Materialy (nejen) o NS na
webovem serveru: nemo.lf1.cuni.cz

Tento seminar ,Vysetrovani v neurologii”:
http://nemo.lf1.cuni.cz/mlab/ftp/PATHOPH/...
...2-CZ-Sem/SE-Nerv-Syst-Diag-CZ-2018.pdf/ ppt
(Ceskeé) prednasky o NS:
http://nemo.lf1.cuni.cz/mlab/ftp/PATHOPH/1-CZ-Predn/

(Ceské) seminare o vy3etfovacich metodach:
http://nemo.lf1.cuni.cz/mlab/ftp/PATHOPH/2-CZ-Sem/
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Vysetrovaci metody

anamneza

status presens
objektivni vysSetreni
laboratorni vysetreni
(plan terapie)
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neuro-psychologicke
(vs. psychiatricke) vysetreni
(z Thieme Color Atlas of Neurology)

e Attention (p. 116) e Awake, somnolent, stuporous, comatose? Arousability, attention
span, perception
e Orientation e Personal data (name, age, date/place of birth), orientation (“where

are we?”, place of residence); time (day of the week, date, month,
year); situation (reason for consultation, nature of symptoms)

e Memory, recall e The patient should be able to name the months of the year back-
ward, spell a word backward, repeat random series of numbers be-
tween 1 and 9. Can the patient recall 3 objects mentioned 3
minutes ago, recall figures, name famous people? Tests of general

knowledge

e Serial subtraction e Serial subtraction of 3s (or 7s), starting from 100

e Frontal lobe function e Perseveration'; hand sequence testZ; proverb interpretation

e language (pp. 124, 128) e Following commands, naming, repetition, writing, reading aloud,
simple arithmetic

e Praxis e Seep.128

e Spatial orientation, visual percep- e See p. 132. Naming of colors and objects
tion



Anamneza

rodinna anamnéza

patologie, vedouci k porucham
nervoveho systemu

dalsi onemocnéni

pracovni a socialni anamnéza (omezeni
pacienta)



Status praesens

* |. Mentalni uroven, u deti podle veku,
(=u_dospelych mini mental state)
* |l. Hlavove nervy

* [ll. Motorické funkce

— koncetiny

— extrapyramidoveé a cerebellarni priznaky
* |V. Postoj a chuze

* V. Sensorické funkce



Mentalni uroven

* Mini-Mental State Examination
(MMSE) dospeli
— dlouhodoba pamet (jméno, datum narozeni,
misto bydliste,
— kratkodoba pameét (opakovani tri kratkych
slov)
— orientace (kde se zrovna nachazi...)

— faticke funkce
« spontanni mluva, opakovani slov
 pocitani (odecitani 7 od 100)

 praktické dovednosti (zavazani uzlu, obléknuti se)
8



Mentalni uroven (deti)

(mentalni) vek
* napsani vety
 (obkresleni jednoduchého obrazku)

* detailni neuro-psychologicke a/ nebo
psychiatricke vysetreni



Afazie/ téz
fatické poruchy

. Difficulty |
_understanding reading

Speaking _ writing
vSErom, ot?zky. APHASTIA
Je rec plynUIa? Language Disability Caused By Brain Injury
Rozumi pacient?

Je schopen opakovat /

Aphasia

Difficulty

Clobal Mixed Broca's Transcortical Wernicke's Transcortical Conduction Anomic
aphasia transcortical aphasia motor aphasia SETISOTY aphasia  aphasia
aphasia aphasia aphasia

..Q. 10

OIS e Bhaow e b



— A. Afazie o |
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\

yfedni dolni
rontaini lalok

/ "

mmotnﬂcké Sl
ocova oblast)
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= W

tvp spontanni opakovana rozumeéni hledani

rec rec reci slov
Brocova afazie poru&ena porusena normalni omezené
Wernickeova afazie plynula porusena omezené omezené

(Castecne logo-
rea, parafazie,

neologismy)
svodna afazie plynula, silné normaini porusense,
ale parafazicka omezena parafazické
globdaini afazie poru$ena porusend porusené porugenéd
anomicka afazie plynula normalni, normalni omezene
ale anomicka
achromaticka afazie plynulé normaini, normalni omezensé
ale anomicka
motoricka trans- porusena normaini normaini poruSené
kortikalni afazie
senzorické trans- lynula plynula porusSené porudens
kortikalni afazie i t
subkortikaini afazie plynula normalini porusené porusené
IREEET -~ Dol SRRSO S eie AT NAY ¢ iplechbdne)” | - (pleohodihe)
parafazie: deformovani, komoleni slov 12

anomicka afazie: neschopnost pojmenovat véci




Glasgow Coma Scale
Eye opening (E)

