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Neuropsychological Diagnosis

1. Assess impairments arising from brain damage

2. ldentify neuropsychological syndromes

3. Further our understanding of the brain



Contribution of
Neuropsychological Assessment

1. Diagnosis

A Short historical review on how the methods of assessing cognitive
functions have developed

A Discuss some of the principal methods of assessing cognitive
functions

2. Research

A Clinical research-FAD, MOCA

A Theoretically driven research-Dynamic aphasia, amnesia, inhibition



N.His vocabulary is copious, but he does not
talk much, and speaks in a drawling manner.
From time to time he misses a word or
construction...He repeats correctly whole
sentences, if not too long...0

(Lichtheim, 1885, p.p. 448-449; derived from
Shallice, 1988)



n..the methods In general use were too
crude to provide satisfactory records...0

(Head, 1926; derived from Shallice, 1988)



n..it would appear that the clinical
psychologistsocontribution to the problems of
the neurosurgeon and the psychiatrist Is of
ittle value owing to the lack of proper
diagnostic tools...0

(Meyer, 1957)



Nn..The assessment of organic impairment of
Intellect Is a task which might be expected to
e within the competence of a clinical
osychologist. Nevertheless, recent literature
on the subject contains statements by
psychologists disclaiming their ablility to do
so with an adequate degree of validity...0

(Plercy, 1959)



Halstead-Reitan Battery
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Trails A and Trails B — from Halstead-Reitan test battery




n.little, if anything, could be gained by
translating neuropsychological deficits Into
guantitative values...0

Letter from Luria to Reitan (1967, translated)



Early sixties: Clinical tests usually
adopted fell into two categories:

1. Psychometric tests, originally developed for the
measurement of either scholastic attainment or

occupational guidance

2. @u al | ttastsi oftend improvised by the
various clinicians. These tests were developed
In order to explore specific cognitive skills



Clock, bicycle and daisy drawing
(Zangwill)

Patient A Patient B

Lawson, 2006

Copies of a clock and a daisy

e.g. Lezak, 1983; McFie & Zangwill, 1960



Incomplete Letters



Phonemic fluency



Cognitive neuropsychology 1
three principles

1. The cerebral cortex has a high degree of
functional specialisation

2. Complex cognitive skills are organised In
a broadly modular fashion

3. Brain damage can selectively disrupt
these cognitive skills



Brain damage can selectively disrupt

Cognitive skills (Cipolotti, 2000; Incisa della
Rocchetta et al, 2004 )

Patients

BF ™ AD |[SMcD| TF
STM V \/ V \/ \/
Mol V \/ \/ \/ \/
Verbal
LTM
Verbal U U U U U
LTM




Patients with

selective

preservation

of country names (cipolotti, 2000; Incisa della
Rocchetta et al, 2004 )
BF ™ AD SMcD TF
\WETOS
(%) Correct 100 100 90 100 90
Colours
(%) Correct 50 40 60 70 70
Objects
(%) Correct 30 10 60 10 10
Animals
(%) Correct 60 10 40 40 20
Body Parts
(%) Correct 20 50 90 50 10




The development of cognitive neuropsychology
and its three principles resulted in series of
Important research studies.

This led to a far better understanding of the
functioning of complex cognitive skills.

They stimulated the development of a large
number of measurement tools designed to
Investigate cognitive functions in neurological
patients.



ldentification of acquired
cognitive impairments

1. Whether the individual is functioning at
his premorbid optimal level or whether
there has been deterioration

2. Whether the Individual Is suffering
from an organic or a functional
condition



Assessment of premorbid
Intellectual functioning
Reading skill

1. Highly correlated with general intelligence
In a normal population

2. Highly resistant to brain damage

National Adult Reading Test (NART)



NART



Assessment of current intellectual
functioning

Intelligence tests

1. Raven tests

2. Wechsler Adult Intelligence Scales
(WAIS; WAIS-R; WAIS-III; WAIS-1V)



WAIS-IIl Verbal subtest
Similarities

A Piano-Drum

A Orange- Banana

A Eye-Ear

A Work-Play

A Steam-Fog

A Poem-Statue

A Praise-Punishment
A Fly-Tree

A Hibernation-Migration
A Enemy-Friend



WAIS-IIl Performance subtest

Picture Completion




Differential diagnosis:

Organic and functional memory
Impairments

Can be distinguished by:

a) Highlighting discrepancies between subjective
complaints and objective performance

b) ldentifying improbabilities in the pat | epparéns
pattern of impairment



Implicit learning task i1 Degraded words



Implicit learning task i1 Degraded words



Implicit learning task i1 Degraded words

MATCH



Assessing the extent of the cognitive
iImpairment |

NEUROPSYCHOLOGICAL ASSESSMENT

Premorbid ability

. General intelligence

Memory

. Language

. Calculation

Executive function

. Alertness and attention

© N o g A W N R

. Visual and space perception



Assessing the extent of the cognitive
iImpairment |

(1) RELIABLE

In the same circumstances they produce the same results
(2) VALID

they measure what they are designed to measure

l.e. they probe an established module of cognition.

