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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, etc.



Evoked potentials
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Evoked potentials — auditory as example
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Vision



Snellen (N/36)
optotypes have (N/32)
1 20200 letters with defined (N/28)

P P 2 20n0letter size, or number of points(N/26)

T O Z > 2" gseen from a calibrated distance. (N/24)
L D
P

P E 4 20050
ECTD 5 2040 This is written as fraction. (N/22)
EDFCZ?P 6  20/30
The best vision is: 6/6 (N/20)
FELOPZD 7 20025
DEFPOTEC 8 2020 From distance six meters/ (N/18)
I
REFOMECR 9 we see six points (B/16)
FDPLTOGCES®O 10
rrrrrrrrr 1 (one arch minute each). (B/14)
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Functional classification of vision impairment

1 normal vision 6/6

2 low vision worse than (<) 6/18

(on the best eye with corrective lenses)

3 (practical) blindness < 3/60
or narrowing of visual angle less than < 10*10°
other norm < 6/60, < 20*200°

4 amblyopia



Causes of blindness

A ordered by frequency in the developed countries:
1 diabetes: retinopathy, 2 glaucoma, 3 senilni poruchy,
4 injuries, 5 others

B ordered by frequency in the third world countries:

1 trachoma (chlamydia trachomatis), 2 onchocercosis
(onchocerca volvulus),

3 xeroftalmia (vit. A avitaminosis), 4 cataract, 5 glaucoma,

6 injuries, 7 senile macular degeneration, 8 diabetic retinopathy
9 genetic causes, 10 neurologic causes

C overall incidence:
developed countries 0,2 %, worldwide 1 %,
some third world countries several %
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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
Glycation End products,

Glaucoma and Cataracta age = as ageing

— C. Glaucom and Cataract
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Other defects of perimeter
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Other defects of retina

1

— A. Diseases of the Retina
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Diabetic retinopathy

— B. Diabetic Retinopathy

S Diabetes mellitus Normal fundus g8
Capilary
Glucose f
"gﬁ% AGE
Pericyte . § < \k% D
! .'. _ Thickening of
Vessel narrowing

Ischemia
Vessel proliferation
HiRsRg Retinopathy (loss of vision)

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

AGE — advanced glycation end products
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Night blindness and color blindness
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— C. NightBlindness and Color Blindness
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Visual field defects

P YYYYTYY Y

P099999.;

D g
( | _- ;" /’

\ - Oculo- 2
o\ e =
e |'.I \ @ : —JI|-|— Optic nerve 3 >

) 4 Optic chiasma
[4] / : .
{ i Ill'l geniculate 2 C
J) | L~ corpus

( [6] B : <
@ .(i”,'p =
- » (.
L?L VVVVVVVVVV o \_

Right

A 4 4 4 4 4




— B. Pupillary Reactions

Pupillary Reactions

In the dark
S =%
170 »
PO N ©
"H-\_______ ____,.f"
Direct Consensual
reaction reaction
llluminated
Nermal

33/_?03\ @ 43@ @

Blind Healthy Denervated Healthy
O IO B FO RO
Consensual Consensual
Amaurotic Efferent

Loss of

FO WO BRI IR O

Activation of sympathetic nerves

fixed pupil right fixed pupil right

@ 7a 7@ e

sympathetic stimulation

— Distance
Lesion of pretectal area

16



— . Abnormalities of Visual chesshg
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Nystagmus

— A. Disturbance of Balance, Nystagmus
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Hearing
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— B. Sound pressure, sound pressure level and loudness level

2-10°F 140
i = Phon Pain threshold
i \ : 130 phon
2-10'F 120 N - - 1?_’0//
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/]\ Frequency (Hz)
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Despopoulos, Color Atlas of Physiology © 2003 Thieme
Hearing range: x-axis: frequency/ pitch and y-axis: intensity/ volume



Functional classification of hearing loss

(measured without hearing aid)
1 normal hearing (threshold about 4 phon)
2 hardness of hearing
(hearing aid may be indicated:
at the band 500 Hz - 2 kHz bilaterally
threshold rise of 35 - 40 dB,
speech audiometry —threshold rise of more than 35 dB
low comprehension of loud speech at less than 4 m)
3 (practical) deafness
(does not hear loud voice at the ear, own voice,
threshold rise of 75 - 80 dB)
4 deaf-and-dumbness
(not rehabilitated deafness from early age)
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Causes of hearing loss

- otosclerosis (in 0,5 - 1 % of elderly)
- conductive disorders

- sensorineural disorders

- disorders affecting cochlea and leaving
intact auditory nerve

- hereditary and inborn disorders

- toxic damage

- meningo-encephalitis

- trauma

- profesional damage

- presbyakusia

- Menier’s disease
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Pitchfork tests

Test Principle Norm Conductive Sensory-
neural

Weber PF on the Non- Lateral to Lateral to
vertex of the lateral blocked side healthy
head side

Rinne First on bone, | Positive | Indifferent Positive
then in the air

Schwabach (subjective) Normal |Longer Shorter

Patient

compared to
examiner
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Conduction: through air and bone
Hearing loss: A. conductive, B. sensorineural

— A. Conductive Hearing Loss
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Hearing loss: A. conductive, B. sensorineural

— B. Inner Ear Hearing Loss
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Silbernagl/Lang, Color Atlas of Pathophysiology © 2000 Thieme



The Auditory Nerve and the Higher Stations of the Auditory Pathway 201
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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 MGv, dorsal and ventral parts of the MGN.

Rauschecker and Tian PMAS | October 24, 2000 | wvel. 97 | ne.22 | 11805
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TABLE 53-2. Linguistic Dominance and Handedness

Dominant hemisphere (%)

b Handedness Left Right Both
Left or mixed handed 70 15 15
Right handed 96 4 iy

{Data from Rasmussen and Milner, 1977.)
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- A. Aphasias

Word
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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




Air in nasal cavity

Mucous layer

— Cilia

Ciliary segment
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receptor cell

Smell->

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- 35
inated with relatively few basic types of receptor molecules.



A\. How to stick out the
tongue (After Einstein)

sladkost

kyselost

sladko

— C. Gustatory pathways
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— D. Taste bud

Gustatory
pore

( Taste stimuli
- ‘\\ _ —

Gustatory
cell

Synapse

Nerve fibers

(After Andres)

— E. Evaluation of taste stimuli
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(After Pfaffmann)

Pata chut’: Umami

. salty-Na™, sour-H*, sweet-?, bitter>50 protein receptors, umami-mGluR4



— A. Olfactory pathway and olfactory sensor specificity

1 Nasal cavity
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Smell
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Adaptation of smell and taste in time

- C. Adaptation of smell and taste

Gustatory stimulus: 2mol/L NaCl

Olfactory stimulus: 0.02mol/LH5S

—
=
=

Intensity of perception (%)
wun
=

Time (min)

{(After Engel and Ekman et al.)
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