E

Spontaneous..4

Glasgowska stupnice

» Glasgow coma scale =
( G C S) R — Ml st 1

H H L4 . Motor response (M) M
— a pediatricka GCS (pro kojence a i,
v o e Ve n."iE 2
déti, jinak podobna)
[ v v s LY V' y e Localizes..... 5
— nejnizsSi mozne skore: 3 g
[ v v s L v L , : ‘Withdraws. . . .4
— nejvyssi: 15 (plné pfi védomi)
~ Abnormal
Sign Pediatric GCS Score r : RBID - - C
Spontaneous 4 \ e b e
Eye openin, e . & ::::poornseza gx:g; ..... 2
yeop 8 To pain 2 _
e : /f H@;clrea L . o : | 1
Smile, orientation to sound, interacts, follows 5 T Ve W NINRERES: o= -
ubjects rexs:gns =2 A S}?"” Nil (no response) =1
Cries, irritable Verbal response (V) V'

RECEPIOE - s 10 pain e Oriented ..... 5

2
o, 3
« p— 3 Yesterday groan,
ul ™ Mother moan Confused
. conversation. .4
Inappropriate

: —' Incomprehensible
»‘l f - words =3 sounds =2 Inappropriate
words

- Incomprehen-
' Confused sible sounds . .2

=4
COREIbS NIl =1 1 A s 1

Moans to pain

What
year
is this? | &

None

Spontaneous movements (obeys command)
Withdraws to touch (localizes pain)
Withdraws to pain

Motor tesponse
& A bnormal flexion th pain (decorticate)

Oriented =5

Abnormal extension to pain (decerebrate) Coma m,,l & +M+V)=3to15

LN = B ¥ R S5 B = T B

None



Vysetreni hIavovych nervu

Olfactory I )\ \/_/ /]“
Nan \ 1 . Optic I
Oculomotor Il " “ | /' )x
L SN\ WA 4
Trochlear IV T N \! Trlgemlnal v

Abducens VI ’/

A T\v/& \

Vestibulocochlear VIII

\l | = N
| |f t Hypoglossal XI
* | n. olfactorius |
I\\K\\\\\

* |l n. opticus Accesso_ryX' N

* |lI, IV, VI okohybné =
nervy

7/ \. Focial vn\>\

Glossopharyngeal IX

TN/ //
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Poruchy zrakove drahy, projevy na perimetru

— A. Visual Field Defects

Left @ <D Right
&y L _ T<

Y YYY Y
b A AL Ad L
[&]

N\

2
-

L 4 4 4 4 4 4




Poruchy zrakove drahy
a perimetr (zorne pole)

» Retina-Geniculate-Striate System

Visual
fiedd of
left eye

Left Right

& Optic Chiasm
M N p
-"‘"‘w._I:.....L Optic Tract
Lateral Geniculate Nucleus
“-q_l..-",_:"“" suriace of the

Source: Adapted from Nettar, 1962, Visual Cortex Visual Cortex




Okulo-motorické nervy/ svaly

SCHEMA FUNKCE OKOHYBNYCH SVALU A JEJICH INERVACE

RS - . rectus bulbd supecs

Bkt - mi reclus budbd mesdialis HS |:|H} Df I:””l

Rl - i el Dl ardarios
£ » m. obbguus bulbl lancr
RL « m. rockus bl Wterals

08 - m. obbuus Tulbd fansansed

RM (1) FL (i)

/< R (111} 03 (IV)
Q\-/ﬂ 17




Ocni pohyby rizené z mozkového
kmene: vestibulo-okularni reflex

*_ ©

e X ®

| ®

—g > right
left lateral lateral
rectus__— ___rectus
left medial
rectus—"

]_ oculomotor
:\/ nucleus

I
1
|
1
I
1
I
I
|
|
1
}
I
1
1
|
v }
left medial /3 :
longitudinal = !
fasciculus/! oﬁ ! .
= i abducens
inhibitory CF} | nucleus
. |
R excstatory y i —
excitatory * ! = vestibular
|
motoneuron : nucleus
| -
I . oL e
stimulates ! » inhibits
left midline — right
horizontal horizontal
canal <«——  head movement to left —— canal

