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Figure 1.4.  The first reconded electroencephalogram of a human.
The lower ling is a 10 cyclesfeer sine wave for use as o Gme

masrier, The upper line is the reconding from Berger's young son
made in 1925, (From Besges, H 1929, Arch. Prychiar, 8T:527.
with permission from Dy. Mary Bragier and Macmillan. )
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TABLE 1. Early A clinical 0 after Hans Berger (1930s)2
Early records Localization
from exposed of
Normal Sleep EEGs Children Epilepsy human brain brain tumor
Jasper & Carmichael Loomis, Harvey, Kreezer Gibbs, Davis, & Sachs, Schwartz, Case & Bucy
(1p935) & Hobart (1936) Lennox (1935) & Kerr (1939} (1938)
(1935) -
Bagchi (1936) Lindsley jrhs, Lennox, Scharff & Rahm Williams &
agcni ! Davis et al. (1936) & Gibbs (1936) (1941) Gibbs
H. & P. Davis (1937) . (1938)
(1936) Gibbs & Lennox
{1937) Yeager (1938)
Jasper & Hawke
(1938)
Jasper & Nichols
(1938)

2 Other references to .S. literature are provided by D. B. Lindsley (1944).

%

Four of the original Trustees of The Grass Foundation. From left to
right: Albert Grass, Frederic Gibbs, Ellen Grass, Robert Morison,
and Erna Gibbs (not a Trustee) at the Ill International Congress of
Electroencephalography and Clinical Neurophysiology held in
Boston from August 17-21, 1953.

R T

THE E

CEREBRAL CORTEX OF MAN

CASE A.D. This woman was having transient attacks of aphasia, and
when our associate, Dr. Jasper, took an electroencephalogram during such

o A -
4 inizal Body of Leotization of Flawition a seizure (Fig. 85) he found that a circumscribed “spike” discharge was
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Fig. 85. CASE A.D. Electroencephalographic record of an aphasic seizure. The upper
line is recording from lower posterior frontal area of left side. The lower line gives the
record from a corresponding position of the other side.

occurring in Broca’s area of the dominant hemisphere. She did not say

words nor talk nonsense. She remained silent, but she thought to herself—

“Here is one of those fits which has taken away my ability to speak, but I

can go on with what I am doing just the same so that no one will suspect

what is wrong.”

THE MACMILLAN COMPARNY « WEW YORE
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Normal adult EEG
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Regional desynchronisation (hand activation)
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Cortical EEG in a cat focusing on a mouse
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EVOKED POTENTIALS

Evoked potentials (hjarnreaktionspotentialer)
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MMN as a Function of Frequency Change

Difference

Deviant
MMN as a Function of Discrimination Performance
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Evidensbaserade tillampningar for dTMS-
behandling

* Depression (va F-lob)
* Smarta (sensori-motor kortex)
* Tinnitus (gyrus temporalis superior (horselkortex))
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EPILEPSI

e Epilepsi innebér att en person har anfall som
o dren foljd av epileptiska urladdningar i hjarnan
O upprepats (oftast haft minst tva anfall)

o &r oprovocerade av akut skada eller sjukdom (vid normala
omstandigheter)

o forekommit under senaste aren
e Epilepsi dr en vanlig sjukdom
o Forekommer hos cirka 60.000 personer i Sverige
o Drygt 4.000 personer insjuknar arligen
o Risken ér storst for smabarn och dldre
e Prognosen varierar
o De flesta blir anfallsfria
o Anfallsfrekvensen varierar hos icke anfallsfria

o Andra funktionsnedsattningar 6kar anfallsrisken
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Focal Generalized
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Epileptogenic lesion Epilepsy surgery work up

+ offers a shortcut to surgery if Non-invasive phase
concordant with other findings

Irritative zone

Brain region producing interictal

epileptiform discharges (EEG,MEG)
+ localizing information at sublobar
level when enhanced by source
imaging.

