 Vedomie predstavuje tazko definovatelny subor mozgovych
funkcii dovolujucich uvedomovanie si seba samého i okolitého
sveta, to znamena byt v stave uplnej bdelosti.

* Mozgova kora
* Mozgovy kmen:
e Aktivita ARAS

- Medula oblongadta
- Pons

- Maezencefalon

- Subtalamus

- Dorzdlny hypotalamus
Nespecificky aktivacny systém

Fyziologicka porucha vedomia: spanok



L

Vysetrenie pacienta v bezvedomi:

. Stav vedomia/hibka poruchy vedomia
. Dychanie
. Stav zrenic

Postavenie a pohyby ocnych bulbov
Stav svalového tonusu a motoriky
Kmenové reflexy



Bezvedomie

* Redukcia vnimania na exogénne a endogénne podnety,
redukované i uvedomenie si samého seba

Zagtrete vedomie - pacient je i po najmendom stimule
podrazdeny, nepozorny, nie je schopny jasne a rychlo mysliet

Sommnolencia - chory okolie nevnima, podnetom (dotyk, slovo)
ho ale mozZzno prebudit a nadviazat slovny kontakt

Sopor - pacient reaguje len na velmi silné bolestivé podnety
/stonanim, kradtkym otvorenim oci, fixovanim pohladu/, verbalny
kontakt nie je moZné nadviazat

Koma - pacient na podnety okolia nereaguje, ani na podnety
vhutorného prostredia



Kodma

°* Hlboké bezvedomie — chybaju kmenové reflexy
(kornealny, pupilarny, faryngedlny), SO reflexy, je
svalova hypotonia, chyba spontanne dychanie a
motoricka aktivita

°* Menej hlboké bezvedomie — kmenové reflexy su v
roznom stupni zachované, svalovy ténus na
koncatinach moze byt zvyseny, dychanie moze byt
pomalé, rychle, periodické



Stav vedomia

Dychane Glasgow coma scale -

Stav zrenic

Postavenie a pohyby bulbov Gcs
Kmoriove refioxy.
Kmenové reflexy

iGIassgow Coma Scalei

¢ © © © © ©

Eye Opening
Motor Response
Verbal Response

* Maximum - 15 bodov GCS =15:E4 M6 V5

v e The Glasgow Coma Scale or GCS iz a neurclogical scale that
(] > 8 O d ov [re— e S I a aims to give a reliable, objective way of recording the
—-— conscious state of a person for initial as well as subsequent

assessment

V 4
Interpretation
p rog n Oza Individual elements as well as the sum of the score are

important, Hence, the score is expressed in the form "GCS 9 =
EZ V4 M3 at 07357
Generally, brain injury is classified as;

1. Severe, with GCS < B-9
2. Moderate, GC5 B or9-12

) < 7 bOdov — horgia 3. Minor, GCS >= 13

Generally when a patient is in a decline of their GCS score,
Y 4 the nurse or medical staff should assess the cranial nerves
ro n O za and determine which of the twelve have been affected
p g Tracheal intubation and severe facial/eye swelling or
damage make it impossible to test the verbal and eye

responses, In these circumstances, the score is given as 1
with a modifier attached e.g. "Elc” where "¢" = closed, or "V1t”
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Glasgow coma scale

Table |I: Glasgow Coma Score or PGCS

Prebudzacia reakcia (otvorenie

4
@ 4 | Open Open Open

3 | To voice To voice To voice
2 | Te pain To pain To pain
1 | No response No response No response

eSpontanne - 4 body

Orientad, speaks, :
5 | Coos, babbles interacts, soclal QOriented and alert
Irritable cry, Confused speech,
eNa slovna vyzvu - 3 body e e T
Cries persistently Inappropniate words, 3
3 1o pain inconsolable Nonsensical speech