18

pathways of the vestibulo-ocular reflex




Ocni pohyby rizené z mozkového

kmene: souhyb ocCi

ipsilateral
superior
oblique

contralateral
inferior rectus

ipsilateral
inferior oblique

contralateral
superior rectus

!

excites

ipsilateral
lateral rectus

contralateral
medial rectus

control
of eye
movement

inhibits
ipsilateral
medial rectus

contralateral
lateral rectus

<«
|
! lateral rectus
! muscle
< :
|
. I
medial rectus i oculomotor
muscle ! nucleus
I
l
i medial
! longitudinal
- fasciculus
m i
U ; abducens
; nucleus

control of horizontal conjugate eye movements

ipsilateral
inferior rectus

ipsilateral

> superior rectus

contralateral
superior oblique

contralateral
inferior oblique

eye movements

vestibulo-ocular
optokinetic
saccadic
smooth pursuit
vergence

19



Akce okohybnych svalu

Orbital axis N\ — Superior rectus m. (llI)
Inferior oblique m. (lll) —\ 6 -4 3 ;"! i
cax ) = isual axis
2.9 \ ; ; / -
\. } \‘/ - A - \f .;j Medial
Secondary position 23° - - | rectus m. (III)

{

Lateral rectus

Primary position T (

m. (VI)
: Tertiary position
e /e -~ &9
Superior oblique m. (IV) — \e 9/ \— Inferior rectus m. (Il

Conjugate eye movements
A TP (arrows indicate direction of gaze, red = active muscle) 20




Primary gaze

PN

<« /J,é‘-.“}’l '_f ‘»i-&

v

Gaze-evoked nystagmus
(no nystagmus on primary gaze)

\

)
)

——
N = 3"
=2 = (3
Spontaneous nystagmus Retraction nystagmus t
(bilateral dorsal midbrain
lesion)

Primary gaze
S H
. -

Peripheral vestibular nystagmus
(no nystagmus on primary gaze)

-

Skew deviation (vertical disconjugate gaze)
Vertical up- and downbeat nystagmus (brain stem lesion)

Direction of nystagmus

Horizontal plane = yaw
(tendency to fall to ipsilateral side; diminished
response to caloric testing in ipsilateral ear)

Sagittal plane = pitch
(tendency to fall forward/backwards;
"elevator” sensation)

Frontal plane = roll
(tendency to fall sideways, lateropulsion)

Central vestibular nystagmus,
spatial planes

Kazdy nystagmus
je patologicky

Popis nystagmu
Jako poloh
létajiciho objektu
(UFO :-
yaw

(zataceni)

pitch

podelny sklon
roll

pricny naklon),



Hlavove nervy/ N
priznaky R

Ophthalmic
Zone

Maxillary
Zone

* Vn.
trigeminus

Mandibular
Zone

Peripheral facial palsy Central facial palsy

VIl n. facialis

folds & drooping
of lower lip



priznaky

V]Il n. stato-
acusticus

(vestibularni

a sluchova
draha)




Hlavove nervy/ priznaky

bulbarni paralyza

(bulbus = prodlouzena micha)
Symptoms e |X
-dysphagia (difficulty in swallowing)
«difficulty in chewing glossopharyngeus
nasal regurgitation » Xvagus
eslurring of speech e X| accessorius
«difficulty in handling secretions
*choking on liquids * Xll'hypoglossus
«dysphonia (defective use of the voice,
iInability to produce sound due to laryngeal
weakness)
~dysarthria (difficulty in articulating words
due to a CNS problem)

24



Koncetiny

rozsah pohybu

svalova sila a tonus

paretické & iritacni pyramidove priznaky
myotatické reflexy (monosynapticke, =napinaci,
=stretch, misSni segmenty)

cerebelarni syndromy

— taxe, diadochokineza, svalova atonie, intencni tremor

extrapyramidove syndromy
— zakladni posturalni reflexy

— rigidita, bradykineze, staticky tremor
25



Misni reflexy

Sensory neurons

Cell body of sensory Gray
Sensory (stretch) receptors neuron in dorsal matter
root
ganglion