- Present in less than half of
cases

Functional deficit zone
Cortex with abnormal function
Between seizures

- Larger area than SOZ
- More than one IZ may be seen

Neuropsychology

FDG-PET

+ specific for lateralety

- FDG_PET abnormality Seizure onset zone

widespread Brain region where the seizures originate

Ictal EEG-lobar level

Symptomatic zone
Brain region producing ictal
symptoms

+ strong localizing information

SISCOM
+unique independent modality for
localization of SOZ

- Seizure propagation

- may be effect of seizure
- Timing of injection

propagation
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Extracranial monitoring HMPAO injection for ictal SPECT
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Petit mal status
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Limbisk encephalit

* Minnes-storning, konfusion, kramper
* CSF, EEG, MR

The most frequent clinical scenario is o young womin
who a few days atter a Hu-lhke illness (fever, headache,
matlaise, or tigeel. develops anxiety, ond mood and affec-
tive disorders progressing to severe behmvioral and peérsonal-
ity disturbances. delusional or disorganized thinking, para-
noid ideation. and hallucinations.'" Patients are usually first
seen by psvchintrists or admitted to psychiatric wards with
the diagnosis of acute psyehosis or schizophrenia, At thes
stage or later, patients may remain with eyes open, unrespon-
sive o v threats, mute or mumbling umntelhgible words,
with increased musele tone, and dystonic or cataleptic pos-

fures resembling o catatonic state “ This clinical pleture. my
mssociate with seizures and decline of level of consciousness,
central hvpoventilation, autonomic instability, amd dyskine-
sias. Because many patients are sedated and intubated to
muanage the aggressive behavior and seizures, the central
hypoventifation is often noted when affempts are made o
wean them from the ventilator, The autonomic instability
may include intense fuciuation of bleod pressure and tem-
peratuire, tachveardia, bradyeardia, candiae pauses. and dia-
|:-|'u:-|r-~i-~.."II The dyskingsias almost alwavs start in the face
und mouth, manifesting as orofacil movements, clenching of
the teeth, jaw dyvstopia, and may associte with rhwihinic
contrmetions of abdominal muscles, and complex movements
of the extremities. " These dyskinesins do not have epilep-
ne comrelates in EEG monitonng, which ssually shows dif-
fiise delta-thela pedivaty.

Diagnostiskt ar det vart
att observera att endast
55 procent uppvisade
avvikande fynd pa MR
hjarna. Daremot
férekom avvikande fynd
i ryggmargsvatska hos
95 procent, vanligast i
form av lymfocytar
pleocytos (91 procent),
samt EEG-avvikelser
med langsam (71
procent) eller epileptisk

(21 procent) aktivitet [2].

Sammantaget ar det en
bild som stdmmer val
med den fallbeskrivning
som har presenteras.

27



2020-10-05

DEMENS

Normal adult EEG
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¢ == EEGs without non-AR pathology. Not medicated
== EEGs without non-AR pathology. Medicated
14 EEGs with non-AR pathology. Not medicated
== EEGs with non-AR pathology. Medicated
13
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1-Specificity

Bennys et al 2001

Relationship between the cortical choline
acetyltransferase content and EEG delta-power

Paavo Riekkinen. Jr.. Jouni Sirvio and Paavo Riekkinen
Department of Neurvlogy. University of Kuopio, Kuopio (Finland)
(Recvived 30 August 1989: Revised version received 6 Octaber 1989: Aceepted 8 December 1989)

i A

Fig. 3. Frontal EEG activity from a lesioned (top) and a control (bottom) rat dgrin‘g waking immobility.
£ Duration of the epoch shown is 8 s. Scale triangle indicates 0.5 s: scale square indicates 300 pV.
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Frontal lobe dementia
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gEEG vid AD

« Aterspeglar grad av demens

 Korrelerar med atrofi och SPECT/PET abnormitet
* Continuum Nold > MCI- > MCl+ > AD

* Apo-E4 MCI/AD har mer uttalade forandringar

* Korrelerar med cholinerg defekt

* Paverkas av chei-behandling
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AD patients n= 40 Healthy controls n= 14
qEEG False classifications= 7 False classifications=4
PET False classifications= 8 False classifications=0
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Theta relative power

7

Recognition d’ prime

qEEG PET qEEG + PET

M correctly classified AD patients [J comectly classified controls
{3 incorrectly classified subjects

Normal controls (n=14) VI

Jelic 1999

Mentis cura

Tobde 1 FEG feorms wied f E0¢ clasidlies
sy e rion

Statistical pattern recognition SPR

Classifiers constructed for each
possible pair of groups (20 features)
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The Alz-Index is based on EEG
recordings and database supported
diagnostics.

Multivariate statistical comparison of
the features of the EEG against a
database of features from Normal
and Alzheimer’s subjects.