Incomprehensible,
agitated

eNa bolestivy podnet - 2 body [ Noresporse | oresponss [ Noresporse

2 | Moans to pain Moans, unintelligible

Normal, Narmal,
6 | spontaneous spontaneous Follows commands
, movement movement
[ ( EhYb a = 1 b O d S | Withdraws to touch | Localizes pain Localizes pain
4 | Withdraws 1o pain | Withdraws to pain Withdraws 10 pain

3 | Decorticate flexion | Decorticate flaxion Decorticate flexion

Decerebrate

2 Decerebrate
axtension

- =
edtension Decerebrate extension

1 | No response No response No response



http://medictests.com/wp-content/uploads/2014/02/4ade777b8f39fadf22529e7ce6ffe114.jpg

Glasgow coma scale

Table II: Glasgow Coma Score or PGCS

Infant <1 yr Child 1-4yrs Age 4-Adult

Slovna odpoved’

4 | Open Open Open
3 | To voice To voice To voice
2 | To pain To pain To pain
o y 1 | No response No response No response
*Orientovand -5 bodov I S—
5 | Coos, babbles Ortenrted, speaks, Oriented and alert

interacts, secial

Irritable cry, Confused speech,
o z maten é - 4 b O d y 4 | consolable disoriented, consolable] P1oriented
Cries persistently Inappropriate words,
1o pain Inconsolable

w

Nonsensical speech

Incomprehensible,
agitated

.Neprimerané -— 3 b O d y 1 | No response No responsa No response

2 | Moans to pain Moans, unintelligible

Normal, Normal,
6 | spontaneous spontanecus Follows commands
. ° y movement movement
.Nezrozumltel na = 2 b O d y S | Withdraws to touch | Localizes pain Localizes pain
4 | Withdraws 1o pain | Withdraws to pain Withdraws 10 pain

3 | Decorticate flexion | Decorticate flaxion Decorticate flexion

\Y
L]
Decerebrate Decerebrate
e/iadna - 1 bod 2 5o | et xtenion| S5

1 | No response No response No response
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Glasgow coma scale

Motoricka odpoved’

-Vyhovie vyzve - 6 bodov

- Cielena obranna reakcia - 5 bodov

- Unikova obranna reakcia - 4 body

- Abnormalna flexia (dekortika¢na postira)
- 3 body

-Abnormalna extezia (decerebracna

postara) - 2 body

Ziadna - 1 bod

Table Il Glasgow Coma Score or PGCS

N

w

N

w

'S

w

~

o

w

-

N

Infant <1 yr

Open
To voice
To pain

No response

Coos, babbles

Irritable cry,
consolable

Cries persistently
o pain

Moans to pain

No response

Normal,
spontaneous
movement
Withdraws to touch
Withdraws 10 pain

Decorticate flexion

Decerebrate
extension

No response

Child 1-4yrs

Open
To voice
To pain

No response

Oriented, speaks,
interacts, secial

Confused speech,
discriented, consolable)

Inappropriate words,
Inconsolable

Incomprehensible,
agitated

No responsa

Narmal,
spontaneous
movement

Localizes pain
Withdraws to pain
Decorticate flaxion

Decerebrate extension

No response

Age 4-Adult

Open
To voice

To pain

No response

Qriented and alert

Disoriented

Nonsensical speech

Moans, unintelligible

No response

Follows commands

Localizes pain
Withdraws 10 pain

Decorticate flexion

Decerebrate
extension

No response
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Stav vedomia

Dychanie

Stav zrenic

Postavenie a pohyby bulbov

Stav tonusu, motoriky DV'Chanie

Kmenové reflexy

* Eupnoe

* Hodnotime: frekvencia, kvalita,
pravidelnost

.
o

Respiratory
amplitude

i

gradual hyperpnoea | apnoea gradual hyperpnoea
gradual hypopnoea gradual hypopnoga

-
o

Time (s)

* Posthyperventila¢éné apnoe -
vysoka koncentracia CO,
stimuluje dychanie=HV, pocas
HV klesne saturacia CO, _
nasledne sposobi utim
dychového centra = apnoe