Quadriceps muscles
(extensors)

Interneurons

\ /

\'l; . c
/
y 3 f

Flexor a0
muscles . ‘ I
Spinal cord
Meoior netrons (cross section)

serving quadriceps @ gensory neuron

@ Motor neuron

@ Interneuron 26



Postoj a chuze

ROMBER’G’S TEST position of feet
Romberg i
Balance Test
Eyes closed

Estimate 30s

Jendrassik’s manoeuvre

_Feet together

b

27



[ 4 y N

(somato)sensorické misni segmenty

« dotyk a tlak
* hluboke Citi a
propriocepce

— lemniscal, dorsal
column

* bolest a teplota
— spinothalamic tract

 vibracni Citi
(ladicka)
—_— d O rsa I CO I u m n ::_Zl;ral spinothalamic

rsal
r




Misni drahy

Ascending tracts Descending tracts

Fasciculus gracilis Ventral white
Dorsal{ commissure

white Fasciculus cuneatus \

Lateral
column \ \ reticulospinal tract
Dorsal & Lateral

spmocerebellar
tract :

-
—

=
—

r I )
.
)

‘ 'A
15
i

\ orticospinal tract
& Rubrospinal
© tract

Ventral e—

spinocerebellar / Medial

tract reticulospinal
Lateral tract
spinothalamic tract Ventral corticospinal

tract

Vestibulospinal tract
Tectospinal tract

Ventral spinothalamic
tract

29



ISni drahy

Ascending tracts

{Fasciculus gracilis

Descending tracts

Ventral white
commissure

Lateral
reticulospinal tract

Lateral

Dorsal
white
column

Fasciculus cuneatus

Dorsal

spinocerebellar = “4  \ corticospinal tract
tract \ Rubrospinal
Ventral B tract
spinocerebellar Medial

tract
Lateral
spinothalamic tract
Ventral spinothalamic
tract

reticulospinal
tract

Ventral corticospinal
tract

Vestibulospinal tract
Tectospinal tract

Posteralateral celumn syndrome
{subacute combined degenaration)

Posterior column syndrome
(tabes dorsalis)

Combined anteror ham call- Anterior spinal artery 3
pyramidal tract syndrome occiusion
(amyatrophic lateral sclerosis)



Reciprocni akce sympatiku a parasympatiku

© Ach nicotinic a muscarinic ACh
@ NA receptor ganglion Recaptar
/, ,
O-—( @) target
, P preganglionic fiber g tiss%e
spinal :
cord postganglionic fiber
V4
s—o @ (e anrBNA
receptor
schematic arrangement of autonomic nervous system P: parasyrﬂpathetlc
S: sympathetic
effect of effect of
sympathetic parasympathetic AChon NAon
nerve nerve % NArelease | ACh release g
terminal terminal 3 3
vy (%]
g v
: §
<

! TT

plus plus
©’ach ®NA
electrical stimulation of nerve
NA: norepinephrine
ACH: acetylcholine

reciprocal presynaptic regulation of neurotransmitter release 31




N

Dalsi vysetren

lumbalni punkce
radiodiagnostika
Isotopove metody
cévni ultrazvuk + Doppler
angiografie/ DSA

EEG

hypno-grafie
evokovane potencialy
laboratorni vysetreni
meningealni priznaky
ventriculo-grafie
pneumo-encefalo-grafie




Lumbalni punkce "7

* indikace:

— diagnostika neuroinfekci,
demyelinizaCnich onemocnéni,

Ligamentum
flavum

Lumbar puncture
needle entering
subarachnoid
space

tumord; i
— vyloucCeni intrakranialniho .
krvaceni o

Filum
terminale

-
P & a sat -
SR P i o
N L N e =
W 74
\ L™ / 4 ‘
| / 3 S

« kontraindikace: il o M o o
— vysoky intrakranialni tlak
— expanzivni nitrolebni procesy
— sepse
— infekce v misté vpichu
— hemoragické diatézy
— deformity obratlu

- postpunkcni syndrom Lying Position Sitting Position
33

Lumbar Puncture




L u m bél n i p u n kce Oligoclonal Bands in CSF

normal abnormal

—— t—
< - —
g. — ]
b % L ) -
. . .
" @

Oq Oligoclonal

P Oligoclonal
" ° 8 wl W (.
_ CSF Plasma CSF Plasma
Typical CSF Findings in Meningitis
Pressure WBC/mm® Glc TP