Index range : [0-100] ([Norm-Alz])
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Longitudinal : S1

Visit 1 Visit 2 (3m)
Visit 4 (9m) Visit 5 (12m)

|

= LT T

Table 3

(== i

Visit 3 (6m)

Visit 6 (15m)

Spearman rank correlation coefficient for correlation of EEG frequencies and CSF biomarkers

CSF biomarkers

EEG T-tau, ng/l
Mean peak frequency -0.234
Relative power - Delta 0.113
Relative power - Theta 0.545**
Relative power - Alpha -0.38
Relative power - Beta -0.120

P-tau, ng/l

-0.256

0.167

0.556*

-0.105

-0.068

AB142, g/l

0.109

0.089

-0.178

0.094

0.181

P-tau/AB1.42

-0.303
0.152
0.622***
-0.167

-0.193

T-tau/AB1.42
-0.239
0.137
0.575*
-0.132

-0.196

**p <0.01, *** p <0.001

Stomrud et al. Neurobiol
of aging 2008
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F 67 yo

Slight dystonia left arm since 2 weeks
Cognitive deterioration

Agressive

Diffuse visual symptoms
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The diagnostic criteria for probable sCJD
are:

(1)rapidly evolving dementia (<2 years),

(2) typical PSWC with triphasic morphology
in EEG recordings and/or presence of 14-
3-3 protein in cerebrospinal fluid (CSF)
examination, and

(3) at least two of the following 4 clinical
signs: (a) myoclonia, (b) ataxia and/or
visual signs and symptoms, (c)
extrapyramidal and/or pyramidal signs and
symptoms, and (d) akinetic mutism.

Patients with the clinical signs of sCJD but
without the EEG and CSF abnormalities
(either not present or investigation not
available) are classified as possible sCJD.

SOMN
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Clrcadian
Pacamaker {SCN) Hourglass Osclllator
Pineal | e

m( I 8|

Sleep-Wake Cycle

e,

Light/ Dark Cycle Social
Tima

Viktiga upptackter kring sémn
« Skador pa hypothalamus ger sémnstorning
* Olika somnstadier uppvisar olika EEG-
monster
Det retikulara aktiverings-systemet (RAS) i
hjarnstammen
REM-somn
Den homeostatiska somn-regleringen
Orexin/hypokretinsystemet och narkolepsi
* SCN och den interna dygnsrytmen
* Melatonin
« Somn och minne >++
+ Somnstorning som tidigt forebud om alfa-
synucleinopati-relaterad demensutveckling
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Reticular
Activating
System (RAS)
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RECOVERY FROM SLEEP DEPRIVATION

BASELINE
%
200 1 7
13.25-15 Hz ] ]
100-\/ (\VJN —\VU WMWMW
M TR U
0
300 b
200 E
0.75-4.5 Hz ﬁ
100 -
SR VAT B ! VA A
0;&5;%&7 0%&3:15(13%%61'0{112131;
HOURS AFTER LIGHTS OFF
Adenosin ?
a Thalamus
Cortical activation
Sleep spindle
EEG synchr?nizatlon
+

-t

Hypothalamus
Sleep/wake switch

Cortex

F

~~
**Brainstem

Ascending cortical activation
REM/SWS switch

®
[
1
]
i
I

]

I

1

)

SCN

Circadian clock

47



2020-10-05

e E

P

Uhatie chiasm

Suprachinumstic
miacliis

o

[lusiary —

T AT
A ]

Tims of Doy (heal

48



2020-10-05

Hourglass Osclllator
=, {Homaostat)

Sleep-Wake Cycle

Light/Dark Cye e
Ll

B i s o iV
L
= —— sh

Vool g e

49



2020-10-05

e
BASELINE RECOVERY FROM SLEEP DEPRIVATION e Y0 R T
200 l
T
13.25-15 H ‘°°‘U M \/\/ hJWU s e
z wUMb L MbMLMU b L Aen, Pl pen
0
R
300 4 B [
\ A -.-1"'“?.;_‘*
200 B ’-i”‘ &
. ;
0754502 1 /J\ ] /\'\ “!1 y Ja.‘, i
o eV ] U ,.J\E Lk, Y AlNL
012346567 0123 4567891112131 .!','4,',‘4"‘..
HOURS AFTER LIGHTS OFF s f-

