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Klinisk neuropsykologi: epilepsi 

och neurodegenerativa sjukdomar

Thomas Karlsson

Epilepsy
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Henry Molaison, aged 60 in 1986, sits for tests at MIT. By this point, he had been the 

subject of study for half his life. Photograph: Jenni Ogden from the book "Trouble In 

Mind: Stories from a Neuropsychologist's Casebook“. See also: 

http://www.newyorker.com/books/page-turner/the-man-who-forgot-everything

The Patient H.M.

If We had the Whole Day: 

Brenda Milner

• https://www.youtube.com/watch?v=g4-

6A8u8QBc (1 h interview about H.M., the 

right frontal cortex, and other interesting 

stuff)

• https://www.youtube.com/watch?v=JliczIN

A__Y (12 min summary)

Henry Molaison, aged 60 in 1986, sits for tests at MIT. By this point, he had been the 

subject of study for half his life. Photograph: Jenni Ogden from the book "Trouble In 

Mind: Stories from a Neuropsychologist's Casebook“. See also: 

http://www.newyorker.com/books/page-turner/the-man-who-forgot-everything

The Patient H.M.
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MRI images of H.M.’s brain

• B. H.M. (case study)

• 1. epilepsy surgery in 1953

• 2. bilateral medial temporal lobe 
removed (23.8)

• a. cortex

• b. amygdala

• c. hippocampus

• 3. partial retrograde amnesia

• 4. profound anterograde amnesia   

• 5. long-term memories intact

• 6. short-term memory normal

• 7. procedural memory intact

IV. Temporal Lobe & Memory

Brain 

structures 

removed 

during 

H.M.’s 

surgery.
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Temporal Lobe & Memory
• C. Medial temporal lobe 

structures (23.9)

• 1. hippocampus

• 2. entorhinal 

• cortex

• 3. perirhinal 

• cortex

• 4. parahippocampal cortex

Compulsory Sterilization

• In Sweden, regulated by law 1934-2013

• From 1941, disability included

• Lifetime prevalence 5 %

• Point prevalence 5.5 per 1000 (Forsgren, 

1992)

• Incidence 40-70 per 100000 (rich countries)

100-190 per 100000 (poor

countries

• Decreases among children, increases among

the elderly
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• Substantially decreases quality of life:

– Threats to physical safety.

– Generation of new epileptogenic foci 

(may ↑ seizure frequency/duration).

– Epileptic encephalopathy or Sudden 

unexpected death in epilepsy (SUDEP).

• Medical treatment fails in 30% of cases.

• Surgical management ↓ health care costs 

and ↑ quality of life.

– Success rate is related to the 

epileptogenic zone.

• Epileptogenic Zone = Area of cortex 

indispensable for generation of seizures.  

Aimed to be completely 

resected/disconnected for control of 

seizures. May or may not be identifiable on 

imaging.

New Classification

• The International League Against Epilepsy 

(ILAE) has approved a new way of organizing 

seizures that reflects recent advances in our 

understanding of the brain and seizures. This new 

system will make diagnosis and classification of 

seizures easier and more accurate.

• These terms don’t change what occurs during a 

seizure, but offer a different way of naming 

seizures. More accurate ways of naming seizures 

can lead to more appropriate treatment.
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Scheffer et al. Epilepsia, 58(4):512–521, 2017 doi: 

10.1111/epi.13709

Focal seizure           Generalized seizure

Scheffer et al. Epilepsia, 58(4):512–521, 2017 doi: 

10.1111/epi.13709
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Seizure Types

Fisher et al, Epilepsia, 58(4):522–530, 2017 doi: 

10.1111/epi.13670

Seizure Types (Expanded)

Fisher et al, Epilepsia, 58(4):522–530, 2017 

doi: 10.1111/epi.13670

Generalized seizures (1’ 15’’): 

http://www.youtube.com/watch?v=w5Jv0SZRwwk&feature=fvwrel

Focal (formerly partial) seizures: 

http://www.youtube.com/watch?v=e10FSjHvV74&feature=relmfu

3 min

http://www.youtube.com/watch?v=w5Jv0SZRwwk&feature=fvwrel
http://www.youtube.com/watch?v=e10FSjHvV74&feature=relmfu
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En neurofysiologisk diagnos

• 20 % av patienter som söker hos 

högspecialiserade centra (inriktade på 

terapiresistent epilepsi) har psykogena, 

icke-epileptiska anfall (men 30 % av dessa 

har också epilepsi); 5 % på vanlig 

neurologmottagning

• EEG
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Studying The Brain’s Electrical Activity
EEG Recordings