Type Appearance (cm H:0) Predom type (mgldL) (mg/dL)
Normal Clear 9-18 0-5 50-75 1540

lymphs
Bacterial Cloudy 18-30 100-10,000 =45 100-1000

polys
TB Cloudy 18-30 <500 <45 100200

lymphs
Fungal Cloudy 18-30 =300 <45 40-300

fymphs
Aseptic Clear 9-18 =300 50-100 50-100 34

polys — lymphs




Zobrazovaci metody
(megngStudy  Wdicationfobjectvet

Conventional radiography? Metallic foreign bodies, air-filled cavities, fractures, skull defects, bony
Skull, spine anomalies, osteolysis, spinal degenerative disease
Computed tomography (CT) Assessment of skeleton (anomalies, fractures, osteolysis, degenerative

Head, spine, spinal canal, CT-quided  changes, spinal canal stenosis), metastases, trauma, intracranial
diagnostic interventions, 3-D recon-  hemorrhage, cerebral ischemia, hydrocephalus, calcification, inter-
struction vertebral disk disease, contrast studies? (brain, spinal canal, CT angio-

graphy)
Magnetic resonance imaging (MRI)*
e Head, spine, spinal canal e Tumors (brain, spine, spinal cord), infection (encephalitis, myelitis,
abscess, AIDS, multiple sclerosis), structural anomalies of the brain
(epilepsy), leukodystrophy, MR angiography (aneurysm, vascular
malformation), ischemia of the brain or spinal cord, spinal trauma,
hydrocephalus, myelopathy, intervertebral disk disease

e Skeletal muscle e Muscular atrophy, myositis

Angiography3>

Cerebral, spinal; preinterventional or  High-grade arterial stenosis, aneurysm, arteriovenous malformation/
preoperative study® fistula, sinus thrombosis, vasculitis

Myelography37 Largely replaced by CT and, especially, MRI. Used to clarify special di-

agnostic questions in spinal lesions
Diagnostic nuclear medicine

e Skeletal scintigraphy (“bone e Tumor metastasis, spondylodiscitis
scan”)
e (CSF scintigraphy e Intradural catheter function test, CSF leak
e Emission tomography? e Cerebral perfusion, cerebral metabolic disorders, degenerative dis-

eases, diagnosis of epilepsy
35



Zobrazovaci metody/
Radiodiagnostika

Morfologické vysetrovaci metody (zobrazovaci diagnostika)
1 PocCitaCova (vypocetni) tomografie
2 Pozitronova emisni tomografie (PET)
3 (Nuklearni) magneticka rezonance

4 Funkéni magneticka rezonance

36



Pocitacova tomografie (CT)

Princip. Proti zdroji gamma zareni (rentgenove trubici)
rotuje sada scintilaCnich detektoru. Tim jsou ziskany celkové
denzity pro rentgenové zareni v ruznych smérech tomografického
rezu tkani a z nich jsou dopocitany jednotlivé denzity
v jednotlivych pixelech tomografickeho obrazu

Prostorove rozliseni je dané citlivosti, je az 1 mm. Podle
denzit je mozné odlisit bilou hmotu od sede, mozkové cisterny a
jiné tkane v lebce a misnim kanalu. Je to staticka zobrazovaci
metoda, nema casove rozliseni.

Pouziti. Pri chorobnych procesech nervového systému
uvnitr lebky anebo v misnim kanalu - nadory a jiné expanzivni
procesy: subduralni a subarachnoidalni kraceni, traumata, zanety
a degenerativnhi onemocneni. 37



Pocitacova tomografie (CT)
pfiklad: akutni subduralni hematom

pfed a po evakuaci




Pozitronova emisni tomografie

Princip. Umélé radioizotopy ' C, 1 N, ' O, a 18 F emitu;ji
pozitron, ktery kolizi s elektronem da vzniknout dvéma paprskum
gamma zareni emitovanym v opacnych smeérech.

Prostorové rozliseni - pixel 8mm, Casové rozliseni - neni
teoreticky limit, muze byt i méné, nez 1 s, ale nepouziva se.