(3) OF COMPARABLE DIFFICULTY

so the results can be compared across tasks

(4) SENSITIVE TO CHANGE

graded difficulty tests for which normally distributed scores are
available allow the rate of disease progression to be monitored and
avoid uninformative ceiling and floor effects



Recognition Memory Test 1
Words and Faces



Contribution of
Neuropsychological Assessment

2. Research
A Clinical research:

A Theoretically driven neuropsychological research



Contribution of
Neuropsychological Assessment

1. Diagnosis

A Short historical review on how the methods of assessing cognitive
functions have developed

A Discuss some of the principal methods of assessing cognitive
functions.

A Theoretically driven neuropsychological research



FAD Performance on The RMT (Godbolt et al,. 2006)

Words (max. 50)

Faces (max. 50)

Session Session
1 1

4.3 49 48 45 48 46 48
4.13 46 45 46 45

4.5 49 49 47 45 47 45
4.9 37N 48 47 47 46 44
4.1 40% 28N 38 49 31N 36A
4.12 40% 27N 42 37

4.10 33N 25N 13V A 33N 35N 11AA

Discrepancy score: * <25%; A <5%:; N<1%. AMaximum 25



Clinical research: Cognitive screening
tests

Cognitive screening tests
1. Identify major cognitive deficits

2. Overcome resource limitations



U The UK national guidelines recommends that, within
6 weeks from stroke, patients should be assessed for

cognitive impairment (e.g. NCGS, 2012; Nice, 2013).

U The assessment should entail a validated tool such

as the MoCA (e.g. Nasreddine et al, 2011).



Determining the presence of cognitive impairment

NAME :
MONTREAL COGNITIVE ASSESSMENT (MOCA) Education : Date of birth :
Version 7.1 Original Version Sex: DATE :

VISUOSPATIAL / EXECUTIVE Draw CLOCK (Ten past eleven) POINTS
(3 points)

Stroke Screening

[ 1 [ 1

Contour Numbers

Impaired < 25

Read list of words, subject must
repeat them. Do 2 trials, even if 1st trial is successful.
Do a recall after 5 minutes.

ATTENTION Read list of digits (1 digit/ sec.). Subject has to repeat them in the forward order
Subject has to repeat them in the backward order
Read list of letters. The subject must tap with his hand at each letter A. No pointsif =2 errors
[ ] FBACMNAAJKLBAFAKDEAAAJAMOFAAB
Serial 7 subtraction starting at 100 [ ] 93 [ ] 86 [ 179 E 172 [ ] 65
4 or 5 correct subtractions: 3 pts, 2 or 3 correct: 2 pts, 1 correct: 1 pt, 0 correct: O pt

LANGUAGE Repeat : | only know that John is the one to help today. [ ]
The cat always hid under the couch when dogs were in the room. [

Fluency / Name maximum number of words in one minute that begin with the letter F

ABSTRACTION Similarity between e.g. banana - orange = fruit [

DELAYED RECALL Has to recall words FACE VELVET R Points for
UNCUED
WITH NO CUE It ]l [] recall only
- 7 I
Optional I —erace s T

l

6

© Z.Nasreddine MD www.mocatest.org Normal 226 / 30 TO 30
Administered by: Add 1 pointif =12yredu




Domain Specific cognitive impairment are
good predictors of post-stroke outcomes

For example, memory and executive functioning are good
predictors for:

U length of hospital stay
U long-term impairment

U burden on community services

(e.g. Barker- Collo, Feigin, 2006;Galski, et al., 1993; Tatemichi et al, 1994; Van
Zandvoort et al., 2005).



Determining the nature of cognitive
iImpairment

NAME :

MONTREAL COGNITIVE ASSESSMENT (MOCA) Education
Version 7.1 Original Version Sex:

” VISUOSPATIAL / EXECUTIVE Copy Draw CLOCK (Ten past eleven) POINTS

Intellectual functioning I

Speed of information NAMING

processing
S o RY || Face | vewer | cHurch | paisy |
Non-ver a e Ory Do a recall after 5 minut points

ATTENTION Read list of digits (1 digit/ sec.). Subject has to repeat them in the forward order
Subject has to repeat them in the backward order
Read list of letters. The subject must tap with his hand at each letter A. No pointsif 2 2 errors -

[ ] FBACMNAAJKLBAFAKDEAAAJAMOFAAB /1

Serial 7 subtraction starting at 100 [ 193 [ 1 86 [ 179 [ 172 [ 165
4 or 5 correct subtractions: 3 pts, 2 or 3 correct: 2 pts, 1 correct: 1 pt, 0 correct: O pt

The cat always hid under the couch when dogs were in the room. [

LANGUAGE Repeat : | only know that John is the one to help today. [ ] -

Fluency / Name maximum number of words in one minute that begin with the letter F . _ (N 211 words)

ABSTRACTION Similarity between e.g. banana - orange = fruit [ ] train —bicycle [ ] watch -ruler
DELAYED RECALL Has to recall words CE VELVET URCH DAISY Points for
COCD A
_——— WITH NO CUE [] [] [] [ ] recall only
[ owwee [ [ ]
SpLiann ____=

Multiple choice cue
ORIENTATION [ 1 Date [ 1 Month [ 1 vYear [ 1Day [ 1Place [ 1city

©® Z.Nasreddine MD www.mocatest.org Normal 226/ 30§ TOT;

/5
/3
/2
/3
/2
1
12
15
6

Administered by: Add 1 point if 12 yredu




174 acute stroke patients with MoCA and
neuropsychology

1. Are MoCA Intact patients also Intact on the

neuropsychological assessment?

