Role of Right Cerebral Hemisphere in
Language Processing in Dysphasic Patients

Essay
Submitted for partial fulfillment of Master Degree
In Phoniatrics

By
Mahmoud Ahmed Saad Ahmed
M.B.B.Ch.
Resident of Phoniatrics
Medical Military Academy

Supervised by:
Prof. Dr/ Samia El-Sayed Bassiouny

Professor of Phoniatrics
Faculty of Medicine
Ain Shams University

Dr/ Sally Taher Kheir EI-Din

Lecturer of Phoniatrics
Faculty of Medicine
Ain Shams University

Faculty of Medicine
Ain Shams University

2014






2 OO ‘,.c\.o.\." O)é."hd.@)jé
aa) ol (o 0 (8 (S 9l acuadl

v G CF
39434 M daa) 3 gana / udall

g Saal) dgdall Asaaalsy)
J IR T PP PR PR IPG | PPN P MRS ' B

A
36uis a3
(P 9sd el reals

bl ) pal M
uadi (e dnala -l 4ls

0 g uin el |
Sl - 2l e

ghléﬂ‘ U.“J"‘ SLOL )
e (e Anala —ubal) 408

uH\MS
i (e daala
YoVg






} 4 } -~ } A - 8







ACKNOWLEDGMENT

Before and above all thanks to {%[&lﬁ” to whom [ always

pray to bless my work.

It is a great honor for me to work under supervision of Professor.
Samia El-Sayed Bassiouny, Professor of Phoniatrics, Faculty of
Medicine, Ain Shams University. I would like to express my deep
gratitude for kindly accepting supervision of this work and valuable
advice and encouragement; She honestly offered much of her valuable

time and knowledge throughout the course of this work.

I'm very grateful to Dr. Sally Taher Kheir El-Din, Lecturer of
Phoniatrics, Faculty of Medicine, Ain Shams University, for her sincere
continuous help, true advice, valuable guidance, kind supervision and
constant purposeful encouragement which provided me all facilities

during the conduction of this work.

I'm also grateful to all members of the Phoniatrics and Audiology
Department; Ain Shams University for their kind help without their

cooperation, this work wouldn't have come to light.







CONTENT

Listof tables......... ...,
Listof figures............cooiiiiiii
List of Abbreviations......................oo
INTRODUCTION ...

CHAPTER 11

LANGUAGE PROCESSING ...t
CHAPTER III

HEMISPHERIC FUNCTION ...
CHAPTER 1V

ROLE OF RIGHT HEMISPHERE IN LANGUAGE
PROCESSING IN DYSPHASIC PATIENTS .................

SUMMARY AND CONCLUSIONS. ...
RECOMMENDATIONS. ...
REFERENCES. ... .. i

ARABIC SUMMARY ...

22

29

69

130

131

133

I-1T



List of Tables

Major characteristics of different acute dysphasia

The effect of destructive lesions of the classic anatomic speech
areas of Broca and Wernicke

Language components and their hemispheric representations

Right hemisphere areas activated in the four components of
communicative processing

Examples of right hemisphere language skills on split visual field




LIST OF FIGURES

Brain: Visual cortex

Brain shown from the side, facing left

Schematic diagram of the language processing system ......

Primary language areas of the brain, as seen from the
lateral surface of the left cerebral hemisphere

[lustration of cerebral hemispheres

Diagramatic representation of major left cortical regions
associated with verbal language functions

A classic case of a man who lost the ability to read even
though he had normal visual acuity and could copy written
words (alexia without agraphia). ......................coee

Left and Right hemisphere

Thirty-nine year-old with sudden onset of loss of vision in
the left visual fields associated with right temporal
headache

Principal fissures and lobes of the cerebrum viewed
laterally. (Frontal lobe is blue)

Brain limbic system

[Mlustration: Language areas of the brain

The anterior aspect (front) of the brain at the front

An example of a study involving language in a split-brain
patient

Asymmetry of the planum temporale

Schematic representation of the components of language
processing generally recruiting RH participation and the
regions implicated in their processing (A: sagittal view; B:
lateral view)

