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k 1 - Pain and Motor disorders
K 2 - Syndromes in neurosciences

k 3 - Disorders of special senses

k 4 - Cognitive functions, dementias,
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Dementia
Definitions:

Oligophrenia vs. dementia,

Inborn vs. acquired

Examples:

Cretinism, Down syndrome vs
Alzheimer disease, CO poisoning...

Intelligence, Intelect, 1Q, ...

D. is Generalized cognitive defect
(as opposed to cog. funct. defects)
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[PEMENCE]|

Inteligen&n{ kvocient je pFi rozumné interpretaci uzitecny zejueén® v pedopSy-
chistrii jeko kventitativni ukezatel celkové rozumové drovnd. Jeho vyznem neam{
véak byt pPecefovén, nebof jednoduché &fslo pochopiteln nepostihuje kvelitativn:
zvléBtnosti rozumovych schopnosti u dan¢ho jedince.
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Demence. Rozash & hloubke demence zévisi ne tom, jek byl postiZen mozek
s jaké jsou jeho kompenseZni schopnosti.Pfes zne&né individudlnf rozdily lze zkru-
ba rozlifit mezi demenci celkovou, postihujfci vicemént viechny intelektové schop-
nosti, a demenc{ Zdstelnou, kterd se vztehuje jen ne ndkteré d11%{ sloZky intelek-
tu. Celkové nastévi tehdy, je-li difusnd postiZens celd kire mozkové (progresivnf
paralysa, seniln{ demence 8j.), Cdstelné pFi poskozeni jen n¥kterych okrskd mozko-
vfch (malscie apod.). JestliZle 5lo o jednorézové poskozeni mozku (nspf. traumetem)
nebo byl-li chorobny proces zastaven (vylé&ené progresivni psralyss), tedy ve
smyslu "senatio cum defectu”, demence nepokrafuje a bytek se miZe kompensaénim_
mechanismem i &dsteZn# reparovet. U progreaivnich forem mozkovych onemocnZni se
demence postupem doby prohlubuje (senilni demence, neléfend p.p. 8j.).

Posouzen{ hloubky demence pFedpoklédé, Ze pPibliZnE znéme droven premorbidni.
odhedujeme ji bud klinicky na pockladé anemnestickych ddajd, nebo s pouZitim pay-

chologickyeh testd. Bmpiricky bylo zjist¥no, Ze n¥které slefky intelektu u celko-

vyeh demenci, zejméne progresivnfho typu, vice odoldveji, jiné vice podléhaji
mentdlni deterioraci. Srovnénfm vysledkd ve standardnfch zkouSkéch e s uvéZenim

snamnestickych dat miife psycholog piisplt k #asnému rozpoznéni pofinejfci deterio-

race, k odhadu stupn® demence, pPfpadné ke sledovéni jejfho postupu.

”
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Nemoc zalfind zpravidles u¥ pfed 60. rokem Zivota (zndmy Jjeou i poldtky mnohem
d4f{ve), & to necharakteristicky. Bjvaji{ nejdfive rizné obtile spife neurotické,
nlkd:tv:tahuvaénost,ldepreae. PozdEji se rozviji poruchy instrumentdlnich funkef
peychiky: seymbolie, efasie, spraxie, sgnosie (tzv. alfy).Afesie je nejnépednéj-
E{, nebyvé masivni, rogv{j{ se zvolna & nemocny dlouho zachovdvd spolelenské cho-
vénf, ochotu-se dnrezunft.-takze af prekvepf, kdyf v rozhovoru zjistime, Ze ei
nie nepsmstuje, plete slove, nenajde sprévné vyrezy, a jevi hrubB{ demenci pii
jedtd pom&érné dobrém zevnim projevu, Dosti Zssto se nemocn{ usmivajf, snaif se
navézat kontskt, sle neavedou ul ani vEtu. Jekt¥ pozddji pPevlddne spatie, hlu-
bokéd demence. Nemoc trvé asi pEt let. Kauséln{ 1lé%en{ neni, prognoas je Epatnd,
i xdy? se d¥lajf nyni u t¥chto a podobnych demenci pokuey o chirurgické 1é&ent
(cévni chirurgie).

Dosti dlouho byvé zachovén citovy Zivot, spolefenské chovéni a snsha po kon-
tektu s okolfm, tekie pscient je z poldtku n¥kdy omylem poklédén ze eimulente,
¥dy% selhévd v préci. Demence Je zpravidla vatsi nei e leikovl zdd. Nemoc je

ponfkud Zast&jEL u Zen.

example: Alzheimer’s disease
etiology: mostly unknown
symptomatology: Five A's:
asymbolia, agnosia, apraxia,
aphasia, amentia, and
memory deficit
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Loss of cognitive function

® Memory impairment
(short- and long-term
memory)

¢ Impairment of other
higher cortical functions
(abstraction, judgment,
arithmetic, aphasia, apraxia,
agnosia, attention)

Model — ——— Patient’s
drawing : copy

et

Clock face
(patient’s drawing)

Patient’s copy

Personality change, cognitive impairment




— B. Effects of Alzheimer’s Disease

Neuronal death
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— A. Causes of Alzheimer’s Disease

Normal protein Other genetic factors Environmental
factors

Defective 3-amyloid .

