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CONTEXT
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| PREVALENCE

General °*30-50%

sVI ¢ 5-25%

L s
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| 2 ORIGINS OF VISUAL PROBLEMS
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Iris Cornea
Anterior
Lens = At 3 Chamber
""'"1—:.—:-—’-3“-.
""-1."--.__"‘:-_'___..:.-",:‘:”'#
Sclera
Choroid

Optic Nerve

(P Konferansen Oslo 2019 VISUAL IMPAIRMENT IN CP 6


http://images.google.be/imgres?imgurl=http://www.orthoptie.be/Images/oog achtergrond.jpg&imgrefurl=http://www.orthoptie.be/Frames/het oog frame.htm&h=533&w=880&sz=61&hl=nl&start=6&tbnid=726qqVg2oKG-UM:&tbnh=88&tbnw=146&prev=/images?q=oog&gbv=2&svnum=10&hl=nl&sa=G

| REFRACTION PROBLEMS

Retinopathy of Prematurity

Blood Vessels
Pupil

Iris Optic Nerve

Retina

Retinopathy of prematurity causes blood
vessels to grow abnormally in the retina,

(P Konferansen Oslo 2019 VISUAL IMPAIRMENT IN CP



REFRACTION

nisometropia

Farsighted
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STRABISMUS
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FROM THE RETINA TO THE CORTEX

Pri n}.
@3‘\

Motor Association [

Cortex

Speech Center

Auditory Cortex

Auditory Associati



2 VISUAL SYSTEMS

Primary /retinocortical system

Subcortical /retinotectal visual system
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RETINOTECTAL SYSTEM

(P Konferansen Oslo 2019 VISUAL IMPAIRMENT IN CP


http://images.google.be/imgres?imgurl=http://mwhodges.home.att.net/chick.gif&imgrefurl=http://mwhodges.home.att.net/jokes.htm&h=198&w=183&sz=2&hl=nl&start=3&tbnid=PcrSguPcQNJPRM:&tbnh=104&tbnw=96&prev=/images?q%3Dchick%26svnum%3D10%26hl%3Dnl%26lr%3D

RETINOTECTAL SYSTEM

Orienting behaviors

Seeing what you don’t see?

(P Konferansen Oslo 2019
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RETINOCORTICAL SYSTEM
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6/6 6/18

6/120 6/500
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THESE SIMULATED
CONTRAST
SENSITIVITIES SHOW
THAT THE DETAIL IS
PRESENT, BUT THE
PICTURE IS "WASHED
OuT'.




Left Right
visual field  visual field

-

of left Corpus of right VISUAL IMPAIRMENT IN CP
hemisphere callosum hemisphere



HEMIANQPIA
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| FIXATION — SACCADES — PURSUIT

saccade
fixation Q\ é

Smooth Pursuit Exercise
www.SolvelearningDisabilities.com

To their right 10-20x's To their left 10-20x's




| STEREOPSIS AND DEPTH PERCEPTION

nnnnnnnnnnnnnnnnnnnnn

The tree

The Man on
the horopter

Seeing eyes

Image
perception
of each eye
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STEREOPSIS AND DEPTH PERCEPTION

Figure 8. Titmus Fly Stereotest

% -
-
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AKINETOPSIA

Akinetopsia is an inability to detect motion, so that a
moving object such as a car will appear to “jump” from
one stationary position to another.

Figure 5.27 For the patient with motion blindness, the world

appears as if viewed through a strobe light. Rather than see
the liquid rise continuously In the teacup, the patient reports
seeing the liquid jump from one level to the next

(P Konferansen Oslo 2019
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DORSAL STREAM DYSFUNCTION

VN

\ /

Coovright © 1083 by Lea & Fetsignr
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Visualization Ability

Spatial Visualization

Object Visualization

Ability to processvisual information about Ability to processvisual information
spatial relations between objeds ortheir about appearances of objects and scenes
parts and, perform mental spatial interms oftheir pictorial properies(e.g.,
transformations and manipulations shape, color andtexture)

Ability to mentally manipulate objects Abilitvto imaginetaking a different
from a stationary point of view perspectivein space

Spatial Coding Systems

Allocentric (object-to-object) Egocentric (self-to-object)

Encodes information about the location Represents the location of objects in
of one object or its parts with respect to space relative to the body axes of the
other objects. The location of one object self (left-right, front-back, up-down).

is defined relative to the location of

otherobjects.

