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Somatosenzitivita, viscerosenzitivita,
propriocepce a bolest I

2 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il



3

Viscerosenzitivita

Prenos informaci z visceralni oblasti a kardiovaskularniho
systému

Vazana na autonomni nervovy systém
Véetsina informaci konci nejvyse v hypothlamu

VétsSina informaci neprechazi do védomi

Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Viscerosenzitivita

* Prenos informaci z visceralni oblasti a kardiovaskularniho
systému

* Vazana na autonomni nervovy systém

e VeétsSina informaci konci nejvyse v hypothlamu
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Propriocepce

* |Informace ze

— Svali
— Slach
— Kloubnich pouzder

* \lyznam
— Presnost pohybu
— Ochranna

 Viz motorika

Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Somatosenzitivni system - drahy
* Tri systémy

* (Archispinotalamicky systém)
— Propojeni sousednich segmentu (tr. Spinospinalis)

* Paleospinotalamicky
— tr. Spinoreticularis, tr. Spinotectalis...

* Neospinotalamicky
— tr. Spinothalamicus

Systém zadnich provazcu
— tr. Spinobulbaris

Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Somatosenzitivni systém - drahy

* Tri systémy

7  Somatosenzitivita, vi a, propriocepce a bolest Il
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Somatosenzitivni system - drahy

* Paleospinotalamicky
— Low resolution — bolest (,pomala bolest”)

* Neospinotalamicky
— High resolution — bolest (,,rychla bolest”), teplota
— Low resolution — kozni citlivost

e Systém zadnich provazcu

— High resolution — kozni citlivost

Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Somatosenzitivni systém - drahy

* Paleospinotalamicky
— Low resolution — bolest (,pomala bolest”)

* Neospinotalamicky
— High resolution — bolest (,,rychla bolest”), teplota
— Low resolution — kozni citlivost

e Systém zadnich provazcu
— High resolution — kozni citlivost
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Paleospinotalamicky systéem

e Tr. Spinoreticularis, spinotectalis...

10 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Paleospinotalamicky systéem

* Tr. Spinoreticularis, spinotectalis...
* Vznika u zivoCichU, u kterych neni jesté vyvinuta kura
* Primarni napojeni na podkorové struktury zustava i u ¢clovéka

11  Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il




Paleospinotalamicky system

* Tr. Spinoreticularis, spinotectalis...
* Vznika u zivoCichU, u kterych neni jesté vyvinuta kura
* Primarni napojeni na podkorové struktury zustava i u ¢clovéka

e Zakladni obranné reakce a reflexy - vegetativni odpoved,
reflexni lokomoce (opto-akustické reflexy, atd.)
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Paleospinotalamicky system

* Tr. Spinoreticularis, spinotectalis...
* Vznika u zivoCichU, u kterych neni jesté vyvinuta kura
* Primarni napojeni na podkorové struktury zustava i u ¢clovéka

e Zakladni obranné reakce a reflexy - vegetativni odpoved,
reflexni lokomoce (opto-akustické reflexy, atd.)

* Se vznikem neokortexu dochazi k napojeni na korové oblasti
(tr. Spino-reticulo-thalamicus), avSak rozliSovaci schopnost je
mala — tupa a obtizné lokalizovatelna bolest...
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Paleospinotalamicky system

* Tr. Spinoreticularis, spinotectalis...
* Vznika u zivoCichU, u kterych neni jesté vyvinuta kura
* Primarni napojeni na podkorové struktury zustava i u ¢clovéka

e Zakladni obranné reakce a reflexy - vegetativni odpoved,
reflexni lokomoce (opto-akustické reflexy, atd.)

* Se vznikem neokortexu dochazi k napojeni na korové oblasti
(tr. Spino-reticulo-thalamicus), avSak rozliSovaci schopnost je
mala — tupa a obtizné lokalizovatelna bolest...