Pouziti. Pri pouziti radioaktivhé znaCené deoxy-glukozy je
mozné urcit metabolicky aktivni Casti nervové tkane.

priklady: metabolicka aktivita, vazby farmak na receptory

Mild cognitive Alzheimer’s
impairment disease




(Nuklearni) magneticka rezonance

Princip. Detekce atomu s lichou atomovou vahou
(nebo protonovym cCislem) i jejich chemického a
fyzikalniho okoli, tj. v jaké molekule jsou tyto atomy
inkorporovany. Z pfrirozenych izotopu biogennich prvku
to jsou zejména: 1 H,
14N, ¥ F, 22 Na a 3'P, ve zobrazovani je pouzit hlavné
H.

Prostorove rozliseni az do 1 mm, casové
rozliseni - neni teoreticky limit, muze byt i méné, nez
1 s, ale nepouziva se.

Pouziti. Podobné jako pocCitaCcova tomografie, je
citlivejsi napriklad pri posuzovani vyvoje
demyelinizaCnich procesu.

40



Magnetic
resonance
imaging (MRI)
priklad: sclerosis
multiplex

Plaques,
LY
\'l
b 2
] 4
S Yu B

Healthy brain Brain with damag (lesions A1
or plaques) caused by MS



Funkcni magneticka rezonance (f MRI)

Princip. Detekce BOLD signalu

(blood oxygen level dependent f MRI signal).

Prostoroveé rozliseni az do 1 mm, casoveé
rozliseni dano casovou konstantou zmeny
prokrveni nervoveé tkane, coz je asi 1 s.

Pouziti. Prevazne experimentalni studie
funkcni aktivace jednotlivych mozkovych oblasti,
funkCni mapovani mozku.
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Funkcni magneticka resonance
(f MR Imaging)

Cortical Activity during Hand Movement

Contralateral Hemisphere Ipsilateral Hemisphere

Healthy Subj
(Right Hand)
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Vysoky
nhitrolebni
tlak

* Priznaky
subjektivni a
objektivni

* priciny:

— intrakranialni
Krvaceni

— infekce & abscesy

— tumory & metastazy

— mozkovy edem

— hydrocefalus

INCREASED INTRACRANIAL PRESSURE
(ICP)
(Symptoms Of ICF Are Opposite Of Shock)

* [ICP

tB/F

} Fulse

} Respirations
(Cushings Triad)

} Fulse

INCREASED INTRACRANIAL PRESSURE

~1 c i nNe -
® Changes in LOC ¢ Headache

® Seizures
® Impaired Sensory
& Motor Function
* Posturinag e Changes in Vital Signe:
* Dacarabrats ® Cushing’s Triad:
of Systolic B/P
L] 1 Fulse
o Alteres

el i.-‘.-.-,F-\ Fattem

* Decorticate

® Decreased
Motor Function

Jange in Motor Ability

* Fosturing

* Yomiting
® Changes in Speech
Infants: Bulging Fontanels
Cranial Suture Separation
I Head Circumference 44
Sorsiig ik High Pitched Cry



Monitorovani
Intra-

sonography

Transcranial |

kranialniho

Intraocular

pressure”
t I a k u g e

membrane

Skull Epidural

Lateral ventricle
{(anterior horn)

Source: Atchabahian &, Gupta R: The Anesthesia Guide
wivrw.accessanesthesialogy.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

Retinography:

normal papilla vs papillary
oedema in high intra-
cranial pressure

Tissue resonance
analysis [TRA],

\
punctire 7




Meningealni priznaky

Moy

* iritace meningu

nuchal rigidity

— neuroinfekce
— subarachnoidalni

++ +
++

Krvaceni Y
— meningealni Spine sign
tumory .
an°
— léze prilehle _
y 4 I 4 -4 +
mozkoveé tkané
O

Lasegue’s sign

+
t

Erudzinski s sign

N

tripod sign (Amoss” sign)

SN

Kermig's sign
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inaled air

Hypno-g rafie — e
spankova apnoe

. and cut off breathing muitiple
© times an hour while sieeping,

1300 =LK ] {200 {1300 a0 {05:00 {000 iy 87 Rirway structures collapso

Arosal

Wake
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IsEcomis) 30

Ohsinglive

Cemiral ::
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Electroencephalography: To assess elec-
trical activity of the brain'

Evoked potentials (EPs):

e VEPs#: Study of optic nerve, optic
chiasm and optic tract

e AEPsS: Study of peripheral and cen-
tral segments of the auditory path-
way®

e SEPs’: Study of somatosensory sys-
tems®

e MEPs?: Study of corticospinal
motor pathway

Electromyography: Study of electrical
activity in muscle

Electroneurography: Measurement of
motor and sensory conduction veloci-
ties.