{

/

D

_"‘\
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Kozhevnikov et al, 2001, 2006, 2010
Belmonti et al, 2016
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CVI-PROBLEMS IN DAILY LIFE...

focussing

finding a white object on a white background

pictures

prefering simple pictures

difficult to listen and look at the same time
recognising people

in group

with new clothes, new haircut

(P Konferansen Oslo 2019 VISUAL IMPAIRMENT IN CP 32



CVI-PROBLEMS IN DAILY LIFE...

finding an object on a patterned background
making work sheets

getting lost in crowded locations
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BUT ALSO...

visual fatigue
social problems
learning problems

motor problems

(P Konferansen Oslo 2019 VISUAL IMPAIRMENT IN CP 34



SCREENING AND DIAGNOSIS

Neurobiological
level

Neurocognitive

(P Konferansen Oslo 2019

level

Behavioural

level

 Brain imaging (structural and functional)
- EEG
 Eye tracking

* Visual perceptual testing
* Visuomotor testing
* Link between both

» Questionnaires/surveys
» Observations

Frith, 2001

VISUAL IMPAIRMENT IN CP
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Original Article

Screening for Cerebral Visual Impairment: Value of a
CVI Questionnaire

FLEMISH CVI QUESTIONNAIRE

Authors E. Ortibus' %, A. Laenen’, |. Verhoeven', P. De Cock’, I. Casteels”, B. Schoolmeesters®, A. Buyck”, L. Lagae'

) . Neuropediatrics
3 Tilts head to look at objects
22 Does not recognize everyday objects such as an apple, bike, .. gt’:i;t‘-jtrﬂmvd o
L ) p://dx.doi.org/
s \ 10.1055/5-0031-1285908
) oge . M Published line:

23 Recognizes familiar objects only when they are drawn in color comermber 12 2011
: : Neuropediatrics 2011;
31 Has no interest in complex pictures & bona Thieme Verlag KG
: : Stuttgart - New York
34 Cannot find the chocolate spread on the table SN o0

40 Manipulates an object rather than looks at it

47 Tries to compensate by talking a lot

| T 4

[Quick screener during routine public health school controls? ]
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QUESTIONNAIRES

*0-3y/MDVI
*3-6y
*6-12y

www.teachcvi.net

Erasmus+
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Development and face validity of a cerebral visual
impairment motor questionnaire for children with
cerebral palsy

M. Salavati,*} A. Waninge,*t E.A.A. Rameckers,#§9 J. van der Steen,*|| W.P. Krijnen,}
C.P. van der Schanst** and B. Steenbergenttii

2 2016 John Wiley & Sons Ltd, Child: care, health and development, 43, 1, 37-47

Fine motor skills/ reaclv:urr-g and grasprng-

9 The child reaches more precisely for moving objects than for
non-moving objects.
10 The child reaches more precisely for sound-producing®, high-

contrast®, fluorescent®, illuminating* objects than for non-
sound-produding®, non-high-contrast*, non-fluorescent®, non-

illuminating® objects.

n The child looks away when it grabs an object.

12 The child reaches for a toy but has difficulty finding the toy in a
crowded background. For example, finding a block on a full
table or in a basket filled with toys.

13 The child grabs an object if it produces sound.

14 The child explores*/manipulates* toys with its mouth or hands

instead of exploring it with its eyes.

(P Konferansen Oslo 2019




OPHTHALMOLOGICAL AND ORTHOPTIC
ASSESSMENT

(P Konferansen Oslo 2019 VISUAL IMPAIRMENT IN CP 39



NEUROPSYCHOLOGICAL WORK UP

** Visual attention
** Object recognition
«* Visuospatial abilities

+* Visuomotor abilities

(P Konferansen Oslo 2019

TEA-Ch2) TEA-Ch2 A
Domali Tea-Ch (Junior) (Adolescent)
Subtests (ages 5:0-7:11) (ages 8:0-15:11)
Equivalent Subtestes | Equivalent Subtests
Sky Search Balloon Hunt Hector Cancellation
Selective
Attention Sky Search DT Troy Dual Task
Map Mission Hide & Seek Visual Hecuba Visual Search
Score Barking Vigil
Sustained |>core DT SART SART
Attention |,y pon't Run Simple RT (SRT) Simple RT (SRT)
Code Transmission Hide & Seek Auditory [Cerberus
; Red & Blues, Bags &
Switching Creature Counting N/A Shoes (RBBS)
Attention
Opposite Words N/A

VISUAL IMPAIRMENT IN CP
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OBJECT RECOGNITION

* BSID-II * CVIT 3-6 * L-Post

* G.CVl.Tods * 194 * BORB
* Poppelreuter-
Ghent’s Overlapping
Figures Test
* VOSP
* L-Post
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G.CVI.TODS
GANSPOEL CVI TODDLERS
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The test _
Object

Recognition

Degraded
Object
Recognition

CVIT 3-6

Motion
Perception

Global -
Local
Processing

(P Konferansen Oslo 2019 VCInC|eef et GI, DMCN, Under reVieW VISUAL IMPAIRMENT IN CP 43



L- POST

Name clinician Example clinician
Date test (YY-MM-DD) 2012-12-21

Patient ID Example participant
Year of birth 1960

In total 56 out of 75 correct, thus 74.66 %, Number of subtests below the threshold of the 10th
percentile; © (percentile (.4). If 4 or more subtests are scored below the threshold, there are
indications of problems in perceptual organization because only 109 (or less) of the healthy
norm group will get this score,

Scores for each subtest.