• Electroencephalogram (EEG)

– Hans Berger in 1930s

• Electrodes are placed onto the skull

• Measures the summed graded potentials from 
many thousands of neurons, especially the 
neocortex

Studying The Brain’s Electrical Activity
EEG Recordings

Three Important Features:

1. The living brain’s electrical activity is never
silent, even when a person is asleep or 
anesthetized

• Amplitude (height of brain waves)

• Frequency (number of brain waves per second)
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Studying The Brain’s Electrical Activity
EEG Recordings

2. An EEG recorded from the cortex has a large 
number of patterns, some of which are 
rhythmic

– Example: Alpha rhythm

• Rhythmic EEG wave with a frequency of 11 cycles per 
second

3. The EEG changes as behavior changes

– From alert to coma
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Classic ’slow-wave’ discharges. Nguyen, et al., Arch Neurol. 2006 ;63: 
1321-1323.

Cognitive profiles and psychosocial consequences in young adults with 

epilepsy.

Helena Gauffin, Anne-Marie Landtblom, Daniel Ulrici, Anita Mc Allister, 

Helene Veenstra and Thomas Karlsson. Manuscript in preparation.
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Hippocampal Sclerosis/Mesial 

Temporal Sclerosis

• Most common form of focal epilepsy, also with the highest surgical success 
rate.

• Coronal oblique images for evaluation of internal architecture of 
hippocampus (perpendicular to its main axis).

• Epileptic patient: Hippocampal asymmetry highlights abnormal T2 
hyperintense signal, volume loss, and loss of internal architecture.

Hippocampal Sclerosis/Mesial 

Temporal Sclerosis

Normal (Non-

Epileptic) Patient

Epileptic Patient

Hippocampal Sclerosis/Mesial 

Temporal Sclerosis
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HS: fMRI

Controls > 

Epi

Common activation in both 

groups: posterior memory 

network

HS: Metabolism

Fig. 1 3D MRI representation of hypometabolic areas in MTLE patients (significant differences 

compared with 10 healthy volunteers using SPM99, threshold: P = 0.001, corrected for extent to 

20 voxels) in the mesial group (A), the anterior mesial-lateral group (B) and the widespread 

mesio-lateral group (C). 

Francine Chassoux et al. Brain 2004;127:164-174
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HS: Neuropsychology

HS: Neuropsychology

Epilepsy Surgery
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Epilepsy Surgery

• Preservation of function

• Keep the patient awake

– EEG, fMRI, and other imaging modalities

doesn’t tell the whole story

Epilepsy Surgery

http://www.theguardian.com/world/

video/2015/jun/04/man-plays-

guitar-conscious-brain-surgery-

video



4/23/2019

17

Treatment

• Stimulation of lateral temporal cortex
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From: Evidence for verbal memory enhancement with electrical brain stimulation in the lateral temporal cortex
Brain. 2018;141(4):971-978. doi:10.1093/brain/awx373

Brain | © The Author(s) (2018). Published by Oxford University Press on behalf of the Guarantors of Brain. All rights reserved. 

For Permissions, please email: journals.permissions@oup.comThis article is published and distributed under the terms of the 

Oxford University Press, Standard Journals Publication Model (https://academic.oup.com/journals/pages/about_us/legal/notices)

From: Evidence for verbal memory enhancement with electrical brain stimulation in the lateral temporal cortex
Brain. 2018;141(4):971-978. doi:10.1093/brain/awx373

Brain | © The Author(s) (2018). Published by Oxford University Press on behalf of the Guarantors of Brain. All rights reserved. 

For Permissions, please email: journals.permissions@oup.comThis article is published and distributed under the terms of the 

Oxford University Press, Standard Journals Publication Model (https://academic.oup.com/journals/pages/about_us/legal/notices)

Gamma 

frequency: 

32 – 100 Hz

Relation to Psychiatric Problems

• “Melancholics ordinarily become epileptics, 

and epileptics, melancholics: what 

determines the preference is the direction 

the malady takes; if it bears upon the body, 

epilepsy, if upon the intelligence, 

melancholy.”