* Trakt neni ,designovan na tak vykonny procesor jakym je
neokortex”
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Paleospinotalamicky system

* Tr. Spinoreticularis, spinotectalis...
* Vznika u zivoCichU, u kterych neni jesté vyvinuta kura
* Primarni napojeni na podkorové struktury zustava i u ¢clovéka

e Zakladni obranné reakce a reflexy - vegetativni odpoved,
reflexni lokomoce (opto-akustické reflexy, atd.)

* Se vznikem neokortexu dochazi k napojeni na korové oblasti
(tr. Spino-reticulo-thalamicus), avSak rozliSovaci schopnost je
mala — tupa a obtizné lokalizovatelna bolest...

* Trakt neni ,designovan na tak vykonny procesor jakym je
neokortex”

* Asi polovina traktu krizi stredni rovinu

15 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Paleospinothalamicky
system

C fiber

16 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il




Neospinothalamicky system

* Tr. Spinothalamicus

17 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il




Neospinothalamicky system

* Tr. Spinothalamicus
* Miladsi systém primarné napojen na neokortex

* ,Vysoka kapacita®

18 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Neospinothalamicky system

* Tr. Spinothalamicus

* Miladsi systém primarné napojen na neokortex

* ,Vysoka kapacita®

* Detailni informace o bolesti (ostra, dobre lokalizovana)
* Informace o teploté

19 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il




Neospinothalamicky system

* Tr. Spinothalamicus

* Miladsi systém primarné napojen na neokortex

* ,Vysoka kapacita®

* Detailni informace o bolesti (ostra, dobre lokalizovana)
* Informace o teploté

* Informace o hrubé kozni citlivosti
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Neospinothalamicky system

* Tr. Spinothalamicus

* Miladsi systém primarné napojen na neokortex

* ,Vysoka kapacita®

* Detailni informace o bolesti (ostra, dobre lokalizovana)
* Informace o teploté

* Informace o hrubé kozni citlivosti

e Krizi stredni rovinu na urovni vstupniho segmentu

21 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest |l




Neospinothalamicky
system

22 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il

Posterior paracentral lobule

Ventral
posterolateral
nucleus
Postcentral gyrus ——

Superior colliculus

‘ Medial lemniscus
Periaqueductal gray
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Spinothalamic fibers
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Sytém zadnich provazcu

* Tr. Spinobulbaris

23 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Sytém zadnich provazcu

* Tr. Spinobulbaris
* Evolucné nejmladsi

* Vysoka kapacita — detailni informace

24 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Sytém zadnich provazcu

Tr. Spinobulbaris

Evolucné nejmladsi

Vysoka kapacita — detailni informace

Taktilni Citi
Vibrace

25 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Sytém zadnich provazcu

* Tr. Spinobulbaris
* Evolucné nejmladsi

* Vysoka kapacita — detailni informace

Taktilni Citi
Vibrace

Dllezité pro poznavani a jemnou motoriku

26 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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Sytém zadnich provazcu

* Tr. Spinobulbaris

* Evolucné nejmladsi

* Vysoka kapacita — detailni informace

e Taktilni Citi

* Vibrace

* Dulezité pro pozndvani a jemnou motoriku

* Lepsi adaptace vdaném prostredi

* Krizi stredni roviny na urovni prodlouzené michy

27 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest |l
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Sytém zadnich
provazcu

28 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il

Posterior paracentral lobule
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Ventral
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nucleus

Postcentral gyrus ——

— Medial lemniscus
g ——Red nucleus
—— Crus cerebri

Basilar pons

Inferior olive
Pyramid

Spinal trigeminal
— tract and nucleus

|—Intema| arcuate
fibers

Medial \
lemniscus

]

Gracile nucleus [l @E
Cuneate nucleus —— S

Cuneate fasciculus I
Gracile fasciculus———
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Dermatomy

 Somatotopicka
organizace
somatosenzitvnich
nervovych vlaken

29 Somatosenzitivita, viscerosenzititvita,

L2 s = Trigeminal
C3 B ﬂé nerve
E: - L branches
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= Thoracic

