulatory network Sensorimotor interface Input from
pIFG, PM, anterior insula | «=————— | Parietal-temporal Spt | <— other sensory
(left dominant) Dorsal stream (left dominart) modalities
Spectrotemporal analysis Phonological network
Dorsal STG — Mid-post 5TS cﬂgﬁﬁtgﬂtﬁgﬁék
(bilateral) (bilateral)
Combinatorial network Vertral stream Lexical interface [
aMTG, alTs — pMTG, pITS
(left dominant?) fweak left-hemisphere bias)

Rapcsak et al., 2013 Hickok & Poeppel, 2007

Poor nonword reading/spelling (phonological alexia/agraphia): damage to dorsal language pathway involved
iIn mapping phonological representations to articulatory networks for speech production (phonological working
memory and phonological awareness)

Poor irregular word reading/spelling (surface alexia/agraphia): damage to ventral language pathway
implicated in mapping lexical phonological representations to semantic networks for speech comprehension



Neural Substrates of Sublexical vs. Lexical Processing: PPA
Voxel-Based Morphometry (VBM)/Cortical Thickness

Nonword Spelling Error:
SMG r=-0,337, p=0.023
Orb r=-0.387, p=0.020

Reqular Word Implausible Errors
Tri 1=-0.401, p=0.015
Operc__ r=-0.358, p=0.033

Exceptional Word Spelling Errors

TP r=-0.371, p=0.026
FG 1=-0.434, p=0.008

Ventral view

Hot: correlation with nonword read/spell e
Cool: correlation with irregular word read/spell Shim et al., 2012
Henry et al., 2012

A. Independent Effect of Exception Word Reading g_ Independent Effect of Pseudo-Word Reading

Brambati et al., 2009



Functional Reorganization of Language Pathways: an fMRI Study of
Reading in Phonological Alexia (n=5)

Phonology Orthography
Lexical Lexical

Sublexical Sublexical

Phonemes Graphemes

Blue: patients < controls
Orange: patients > controls

» Decreased activation in the damaged dorsal language pathway involved in sublexical P-G
conversion

« Compensatory over-reliance on preserved ventral language pathway implicated in
lexical-semantic processing

Rapcsak et al., 2013



Dual-Pathway Model of Written Language Processing

Phonology Orthography
Lexical . > Lexical
Sublexical |, _ Sublexical
Phonemes | “| Graphemes
. Semantics <«—> Dorsal/Sublexical Pathway
Phonolo : :
‘ % «—>» Ventral/Lexical-Semantic Pathway

Orthography



Orthographic Depth Hypothesis: Neuroanatomical Predictions

Phonology | | Orthography Phonology Orthography
Lexical - " Lexical Lexical ——— Lexical

Sublexical - > Sublexical Sublexical |, ,| Sublexical

Phonemes Graphemes Phonemes Graphemes

Dorsal > VVentral \VVentral > Dorsal



Conclusions

= ODH supported by retrospective analysis of reading/spelling performance
in Slovak vs. English speakers with acquired alexia/agraphia

= Cognitive mechanisms and neural substrates of written language processing
influenced by the specific demands of the writing system/orthography

= Differences between alphabetic languages with shallow vs. deep
orthographies are quantitative rather than qualitative

= Shifts in the relative balance between sublexical vs. lexical reading/spelling
procedures implemented by distinct dorsal vs. ventral language pathways
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