• Hippocrates, ≈ 400 BC
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Mood disorders in familial epilepsy: A test of shared etiology

Mood disorders in familial epilepsy: A test of shared etiology, Epilepsia, 59 (2), 431-439, First 

published: 10 January 2018, DOI: (10.1111/epi.13985) 

Mood disorders in familial epilepsy: A test of shared etiology

Mood disorders in familial epilepsy: A test of shared etiology, Epilepsia, 59 (2), 431-439, First 

published: 10 January 2018, DOI: (10.1111/epi.13985) 

• Increased risk in women with focal, 

idiopathic epilepsy

• Slight increase in relatives

Affektiva störningar--ED
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Hippocampus

Left Right
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Stamceller

• Embryonala stamceller

• Neuronala stamceller

Stamceller

• Däggdjur och fåglar utnyttjar olika 

strategier

• Påtaglig neurogenes i hörselkortex hos 

fåglar i samb med häckning och apoptos vid 

flyttning

• Däggdjur har ingen liknande känd neuronal 

strategi!

Neuronal 

precursors

New neurons
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Mateus-Pinheiro et al. Clinical Epigenetics 2011 3:5 doi:10.1186/1868-7083-3-5

Dissociation EG—BIP?
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Anterior cingulate
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Schizophrenia

Schizophrenia

• Schizophrenia is a pattern of extremely disturbed 

thinking, emotion, perception, 

and behavior

– Ability to communicate and relate to others is severely 

impaired

– Most aspects of daily functioning are disrupted

• One of the most severe and disabling of all mental 

disorders
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Symptoms of Schizophrenia

• Thought and language are often disorganized

– Neologisms; loose associations; clang associations; 
word salads

• Content of thinking is often disturbed

– Types of delusions include ideas of reference, thought 
broadcasting, thought blocking or withdrawal, and 
thought insertion

• Difficulty in focusing attention

– May feel overwhelmed as they try to attend 
to everything at once

Symptoms of Schizophrenia (cont.)

• Perceptual disorders such as hallucinations

• Emotional expression is often muted 

(flat affect)

– Expressions that are displayed are often exaggerated or 

inappropriate

• Lack of motivation and poor social skills

• Deteriorating personal hygiene

• Inability to function on a daily basis

PET: Areas 

of the Brain Activated During Hallucinations



4/23/2019

26

Categorizing Schizophrenia

• DSM-IV subtypes

– Paranoid

– Disorganized

– Catatonic

– Undifferentiated

– Residual

• Positive versus negative symptom dimension

Genetics and the 

Risk of Schizophrenia

James D. Laird and Nicholas S. Thompson, Psychology. Copyright © 1992 by Houghton Mifflin Company. 

Reprinted by permission.



4/23/2019

27

Environmental Origins

• Malnutrition

– More common following famine

• Viral infections in mothers

– Influenza

– Herpes Simplex?

• Early cannabis use

Other Biological Factors 

for Schizophrenia

• Possible abnormalities in brain chemistry, 

especially in neurotransmitter systems that use 

dopamine

• Possible neurodevelopmental abnormalities

– Disruptions in brain development from before 

birth through childhood, when brain is growing 

and maturing
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Psychological Factors

• Psychological factors alone are no longer 

considered to be primary causes of schizophrenia

• But psychological processes and social influences 

can contribute to appearance of schizophrenia and 

influence its course

– e.g., maladaptive learning experiences

– e.g., stressful family communication patterns

Figure 15.6 The Vulnerability Theory 

of Schizophrenia

Copyright © 

1977 by the 

American 

Psychological 

Association. 

Adapted with 

permission.

Two 

examples 

of sorting 

behavior 

on the 

Wisconsin 

Card 

Sorting 

Test 

(WCST).
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An example of three problems in 

the Tower of London task.

Fokus på prodromalfas

Neuropsykologi
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Slutsatser

• Förändringar beträffande framplockning i 

episodiska och semantiska minnesuppgifter

• Övriga domäner intakta

• Förekomst av en rad fynd senare i 

sjukdomen antyder neurodegenerativ 

process
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Mekanism?
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Neuroradiologi

Grey matter
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White matter

Ventricular volume

Note ventricular enlargement in PD, specifically; but not in schizophrenia.
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Slutsatser, MRI

• Ventrikelförstoring inte vanligt under 

prodrom eller direkt efter insjuknandet

• Förekomst av dylika fynd (samt np fynd) 

indikerar neurodegenerativ process

• Frontalkortex samt Thalamus påverkade 

initialt

Functional neuroimaging
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Brain histology & 

neurochemistry
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Interneuron deficiency

• ≈ 80 % of cortical neurons excitatory, 

glutamatergic pyramidal cells

• ≈ 20 % of cortical neurons inhibitory, 

GABA interneurons
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• GABA-deficiency hypothesis replacing

traditional dopamine hypothesis?