= Lumbar

= Sagral
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Dermatomy

= Trigeminal
" NErve
4 branches Cervical | Thoracic | Lumbar

 Somatotopicka
organizace
somatosenzitvnich
nervovych vlaken

L

T2 T6 T10
T4 | T8 \T12)L1[S1 82

= Thoracic

= Lumbar

A S1

Copyright © 2008, 2004, 1998, 1993, 1988, 1983 by Moshy, Inc., 3n sffiists of Elsavier Inc

= Sacral 41

http://www.slideshare.net/CsillaEgri/presentations

http://www.slideshare.net/drpsdeb/presentations
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Trigeminalni system

* Nucleus tractus spinalis NT

— Bolest, teplota

* Nucleus sensorius
principalis NT

— Kozni citlivost

31 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest II
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Somatosenzitivni systéem - drahy

itch/tickle & crude touch

Paleospinothalamic

Table T
The Sensory Modalities Represented by the Somatosensory Systems
. . Sub-Sub Somatosensory Pathway Somatosensory Pathway
Modality Sub Modality Modality (Body) {Face)

sharp cutting pain Neospinothalamic
Pain dull burning pain Paleospinothalamic

deep ar_:hlng pain Archlsp_lnothalam_lc Spinal Trigeminal
Temperature warm,/hot Palepspinothalamic
p cool/cold Neospinothalamic

touch
pressure
flutter
vibration
muscle length
Position: Static Forces muscle tension
joint pressure
[Proprioception| muscle length
Movement: Dynamic muscle tension
Forces joint pressure
joint angle

DImEs discriminative touch

Tr. spinobulbaris

Main Sensory Trigeminal

32 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest |l
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Trigeminalni system

* Nucleus tractus spinalis
NT

— Bolest teplota
* Nucleus sensorius

principalis NT

— Dotek, propriocepce

33 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest ||

Postcentral gyrus

Crus cerebri

7

f

|

Ventral trigeminal
leminiscus

Spinothalamic
tract

Spinal

trigeminal ———

nucleus

E

W

Posterior paracentral lobule

Ventral posteromedial
nucleus & Intralaminar
nuclei

Medial lemniscus

Main sensory
trigeminal nucleus

% Trigeminal
ganglion
Ganglia of

'A-ﬁ cranial nerves 7, 9, 10
ivJ l Spinal trigeminal
| tract and nucleus

;/gl_‘}— Spinal trigeminal tract

http://neuroscience.uth.tmc.edu
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Thalamus a neokortex

 Témer vsechny aferentni
informace se prepojuji v
thalamu

e \lyjimka - Cich

e Spoje talamu a kury jsou
obousmeérné

34 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest |l

Anter Lateral dorsal
for nucleus

http://www.slideshare.net/drpsdeb/presentations



Neokortex A

Skin irapidhy
adapiing receptors|

Deep tissua foresaure
ard joint position
Slan foompies Louchl

Skin Islowly ard rapicly
adapiing receptars|

* Somatotopicka
organizace

Deep tissisa [ruscls
sireich receanions]

o
| 5l cortex CDI‘tE}K
|

From thalamus

e Kortikalni zvétseni

Ta thalamus

) Receptor
IisisEnara I. _.
CofpuEe T r
http://www.slideshare.net/drpsdeb/presentations http://www.shadmehrlab.org/Courses/physfound_files/wang_5.pdf

MUNI

35 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest || M E D



Bolest

* Neprijemny smyslovy a pocitovy zazitek
spojeny s realnym nebo potencialnim

poskozenim organizmu

PAIN ASSESSMENT TOOL
0 12345678 910
—T T T

e Senzoricka x psychologicka komponenta

v’ Fyziologickd bolest (aktivace nociceptoru)

Worst Pain
No Pain Mild Moderate Severe Very Severe Possible

v’ Patologickd bolest (vznikd mimo nociceptor) O o 0

v Akutni (do 6mésicll) — ,,aktivacni“

v Chronicka (nad 6 mésica) — ,,devastujici“

https://www.cheatography.com/uploads/davidpol_1460561912_Pain_Scale__Arvin61r58.png
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Bolest a limbicky system

Navratilova E, Porreca F.
Reward and motivation
in pain and pain relief.
Nat Neurosci.
2014;17:1304-1312.