0 1 2 3 - 5
1 Fine shape discrimination 582
2 Shape ratio discrimination (Efron) 7.0
3 Dot lattices 08
4 RFP Fragmented outline 0.0
5 RFP contour integration 588
G RFP texture surfaces 568
7 Global Motion detection 572
8 Kinetic object segmentation 520
9 Biological motion Q.5
10 Dot counting 0.0
11 Figure ground segmentation 1.2
12 Embedded fisure detection 3.2
13 Recognition of missing part 575
14 Recognition of objects in isolation 50.5
15 Recognition of objects in a scene 542

(P Konferansen Oslo 2019

1Fine shape 2 Shape ratio 3 Dot Iattices 4 RFP 5 RFP contour
discrimination discrimination fragmented integration
{Efron) outlines

& RFP texture T Glabal motion 8 Kinstiz object 9 Biological 10 Dot couriting
surfaces detaction segmantation motion

11 Figure-ground 12 Embeddead 12 Recognition of 14 Recognition af 15 Recognition of
segmentation figure detecticn missing part objectsin ohjectsina
isclation scene

@ -

Vancleef et al, J Neuropsychol, 2015
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FIGURE GROUND _©

V. SONR-R: Zoekplaten
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PERCEPTION OF ABSTRACT MATERIAL

Visual skill Example Relavence

I
PALSISDEIRY

Visual Discrimination — Ability to determine similarities between objects

— needed for sorting ohjects eg Silverware, laundry

ills

3ro Eomon 48 Visual Form Constancy — recognize object despite change in size/ location

Visual Figure Ground . . . ~ —find object of interest from background
— finding milk in the fridge

o - A3 |
P 9 L dh S o
Wisual Closure g : g > — fill in information to complete visual image

— Finding objects in busy environment e.g. messy room

Visual Spatial Relations Z % g E g — tell how objects relate to each other

— Telling time on a clock

Visual Memory - = —recall a visual image

—recognizing faces, objects, remembering where items were left in a room

(P Konferansen Oslo 2019 Visual Sequential Memory ~ recall a visual sequence
— phone numbers/ spelling




VISUOSPATIAL - VISUOMOTOR

Patient 1

Patent 2
Draw a clock showing
Ipsilesional field Contralesional field B ) the time of 11:10: Please draw this figure:
Accurate reaching Orientation errors Directional errors Please degwthix fignte:
A D >
4 G

1
e T

/,p—- Iz 1; 3 /s

" ) e) g

C 7
jl 7

'
VISUAL IMPAIRMENT IN CP
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VISUOMOTOR - VISUOSPATIAL

T o —

= N, R Ko Twoods Edifa (Mavement ABC-2)

=8 Shella £ Hendarsan

-3 e B Frwed mtsw

3“ Hondoksing

-3-. o
-3 '\“

- w

=1 s

4 Hbody :

=2 [\wedopmental —

g - 'l iy st A
=3 Mol Seaks )
Y ooy PEARSON

=

¢ u%rm CATVY AORRSGY I

PRAAAIGIE WITUTL ST

Beery VMI
3 MOTORISCHE COORDINATIE TAAK: fussen de frtjes tesones
o

—er | ueps i -

- v - wih i)

H&r.im Lrgadradtie

- Miwem scoce
+ Stndaacdecots
« Pamertwlezzie

Enrr g - Sherie Patery - VEDH080
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RECOMMENDATIONS FOR VISUAL FOLLOW UP

Regular check with the ophthalmologist

1st year

2nd year

5 years of age

More frequent if problems

Screening for CVI

Observation, Questionnaires, Assessment tools

As soon as possible

Up into adolescence

VISUAL IMPAIRMENT IN CP 50
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VISUAL FUNCTIONS AND FUNCTIONAL VISION

(P Konferansen Oslo 2019

Examples

Measured

Method

Tests

Criteria

Involves

Visual Functions
How the visual system functions

Functional Vision
How the person functions

Visual acuity, visual field,
contrast, visual adaptation, color
vision etc.

Orientation and Mobility, Daily
Living Skills, Communication,
Sustained near activities

For each eye separately

For the person as a whole

Variable stimulus; fixed,
threshold performance.

Standardized task; variable
performance or difficulty.

Single variable, under controlled
conditions.

Multiple variable, under
complex, real-life conditions.

Threshold performance.

Sustainable, supra-threshold
performance.

Visual parameters only.

May also reflect non-visual
factors.

VISUAL IMPAIRMENT IN CP
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Gestaltrevision lab %

Johan Wagemans

Kathleen Vancleef

Newcastle
+ University

(P Konferansen Oslo 2019

THE CVI TEAM

Centre for Developmental Disabilities

University Hospitals Leuven

Els Ortibus Mieke Destrooper
Eva Janssens

Annelies Verstraeten
Jeannine Vanbussel
Kristien Jacobs

Geertrui Peirens

Bie Schoolmeesters

Flemish CVI Network

CENTRUM GANSPOEL SPERMALIE

Els.ortibus@uzleuven.be
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