A priming experiment of reading with hypothesized
activation in a semantic network under 2 priming
conditions

Sites of functional activation during lexical (4) and
semantic (B) processing




Performance in a divided visual field lexical decision task
of a patient with unilateral left-sided limbic seizures with

dysphasia



ABD-2
ADT
AMT
ASL
a-tDCS
BADD
BDDE
BNT
BOLD
CAL
CIAT
CIDT
CILT
COWAT
CPAP
c¢TBS
c-tDCS
dIPFC
DQ
DSRS
DTI-FA
DTI
DWI
EEG
ERP
fMRI
fTCD
FU
HRF
IFG
IFG/IC
iTBS
J-WAB
K-WAB
LI

LH
LPAD
mA

Abbreviation

Apraxia Battery for Adults—Second Edition
Aachen Dysphasia Test

Active Motor Threshold

American Sign Language

anodal transcranial direct current stimulation
Battery for the Analysis of Dphasic Disorders
Boston Diagnostic Dysphasia Examination
Boston Naming Test

Blood oxygen level-dependent

Communicative Abilities Log
Constraint-induced dysphasia therapy
Constraint-induced dysphasia therapy
Constraint-induced language therapy

Controlled Oral Word Association Test
Continuous Positive Airway Pressure
Continuous Theta Burst Stimulation

cathode altranscranial direct current stimulation; ctrl, control
Dorsolateral prefrontal cortex

Dysphasia Quotient

Dysphasia Severity Rating Scale

Diffusion Tensor Imaging—Fractional Anisotropy
Diffusion tensor imaging

Diffusion weighted imaging
Electroencephalographic

Event-related potentials

Functional magnetic resonance imaging
Functional transcranial Doppler ultrasonography
Follow-up in months after treatment
Hemodynamic response function

Inferior frontal gyrus

Inferior frontal gyrus and the adjacent insular cortex
intermittent the tabor ststimulation
Japanese-Western Dysphasia Battery
Korean-Western Dysphasia Battery
Lateralization index

Left hemisphere

Life Participation Approach to Dysphasia
milliamperes



MEG Magnetoencephalographic

MRI Magnetic resonance imaging

NBS non-invasive brain stimulation

PDCE Promoting Dysphasia Communication Effectiveness
PET Positron emission tomography

PFC Prefrontal cortex

PISABDDE Porch Index of Speech Ability and the Boston Diagnostic
Dysphasia Examination

pMTG Posterior middle temporal gyrus

POp pars opercularis

PPD Primary Progressive Dysphasia
PPVT Peabody Picture Vocabulary Test
PTr Parstriangularis

PSE Pseudoword superiority effect

pSTG Posterior superior temporal gyri

PPD Primary progressive dysphasia
PPD-G Primary progressive dysphasia-grammatic
PPD-L Primary progressive dysphasia-logopenic
PPD-S Primary progressive dysphasia-semantic
PSD Post-stroke dysphasia

RCT Randomised Controlled Trials

RMT Resting Motor Threshold

rTMS transcranial magnetic stimulation
PWI Perfusion weighted imaging

RH Right hemisphere

TMS Transcranial magnetic stimulation
SFT Semantic Fluency Test

SJT Word, picture semantic judgment task
SLT Speech language therapy

SLTD Standard Language Testof Dysphasia
sPMv Sparse Matrix-Vector multiplication
SMG Supramarginal gyrus

TMS Transcranial magnetic stimulation
STG Superior temporal gyrus

tDCS transcranial direct current stimulation
TIA Transient ischemic attack

TIAs Transient ischemic attacks

TPJ Temporal-parietal junction

TTP Time-to-peak

tDCS transcranial direct current stimulation
VA Veterans Affairs hospital

WDB Western Dysphasia Battery

WDB-R Western Dysphasia Battery—Revised
WSE Word superiority effect



=

INTRODUCTION