Electro-oculography: To record and
assess eye movements and/or nystag-
mus

Surface electrodes: none
Needle electrodes: infec-
tion

Induction of seizures by
provocative methods?

e None

e None

e None

e May induce epileptic
seizures. Contraindica-
tions: cardiac
pacemakers, metal
prostheses in the target
area, pregnancy, un-
stable fractures

Contraindication:
coagulopathy. Risk of in-
jury in special studies"

Needle recordings con-
traindicated in patients
with coagulopathy

Caloric testing with water
contraindicated in patients
with perforated eardrums

Sphenoid, subdural or depth re-
cording? for special questions relevant
to the (preoperative) diagnostic eval-
uation of epilepsy

e Used mainly to diagnose prechias-
matic lesions

e Used mainly for diagnosis of multi-
ple sclerosis, tumors of the poste-
rior cranial fossa, brain stem le-
sions causing coma or brain death,
and intraoperative monitoring

e Used to assess proximal peripheral
nerve lesions (plexus, roots) and
spinal cord or parietal lobe lesions

e Pyramidal tract lesions, motor neu-
ron lesions, root compression,
plexus lesions, stimulation of deep
nerves, differential diagnosis of

psychogenic paresis

Provides information on motor unit
disorders in patients with peripheral
nerve lesions or myopathies. Not dis-
ease-specific. Disposable needles
shoulm used to prevent spread of
infectious disease0

Localization (proximal, distal, conduc-
tion block) and classification (axonal,
d'emxglinating) of peripheral nerve le-
sions

Diagnosis and localization of periph-
eral and central vestibular lesions.
Differentiation of saccades

Elektro-
fyziolo-
gicke
vysetro-
vaci
metody
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Elektrofyziologickeé
vysetrovaci metody

5 Elektroencefalografie (EEG)

6 Evokované potencialy (EP)

7 Elektromyografie (EMG)

8 Dalsi metody (elektro-okulografie, retinografie, apod.)
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Elektroencefalografie (EEG)

Princip. EEG signal vznikne sumaci a synchronizaci jednotkové
aktivity, tj. aktivity jednotlivych neuronu, presnéji excitaCnich a
inhibiénich post-synaptickych potencialt v povrchovych vrstvach
mozkové kury. (EPSP a IPSP se na vzniku EEG podileji vice, nez
AP.) Nervova tkan je objemovym vodiCem, ve kterém se aktivity
jednotlivych neuronu scCitaji. Lokalni zmény se oznaduji jako
elektrické dipdly. Smér, polarita a amplituda dipdlu se méni v
case, zaznam téchto zmen na EEG pristroji se nazyva
(makro)EEG. Krome povrchu hlavy Ize per-operacné nahravat
makro-EEG signal pfimo z povrchu mozkové kury
(elektrokortikografie).
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Elektroencefalografie (EEG), 2

Prostoroveé rozliseni. malé, dané vzdalenosti mezi
elektrodami na EEG &apce, fadové né&kolik cm. Casové rozliseni:
nejlepsi z vysetrovacich metod, radove milisekundy.

Metodika. \Vysetruje se v klidu, pri zavienych ocCich. Nebo
se pouzivaji provokujici metody pro vyvolani epileptickych grafo-
elementu (napr hyper-ventilace). EEG ¢apka: 10, anebo 20 svodu.

Pouziti. Diagnostika epileptickych syndromu, hypnografie,
neboli polysomnografie - diagnostika poruch spanku.
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Elektrofyziologické metody
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Vznik EEG
Signalu:
Sumace a
Synchroni
-zace
Post-
synapti-
ckych
Potencialu
\'
Povrcho-
vych
Vrstvach
Mozkové
Kary

— A. Genesis of the EEG

2 3
\/ Pyramidal cell \/
L @ Activation by y @
Na contralateral cortex
and nonspecific parts
of thalamus
Activation by specific
K* parts of thalamus
@ @ Inhibition by
basket cells

|

NARAS~

Rhythm

SN

/@ Negative feedback

4
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— B. Wave Frequency Pattern of EEG
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2 Onset of an epileptic attack

Y

1 Normal EEG frequencies

Normalni nalez: EEG rytmy:

Alfa rytmus, 8-13 Hz, nad oblasti parieto-occipitalni, vyrazny pfi zavienych ocich.
Beta rytmus, 14-30 Hz, nad frontalni oblasti

Gamma r., 40-60 Hz, interferuje s nim nejCastéjsi ruSeni elektrickou siti, 50 Hz,
nepopisuje se.