TN REM

| r I 'Erranll: plasticiy

| Mescortas 'l LY \ S —— Lp

| Bow pacilations ' e ot Loy

i i ¥ HMDAR o
Sy eI | = b \\\_*_,. E ek f” |
! B | = Eypeichmnas L
,.lr..‘rﬂ" | Srarp myerpples 1'-.- - fj‘-. = ‘1?-._- lerfliack PR =22t ANFRR * h
o '[-:‘. i
| Thalaras A i - [
| Spindies

50



L ]
~ 1 ED
L L] | 1
el i
g |

iy oy e

T E R
-

¥ Somwy - Sy e v - i E——
? "J?-F’\'.r-“ll;'-
i Ver o h Ow
i o W
e !
(L] B
L1
- Lt
mazran I -
e ] ! ! ! o et =W
= e | e |
;h- e “‘-\. i o _;E wen
=
— &
[

A Wikelubess E

7 2
1$£Sx

gsweel

ERE

MEEM sleep

|-
. o

sl 111

= mem e D

A

Ty

2020-10-05

51



Hlach o

] @ e Source modeling sleep slow waves
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W" Statement The Journal of Neuroscience, August 7, 2019 .39(32):6315— 6324 « 6315

Several studies have linked sleep disraption to the progression of Alsheimes®s diszase [AD), Tan and J-amoid (AR, the primary
pathobogical features af A5, are assocated with both abjective :.ndiﬂniﬁ;tﬁ':chqﬂhﬂup. Huowever, it remains unknown
whetheer late life bal aind A burden are assockated with disting impairments in sleep plysialogy or changes in sléep across the
lilespum. Using pokysomnography, retrospective questinnnaires, and fau. and Af-specific PET, the present study reveals human
sheep signutnges thet disspclabdy predict levels of brain tau ane AR in obder adulis. These pesulis suggest that a might of pevsom-
nography may ukl in evalwsting oo and A} burden, and that treating sloep deficlencies within decade-specific time windows may
serve in delaying AL progression.
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Clearing the Head
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Effekt av somndeprivation

* 11 unga friska man studerades under 6 natters somnrestriktion (4
timmar) foljt av 6 natter med 12 timmar i sdngen.

* SOmn, kolhydratomsattning, thyreotropa funktionen, HPA funktion,
Symp/vagal balans(RR analys) Antikroppssvar pa influensavaccination.

Van Cauter
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CLOCK TIME

* Glucose toleransen forsamrades

 Kvalls-cortisol nivaerna dkade

* Thyreotropin-inséndringen minskade

* Sympaticus-tonus 6kade

* Leptin-nivaerna minskade

 Antikroppssvaret pa influensavaccination samre hos

den sdmndepriverade gruppen.
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Van Cauter

* Férandringarna restituerades genom fri sémn.

Van Cauter
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Somnklinik

* Dagsomnighet (OSAS, Narkolepsi, insomni)

* Abnorma sdmnfenomen (OSAS,PLM, somnambulism, epilepsi, REM-
relaterat abnormt beteende), Frontallobs-epilepsi

* Insomnings-problem (psykogent, RLS)
* Dygnsrytm-rubbning (jet-lag, stord 24 tim rytm)

Sémn-anamnes/S6mndagbok ofta diagnostisk

Sémnundersokningar

* Ambulatorisk apné-test

* Polygrafisk helnatts- somnregistrering
e MSLT

 Aktigrafisk registrering
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b Local dock time
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WHAT 1§ NARCOLEPSY ?

Somnattacker

« Kataplexi
Somnhallucinos
Somnparalys
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Narkolepsi

» SOmn-attacker (obs somnighet inte trotthet)

 Kataplektiska attacker

e SOmn-paralys

* Hypnagoga/hypopompiska hallucinationer visuella vanligare an
auditiva

* Insomni, frekventa nattliga uppvakanden

Narkolepsi

* Anamnes

e MSLT
* (5x20 min naps)
* S6mnlatens (medelv <8 min)
* 2 SOREM (lat efter insomn <15 min) eller REM inom 20 min
* Rek PSG natten innan (US rek >6 tim sdmn natten innan) Andra
orsaker exkluderas
* HLA-typning (HLA-varianten DRB1*15:01; DQB1*06:02 ar arftlig och
medfor en viss 6kad sannolikhet att fa narkolepsi.)

* Orexin/Hypocretin i CSF kommer
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