Figure 1 The corticolimbic circuit integrates motivationally salient
information, including pain, and makes decisions about action selection.
The NAc receives afferent nociceptive information through connections
with the thalamus, parabrachial area (PB), amygdala (Amy) and ACC.
Direct projections from the spinal cord to the NAc may be postulated on
the basis of findings in rodents?” (red lines). VTA dopaminergic inputs to
the NAc signal saliency, as well as the value of pain or relief. Corticostriatal
connections from prefrontal, orbitofrontal and anterior cingulate cortices
contribute to affective, emotional and cognitive control of pain perception
and are involved in motivational decision-making. In the NAc, glutamatergic
outputs from the amygdala converge on dopaminergic terminals from the
VTA and influence motivated behavior in response to stress and anxiety
(black lines). A descending pathway from the NAc that can modulate
spinal nociceptive signals, possibly via the RVM, has been suggested!09
(gold dotted line). Chronic pain states are characterized by anatomical and
functional reorganization of the corticolimbic circuit, including changes

in gray matter density in the PFC, ACC and NAc and increased functional
connectivity between the PFC and NAc!08,

37 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest |l

NAc — nucleus accumbens
ACC — ant. Cingulate cortex.
RVM — rostral ventromedial
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Cerebrum

Descendentni drahy G
modulujici bolest

Yentral posterior nuclear

* Somatosenzoricky kortex Completof traaus

e

Hypotalamus

* Periaquaeduktalni sed’

Nuclei raphe

Rostral
medulla

Fain and temperature
afferent fiber
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Modulace bolesti na spinalni Urovni

Vratkovani bolesti

o e
[

Projection Inhll:ul:r.mryr Projection
interneuron neuron g interneuron g ‘ neuron

.
T ‘ ‘c fiber W l C fiber
i =/ -

https://en.wikipedia.org/wiki/Gate_control_theory

Inhlbltnry

SE—— rereeass
W @ [ éeer LH 7 |f|ber
®

"\[HR]
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Prenesena bolest

Heart

Esophagus

Stomach

B Liver and
gallbladder
Pylorus

\ Umbilicus

Skin in ;

which pain Appeqdlx ahd

is perceived small intestine

Right kidney

Left kidney
Intestine:

siteof /
injury

Colon

Ureter

Anterolateral
column axon

http://www.slideshare.net/drpsdeb/presentations
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Fantomova bolest

http://www.slideshare.net/drpsdeb/presentations
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73. Zakladni srovnani funkce somatosenzitivniho systemu,
viscerosenzitivhiho systému a propriocepce. Vyznam
senzitivity z hlediska bezprostredniho a dlouhodobého
preziti organismu.

v' Somatosenzitivita vs. viscerosenzitivta vs. propriocepce
* Definice, srovnani

v" Drahy somatosenzitivniho systému (tfi systémy)

* Funkce/rozliseni

* Vlyznam z hlediska preziti (beziprostredni preiti vs. adaptace)
v' Moizno kratce o propriocepci

e Svalova vreténka vs. Golgiho Slachova vieténka (Motoricky systém I)
42 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il
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74. Bolest

v" Definice

v Klasfikace (fyszologickd, patologicka, akutni, chronicka)
v" Drahy bolesti
* Rychla vs. pomala

v Modulace bolesti

* Prehled struktur zapojenych v modulaci bolesti
e Vratkovani bolesti

v’ Prenesend bolest vs. fantomova bolest

43 Somatosenzitivita, viscerosenzititvita, propriocepce a bolest Il






