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1 Bolest/ poruchy motoriky

2 Zakladni syndromy NS

3 Patologicka fyziologie smyslu

4 Poruchy kognitivnich funkci, poruchy vedomi,
mozkova smrt
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Klasifikace zrakovych poruch

1 normalni visus 6/6

2 slabozrakost horsSi nez (<) 6/18

(na lepSim oku po korekci)

3 (prakticka) slepota < 3/60
anebo koncentrické zuzeni zorného pole < 10*10°
jina norma: < 6/60, < 20*20°

4 tupozrakost (amblyopie)



Priciny slepoty

A nejCastejsi ve vyspelych zemich:
1 diabetes: retinopatie, 2 glaukom, 3 senilni poruchy,
4 urazy, 5 ostatni

B nejCastejsi v rozvojovych zemich:

1 trachom (chlamydia trachomatis), 2 onchocerkéza
(onchocerca volvulus),

3 xeroftalmie (avitamindza A), 4 katarakta, 5 glaukom,

6 uraz, 7 senilni makularni degenerace, 8 diabeticka retinopatie
9 geneticky podminené priciny, 10 neurologicke priciny

(vl vyskyt slepoty:
CR: 0,2 %, vyspélé zemé 0,2 %, celosvétové 1 %,
rozvojoveé zemé i nékolik %
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Figure 1. Structure of the retina, showing the outer segments (OS), inner
segments (IS), outer nuclear layer (ONL), outer plexiform layer (OPL),
inner nuclear layer (INL), inner plexiform layer (IPL), ganglion cell layer
(GCL), horizontal cells (H), bipolar cells (B), amacrine (A), and rod bipolar
(RB) cells.
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AGE - Advanced
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Dalsi poruchy perimetru
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Dalsi poruchy sitnice

— A. Diseases of the Retina
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Diabeticka retinopatie

— B. Diabetic Retinopathy

Normal fundus 5

Diabetes mellitus

o
Capilary
Glucose f
" ‘SE?% AGE
Pericyte "h'; . \\

Thickening of
c.:apiilary wall

Ischemia
Vessel proliferation
Bleeding

Retinopathy (loss of vision)

Photo: Holkwich F. Taschenatlas der Augenheilkunde. 3rd ed. Stuttgart: Thieme; 1987

AGE — advanced glycation end products
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Laserova koagulace pri diabetické
retinopatil

Focal reatmentis used  Grid freafment is used Panrefinal frealment

1o treat macular edema o treat macular edema may be used 1o treat pre-

due to focal leakage. due to diffuse leakage.  proliferative and prolifer-
ative retinopathy,
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Seroslepost a barvoslepost

— C. NightBlindness and Color Blindness

Vitamin A deficiency
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Poruchy zrakové drahy (na perimetru)

— A. Visual Field Defects
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Poruchy zornicovych reakci

— B. Pupillary Reactions

In the dark
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— C. Abnormalities of Visual Processing

— . Abnormalities of Visual Processing
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Nystagmus

— A. Disturbance of Balance, Nystagmus
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Rozmazané obliCeje,
K rozpoznani obliCeje je potreba
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Rozmazané obliCeje,
K rozpoznani obliCeje je potreba
urcita zrakova ostrost
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Rozmazané obliCeje,
K rozpoznani obliCeje je potreba
urcita zrakova ostrost
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Van Essen D.C. et al. 1790, Cld Spring Harbw Sywp. Quack BinC, £5:673-63



U INATINAL
“‘ﬂ‘“!ﬂ'
‘GIIII'»

Fig. 2.3 Binocular visual field, subjective view. The bin-
ocular visual field spans 40,000 deg %. The homonymous
visual defect typically affects one quadrant (here top

right) while the region of best visual acuity (fovea) is
spared, due to the overlap of left and right optic radiation
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Zkusme pochopit fungovani zrakového mozku pomoci ikon
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Fig. 2.3 Binocular visual field, subjective view. The bin-
ocular visual field spans 40,000 deg %. The homonymous
visual defect typically affects one quadrant (here top

right) while the region of best visual acuity (fovea) is
spared, due to the overlap of left and right optic radiation
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Binokularni vs. stereoskopicke videni