2. How do patients with MoCA Intact cognitive domains

perform on the corresponding neuropsychological domain?

3. Does lesion side impact on the sensitivity of the MoCA?

(Chan et al., 2014 and Chan et al., submitted)



1. Are MoCA intact patients also intact on the

neuropsychological assessment? NO!

40 MoCA intact patients T all neuropsychologically
Impaired

%of patients with neuropsychological
impairment

MoCAlntact

XH [ 2AYAUADBS 52YFAY 70%

1 CognitiveDomain only 30%




2. How do patients with MoCA intact cognitive domains

perform on the corresponding neuropsychological

domain?

% of patientsmpaired in
neuropsychological
corresponding domains

%of patient scoring full marks or

MoCAspecified domain the MoCA

Attention 59%

Memory 35%

Visuospatial/executive 30%

Naming 21%

Abstraction 12%

Language 9%




3. Does the lesion laterality impact on
sensitivity of the MoCA? YES!

MoCAlntact

Laterality (n =40,23.6%)

RightSide lesion 32 (80%)

Left Sidedesion 3 (7.5%)

Bilateral Lesion 5 (12.5%)



The neuropsychological assessment allows us to
evaluate cognitive screening tests.

In acute stroke it demonstrated that MoCA
underestimates cognitive impairment, particularly in
right brain damaged patients.



Contributions of Neuropsychological
Assessment to Clinical Research

Powerful methodology!

1. Diagnose cognitive impairment at an early pre-
symptomatic stage - FAD

2. Evaluate popular cognitive screening tests -
MoCA



Contribution of
Neuropsychological Assessment

1. Diagnosis

A Short historical review on how the methods of assessing cognitive
functions have developed

A Discuss some of the principal methods of assessing cognitive
functions.

2. Research

A Clinical research:
Familial Dementia; cognitive screening tests



Theoretically driven research has proven of fundamental
Importance In the study of the organisation of cognitive

functions.

A Amnesia

A Executive Function - Inhibition



Dynamic Aphasia

A Marked impairment of propositional language

A Absence of impaired nominal and phonological
SIS



Dynamic Aphasia patient CH

0 T ené about the stage show Miss Saigon.0

@ Miss Saigon was . . . {60 s} . .. Miss
Saigon was . . . {90 s} a poor unfortunate. . .

poor unfortunate . . . poor unfortunate lady
{120 s})... O

Robinson et al, 2005



Sentence Generation Tasks

(Robinson et al., 1998; 2005; 2006)

No. Correct
ANG CH
Generation of a sentence from a single
word
or picture (e.g. phone)

Generation of a sentence from a scene 34/34 20/20
(e. g. NnDescribe the scene




Hypothesis

AThe pat i emphisnént was due to an
Inability to select a verbal response In
situations where the stimulus activated many
competing response options.

AIn a situation where a stimulus activates a
single @repotentd response option, they
should overcome their impairment.



Predictions

The pat | eabllitys @ generate sentences from
proper nouns should be superior to their ability to
generate sentences from common nouns.

Sentence generation from sentences with high
response predictability should be superior to
sentence generation from sentences with low
predictability.



Verbal Generation: Experimental Tests

Number Correct

ANG CH Controls (n=5)

Proper Nouns 26/28 22/28 28/28

Tell me a sentence which includes
the word Hitler

Common Nouns 28/28

Tell me a sentence which includes
the word sea

Sentences (high predictability) 9/12 19/24 12/12
AThe man sat 1 n the dentistaos

chaireéeo

Sentences (low predictability) 12/12
AThe man sat 1 n his chairéebo



Summary

ABoth patients were impaired in the
generation of sentences when the target
stimulus activated many competing verbal
response options.

AlIn sharp contrast, they were unimpaired
when the target stimulus activated a
prepotent response option.



Language generation involves a mechanism of conceptual
preparation requiring the ability to select verbal response
options among competitors.

A failure at this stage results in a conflict condition and an
Inability to select between competing verbal responses.

However, If a stimulus activates prepotent responses, less
stress is placed on the damaged verbal selection mechanism.



AANG had a frontal
meningioma impinging on
the left IFG (BA 45, and
44 to a lesser extent).

A CH had focal atrophy in
the left IFG (BA 44, and
BA 45 to a lesser extent).

A Some atrophy in the left
superior temporal gyrus.