Long arm of

&7 ; £l e
chromosome 21 ﬁ { Amquld Abnormal
A T ‘ﬁb 4’ " 3 - neurofibrils
NO, exitotoxins,
TNFo, TGFj,
bFGF
RA NMDA
receptor
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> Inflammation

Neuron

L > Cell death é J

RAGE - receptor for Advanced Glycation End- product
RA — scavenger receptor



FIGURE 62—3
Meurofibrillary angles in pyramidal newrons of the hippocam-
pus {arrows). Buadles of paired helical filaments having an al-

finity for silver stains give these cyroskeletal abrormalicices
black profiles.

not suffering from demenaa. Whether these individuals
would have subsequently developed Alzheimer's discase
isnot known. If the generation of the amyloid peptide is in
fact an imitial and important event in the genesis of
plagues, then the changes in axons and glial cells could be
a later event, or cven a delaved response o earller patho-
logical changes,

Neurofibrillory Tangles Are an Intracellular
Characteristic of Al=heimer's Disease




(3) Cognitive defects
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Occipital lobe
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— . Abnormalities of Visual chesshg
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— C. Abnormalities of Visual Processmg

P, T 0 Occipitotemporal
LeSIOnS oFiaual ) T e e tinn fialde Obiect aanosia. nrocon-
: Occipitoparietal
L.oss of primary assomatlon fields aSSOCF?IatIF())n fields ; : :
visual cortex \ Hemineglect, akinetopsia
/ X Dysmorphopsia, metamorphopsia |
e : / micropsia, macropsia
/
o =
ke O 7 \.5 Occuf):ltopjw?rliettall
Cortical blindness - Occipitotemporal _ _
._association fields =~ Object agnosia, prosop- =

N agnosia, achromatopsia

Disorders of visual association cortices
Atlas of patophysiology, 1st EN edition, 2000, p. 327 13




— . Abnormalities of Visual chesshg
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— C. Abnormalities of Visual Processing
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Cognitive defects (occipital)
(find five mismatches) 14



Blindsight
(by Weisskrantz and others)
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Temporal lobe
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Fig. 6. Schematic flow diagram of "what’ and "where" streams in the auditory cortical system of primates. The ventral “what''-stream is shown in green, the

dorsal "“where” -stream, in red. [Modified and extended from Rauschecker (35); prefrontal connections (PFC) based on Romanski et al. (46).] PP, posterior parietal
cortex; PB, parabelt cortex; MGd and MGy, darsal and ventral parts of the MGN.

Rauschecker and Tian PMAS | October 24, 2000 | vol. 97 | ne.22 | 11805



— A. Aphasias
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Type

Broca’s aphasia

Wernicke’s aphasia

Conduction aphasia

Global aphasia

Anomic aphasia

Achromatic aphasia

Motor transcortical
aphasia

Sensory transcortical
aphasia

Subcortical aphasia

Spontaneous
speech

abnormal

fluent
(at times logorrhea,
paraphasia,
neologisms)

fluent,
but paraphasic

abnormal

fluent

fluent

abnormal

fluent

fluent

Repetition of
words

abnormal

abnormal

markedly
impaired

abnormal

normal,
but anomic

normal,
but anomic

normal

fluent

normal

normal

impaired

normal

abnormal

normal

normal

normal

abnormal

abnormal
(transient)

Language
comprehension

Finding words

impaired

impaired

abnormal,
paraphasic

abnormal

impaired

impaired

abnormal

abnormal

abnormal
(transient)

Silbernagl/Lang, Color Atlas of Pathophysiology © 2000 Thieme
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Parietal lobe
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Cognitive
defects (A):
,dHemineglect"
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Frontal lobe

21



The Nobel Prize in Physiology or Medicine 1949

Walter Hess, Egas Moniz Lo b Oto m y

The Nobel Prize in Physiology or Medicine 1949
Walter Hess

Egas Moniz

W alter Rudolf Hess Antonio Caetano de
Abreu Freire Egas
Moniz

The Nobel Prize in Physiology or Medicine 1949 was divided equally between
Walter Rudolf Hess “for his discovery of the functional organization of the
interbrain as a coordinator of the activities of the internal organs" and Antonio
Caetano de Abreu Freire Egas Moniz "for his discovery of the therapeutic value of
leucotomy in certain psychoses”.