— A. Binocular visual field — B. Horopter

Binocular
visual field

S

X

Left Right
visual field visual field

Corresponding areas
on retina




stereoskopické videni vs. paralaxa,
monokularni vs. binokularni stereoskopie

— D. Cues for depth vision
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Je popséno mnoho zrakovych iluzi...
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Sluch
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— B. Sound pressure, sound pressure level and loudness level

Frekvence je na ose X a
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Despopoulos, Color Atlas of Physiology © 2003 Thieme

Pripomernme si: Obor slySeni: frekvence a hlasitosti 30



Zkousky s ladickami

ZkousSka Princip Norma Prevodni PercepcCni
porucha porucha
Weber-ova Baze ladiCky na | Ne- Lateralizuje k | Lateralizuje
temeno hlavy laterali- | postizené ke zdrave
Zuje strane strane
Rinne-ova Nejdfiv na kost, | Positivni | Indiferentni Positivni
po odeznéni
vzdusné vedeni
Schwabach- | (subjektivni) Normalni | DelSi KratSi
ova Pacient

je porovnavan s
vysetrujicim
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Klasifikace sluchovych poruch

1 normalni sluch
2 nedoslychavost
(priklad: indikace pro sluchadla:
na pasmu 500 Hz - 2 kHz oboustranné
zvyseny prah o 35 - 40 dB,
audiometrie reci - prah zvysen o vice nez 35 dB
neslysSi hlasitou reC ze vzdalenosti 4 m)
3 (prakticka) hluchota
(neslysi hlas primo u ucha, vlastni hlas,
zvysSeni prahu o 75 - 80 dB)
4 hluchonemost
(nerehabilitovana rec pri hluchoté od raného détstvi)
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Priciny zhorseni sluchové funkce

- otoskleréza (0,5 - 1 % staré populace)
-prevodni poruchy

-percepcni poruchy

-kochlearni poruchy se zachovalou funkci sluchového nervu
- vrozene poruchy

- toxické poskozeni

- meningoencefalitidy

- Urazy

- profesionalni poskozeni

- presbyakusie

- Meniérova choroba
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Vnejsi ucho

Vnejsi ucho,
,mechanicky
model”

zvétSeni 1:2.. 1:5

[artefakt, pouze

pro ilustraci] 34



Stredni ucho s kustkami, pakovym mechanismem méni
Impedanci ze vzduchu -> do vody

Stredni ucho,
mechanicky model
zvetseni 1:10.. 1:20

[ Analogovy vychylkomér ] [ Kladivko

[arteTakt,"pouze e
pro ilustraci] =" (ovadinka



Vedeni: kostni a vzdusne
Poruchy: A. prevodni, B. percepcni

— A. Conductive Hearing Loss
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Vnitrni ucho (= kochlea) uzavrena v kostenem

labyrintu

Base

Basilarni membranea —rozmotana do

Maximal
wave amplitude

L] —— — -

o membrane” —

Helicotrema

Scala tympani
the waves

Direction of travel

irka pri bazi
100 um

trapezoidalniho tvaru, ma menici se tuhost
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Rez Stria

cochleou =  vascularis e Spiral
hlemyzdém " Scala - ganglion
N j'-"-'f?d ia  Scala
Jila;. vestibuli




— C. Cochlear potentials and electrolyte —
distribution

(See text on p. 366)

Stria
vascularis

+80to+110

-70 (External HC)
-40 (Internal HC)




Stavba mechanicko — elektrického
prevodniku = Cortiho organu

Tectorial o ibuli
ectoria { e et Evkbaer \ Scala vestibuli

membrane  outer  inner

Reissner’s
membrane

7070 Scala media

Afferent and
efferent axons

Basilar membrane
Scala tympani

spaces tunnel




Poruchy: A. prevodni, B. percepcni

— B. Inner Ear Hearing Loss

Sound, ischemia, toxins
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membrane
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Silbernagl/Lang, Color Atlas of Pathophysiology © 2000 Thieme
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Mechanorecepce — rovnovazne ustroji

— A. Equilibrium organ (vestibular organ)

1 Endolymph
Semi-
circular

canals

Semicircular
canal

Ampulla

Cupula
Cilia

Utricle
Maculae Synapses
Saccule Crista

Vestibular ——¢

ganglion .