Delta rytmus, do 4 Hz, napriklad pfi synchronnim spanku. 54
Theta rytmus, 4-7 Hz, napfiklad pfi synchronnim spanku.



Beta () 13-30 Hz

Frontally and
parietally

Alpha (@) 813 Hz
Occipitally

Theta (®) 4-8 Hz

Children,
sleeping adults

Delta (8] 0.5-4 Hz

Infants,
sleeping adults

Spikes d Hz

Epilepsy - 200
petit mal ., (18]
100

a

EEG
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Evokovane (vyvolaneé)
potencialy

VEP — visualni
AEP — auditory/ sluchové/ na ORL

SEP — somato-sensorické

SpEP - spinalni

WX 1A

Q‘ g EEEEEEEE ES
l) EEEEEEEEE
OOOOOOOO
STIMULUS
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Elektromyografie (EMG)

Princip/ Metodika. EMG je neurofyziologicka vysetrovaci metoda
studuijici funkci perifernich motorickych jednotek, sestavajicich

z alfa-motoneuronu a jim zasobenych svalovych viaken. Podle
mista priiny poruchy EMG vySetfeni muze rozliSit myopatie a
neuropatie. Pomoci jemné jehly zavedené do svalu je snimana
aktivita skupiny sousedicich motorickych jednotek. Meri se:

1) spontanni aktivita v klidu,

2) nabor motorickych jednotek, které jsou pod volni kontrolou a

3) trvani a amplituda akénich potencialu jednotlivych jednotek.
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— A. Diseases of the Motor Unit

Poruchy motorické jednotky

1

Amyotrophic
lateral sclerosis
Spinal
muscular atrophy | = —_—
—

Poliomyelitis | —

Autoimmune ‘ cf-motoneuron

Metabolic ‘\
(B,, B,, deficiency,

diabetes mellitus)

TUIEC —/’?
(lead, alcohol) /
Genetic (Charcot-
Marie-Tooth syndrome)
Autoimmune
3 Genetic

Death of supra- Hyperreflexia,
= spinal neurons spasticity
Paralysis
Death of

o-motoneurons > [ asciculation

Slowing of conduction velocity,

———> disorders of sensory functions
(sensory loss, paresthesias)  paralysis

Fibrillations :
Paralysis
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Norma

Myotonie

Patologie

Action potential

/—\
Na>_{>

Intra-
cellular

\-\/ [
Contraction

Muscle

cell  Depolarization

normal

|
Repolarization

(—(:

M M
Relaxation

Repolarization
normal

Malothane

Action potential

K+

Na" channel myotonia,
congenital paramyotonia,
periodic hyperkalemic
paralysis

Periodic hypokalemic
paralysis

Congenital myotonia
(Thomsen, Becker)

Periodic hyperkalemic
paralysis

2
Ca™

l—)

Malignant
hyperthermia
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Svalové
dystrofie

— C. Muscular Dystrophies

Xp21 ¢ ) Sarcolemma )

defect

[ ]
Defective dystrophin

v

B

| Disordered gait
Nonfunctioning
molecule Vl’
l Becker's dystrophy
milder course of disease
Severe
muscle dystrophy .
Respiratory —
musclel .
Respiratory Lordosis \,
failure, :
heart failure T
Calf muscle k]
hypertrophy a
Duchenne’s dystrophy ‘§>
fatal course within &
20 years EQ
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— E. Creatine Metabolism

>

Creatine
in plasma

Liver

v

Creatinine
in urine

=
=
"
»N
Concentration

Creatine
kinase
in plasma

Death of
muscle cells

Muscle
dystrophy

Normal excretion:

Creatine 0
Creatinine 1.8 g/day
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(verze PPT, PDF, Ci jina)
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Nevlastnime zadné z pouzitych obrazkl. Zdroj obrazku - internet
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Transkranialni Dopplerovsky
ultrazvuk
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