Photos: Copyright © The Nobel Foundation
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<STOP>, here comes the magic



Cognitive
defects (B)

Split brain:
cognitive
defect

can be
demonstrated
only by a
special test

— B. ‘Split brain’

Left
hemisphere

Right
hemisphere

Corpus callosum

transected




“One sniff” ...and you are OK!

_ Sﬁ“P ol 15: v pﬂ-hﬂdel o=

25



Consciousness and
unconsciousness
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— A. Unconsciousness

Bleeding, Injury 1 Cortex | Excessive 6

gubrgggss , hormonal disorder
cerebral Epilepsy

edema Vascular occlusion

R Alcohol, 3
J, — ot narcotics,
Asphyxiation Diabetes mellitus
Cerebral pressuref

Uremia

| !

Ischemia —> Hypoxia

Intralaminar
. thalamic nuclei

=t

: Electrolyte 3
Hypoglycemia, < disorde?é,
hyponatremia, abrormal L
NH;' / /

Hyperna’[remia,4 /\
hyperglycemia Cell swelling

\ Reticular

Cell shrinkage Ne_uror_1g| formation
I excitability
in cortex Tey,
Temperature, 7

COIn S Ci uosness Unconsciousness :;f:;?eagtf:éraﬁon
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The onion peels model (Loupani vrstev cibule)

arousal (bdélost)
attention (pozornost)
consciousness

self-awareness, body schematics, sebe-

feeling of authorship (ja jsem plvodce

verbal self-reference (vypovéd o

227 SfUgNe

vedomi

| . (levels of
The deeper you dig the more etheric it becomes . . .
Za kazdou dalsi vrstvou se zd4 byti jesté jedna, hiife dostupna ®. activati On)
29
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Glasgow Coma Scale
Eye opening (E)

Glasgow
coma
scale

To pain=2

Response to speech=3 Nil (no response) =1

Motor response (M)

o

,‘lgo-

KJI‘- g,@ CIBA
Extensor
response =2

Scream,
_ " ?\ Yesterday groan,
‘ s Mother moan
= %A
! f : \s Inapprt:prlate & Incomprehensible
) words =3 sounds =2

conversation=4
Nil=1

Nil (no response) =1

QOriented=5

Coma score (E+M+V)=3to 15 31



Glasgow Coma Scale

Glasgow Coma Scale

1 2 3 4 5 6
Opens eyes in ~ Opens eyes
Does not ) Opens eyes
Eyes ODEIL EVes response to 1N response spontaneousl N/A N/A
pen €y painful stimuli to voice P Y
Makes no Incomprehensible . Utters. Confused, Oriented,
Verbal Inappropriate . . converses  N/A
sounds sounds disoriented
words normally
Abnormal
Extension to flexion to Flexion / Localizes
Makes no  painful stimuli painful ~ Withdrawal to . Obeys
Motor L : painful
movements  (decerebrate stimuli painful ... commands
: L stimuli
response) (decorticate stimuli
response)

The scale comprises three tests: eye, verbal and motor responses. The three values
separately as well as their sum are considered. The lowest possible GCS (the sum) 1s 3

(deep coma or death), while the highest is 15 (fully awake person).
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To Do /1
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To Do/ 2
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To Do/ 3
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KAMPEL €T &L. 1914

C rl te rl a fO r 818 Part VIII. Hypothalamus, Limbic System, and Cerebral Co;
TABLE 52-2. Criteria for Cerebral Death (Brain Death)
d e at h Prerequisite: All appropriate diagnostic and therapeutic proce-

dures have been performed
Criteria (to be present for 30 minutes at least 6 hours after the
onset of coma and apnea):
1. Coma with cerebral unresponsivity (see definition 1)
2. Apnea (see definition 2)
3. Dilated pupils
4. Absent cephalic reflexes (see definition 3)
5. Electrocerebral silence (see definition 4)
Confirmatory test: Absence of cerebral blood flow

Definitions

1. Cerebral unresponsivity—a state in which the patient does
not respond purposively to externally applied stimuli,
obeys no commands, and does not utter sounds spontane-
ously or in response to a painful stimulus.

2. Apnea—the absence of spontaneous respiration, manifested
by the need for controlled ventilation [that is, the patient
makes no effort to override the respirator| for at least 15
minutes.

3. Cephalic reflexes—pupillary, corneal, oculoauditory, ocu-
lovestibular, oculocephalic, ciliospinal, snout, pharyngeal,
cough, and swallowing.

4. Electrocerebral silence—an EEG with an absence of electri-
cal potentials of cerebral origin over 2 pV from symmetri-
cally placed electrode pairs over 10 cm apart and with
interelectrode resistance between 100 and 10,000 €.

{Adapted from A Collaborative Study by Ninos, NIH, 1977.]