" Head
movement

Synapses Vestibular ganglion _/




— B. Vestibular organ: effects on oculomotor control

To postural muscles




Kochlearni implantaty a kodovani

Stimulus ——>

U nékterych
poruch

vnitfniho ucha,
které vedou k tézsi
ztraté sluchu,
mohou byt pouzity
kochlearni
implantaty, které
zCasti nahradi
porusenou funkci.
Technicky design
kochlearniho
implantatu pouziva
vice strategqii
kddovani zvuku a
feci, vétSina z nich
je zalozena na
tonotopické
organizaci
hlemyzde.

Implanted electrodes



Binauralni sluchadla a kochlearnl |mplantaty




Krizeni
sluchove
drahy -
prehled
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’}/fr S e }"‘}’{
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MGv
AL
"What" §;'|:"B §; Belt Core
' ' Cortex Thalamus
T2/T3 |-

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
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TABLE 53-2. Linguistic Dominance and Handedness

Dominant hemisphere (%)

) Handedness Left Right Both
Left or mixed handed 70 15 15
Right handed 96 4 iy, o

{Data from Rasmussen and Milner, 1977.)
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Brocova afazie

Wernickeova afazie

svodna afazie

globéini afazie

anomicka afazie

achromaticka afazie

motoricka trans-
kortikalni afazie

senzoricka trans-
kortikalni afazie

subkortikalni afazie

——— P — PR -
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Air in nasal cavity

Mucous layer

= Cilia

Ciliary segment
Primary
receptor cell

Cich->

Synapse

Inner
segment

Sensory axons

VERTEBRATE TASTE BUD

= VERTEBRATE OLFACTORY RECEPTOR
Stereochemical Hypothesis

Size, shape, and charge of the stimulating molecule allow it to combine with
one or more of the basic types of receptor molecule to produce a response.
Individual sensory receptors may have more than one type of receptor molecule.
Discrimination of many different odors (several hundred for humans) is
possible through (a) excitation or inhibition of impulse production in individual
receptors, and (b) combinations of receptors recruited (or inhibited) by different
odors (Fig. 65B3).
Given the large number of possible combinations of different active recep-
tors, and the variation in impulse production, many different odors can be discrim- 52
inated with relatively few basic types of receptor molecules.



A. How to stick out the  — C- Gustatory pathways — D. Taste bud
tongue (After Einstein) s : , Gustatory / Taste stimuli
gyrus < : h ut pore - "\\ r—
/ Insula
Thalamus:
Nudeus ventralis Gustatory
posteromedialis cell
Hypothalamus
Synapse
Nerve fibers
Limbic
system
seeD. | _ E. Evaluation of taste stimuli
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— A. Olfactory pathway and olfactory sensor specificity

1 Nasal cavity

Fila olfactoria

Olfactory region

Granular cell

Mitral cell

Reciprocal

synapses (+/=)

2 Olfactory pathway

Olfactory bulb —

Gilia —=amdietle Al el

Bristle cells -
Periglomerular
35 ifici | «
ensor specificity (example) AP/Stimulus
ortho meta para
Ha CHz
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:E" {E [ (R 1 R {15 [ (R B 1 mll_- Dl‘fﬂctﬂf;ﬂ__
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dt}l;{m{ﬂ, D—CH:CH;CH; EH;—@—CH,EH;CH; Sa?ig]fig?; R
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\;IIIIIIII 2 I 8 ot MII_

{After K. Katoh et al.)

Mucus —

{After K. Mariet al.)
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—
=
=

Intensity of perception (%)
wn
=

- C. Adaptation of smell and taste

Adaptace cichu a chuti v Case

Gustatory stimulus: 2mol/L NaCl

Olfactory stimulus: 0.02mol/LH5S

Time (min)
(After Engel and Ekman et al.)
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