Dychanie

Obojstranné hlboké hemisferalne
lézie, lézie diencephala — Cheyne-
Stokesovo dychanie — striedanie
hyperpnoe a apnoe

Lézia mezencephala — centralna
neurogénna hyperventilacia

Lézia ponsu — apneustické dychanie —
prolongovany inspiraény ki€ na
vrchole

Lézia predizenej miechy - ataktické
dychanie, Biotovo - nepravidelné
dychanie ré6znej hlbky





https://www.google.sk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCKW2wt_gvcgCFWK9cgodZBQAIA&url=https%3A%2F%2Fwww.studyblue.com%2Fnotes%2Fnote%2Fn%2Fpsychiatry%2Fdeck%2F7973902&psig=AFQjCNGwHmwgDtzkeGXTCMn6Z3HYf3Xubg&ust=1444766011343208

©C 0 O © O ©

Stav vedomia
Dychanie

Stav zrenic Z ren i ce

Postavenie a pohyby bulbov

Stav tonusu, motoriky
Kmenové reflexy

Pupils and Their Nervous System Control

« Sirka zrenic, norma izokoria = rovnovaha
tonusu S a PS

* Sympatikovy NS:

* hypotalamus, homolateralny mozgovy
kmen, C-miecha, horné segmenty Th-
miechy, pregangliové vlakna, prvé 3
hrudné korene do cervikalnych ganglii, v

priebehu a. ophtalmica do nc. dilatator
pupillae

* Parasympatikovy NS: ew
jadro n. lll., ggl. ciliare, m. sphincter
pupillae



http://www.bartleby.com/107/214.html
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Stav vedomia
Dychanie

Stav zrenic Z ren i ce

Postavenie a pohyby bulbov

Stav tonusu, motoriky
Kmenové reflexy

* Pupildrny reflex /fotoreakcia/

retina - n.ll. - corpus geniculatum
laterale - area pretectalis - bilat.
W-Ejadro - mm. sphincter
pupillae

* Ciliospinalny reflex

pri nociceptivnej stimulacii v
oblasti tvare, Sije, horného trupu
— obojstranné rozsirenie zrenic o
1-2 mm

ak sa vyvinie v priebehu
bezvedomia — zhorsenie stavu

prefecial
nucleus

Right

Edinger-Westphal

EFFERENT
PATHWAY

n,

AFFEREN

superior
colliculus

Left

ciliary
ganglion
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Stav vedomia

Dychanie

Stav zrenic

Postavenie a pohyby bulbov
Stav tonusu, motoriky
Kmenové reflexy

Z i
0] @ = (]
poapholic Tecrcl
Suoll, reoctien larae, fixed
@ W @ B
1 Nerve [unzall .‘-‘Cﬂs
[Ju.l».‘\li-»c: inpont

Poskodenie oboch hemisfér — bez zmeny

Hypotalamus /lézie — homolat. midza, FR +, (S)

Tektidlne lézie (diencephalo-mezencefalické rozhranie - vel'ké,

okruhle 5-6 mm, fixované, nereaguju na osvit FR-

Mezencefalon — stredne Siroké, asym., FR-, ciliospin. R.+, (PS,S)

Uncus gyri hipoc.-lézia n.lll. — dilatacia zrenice homolat.
Pons — malé, spendlikovité zrenice (S, iritacia PS)

Medulla oblongata - —Siroké, dilatované z hypoxie
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Right Left

Oculomotor Nerve Compression

Dilated, nonreactive (fixed) pupil due to
either cerebral edema or uncal herniation at
the ipsilateral side of the dilated pupil.

Bilateral Diencephalic Damage

Small, reactive pupils indicative of bilateral,
sympathetic pathway injury at the thalamus and
hypothalamus. This can be present in metabolic
coma.

Horner's Syndrome

Small, reactive pupil (miosis) at the affected side
with lid ptosis. Patient will also exhibit anhidrosis
on the forehead on the same side. It can be
caused by trauma to the neck, carotid artery
dissection, or a lesion at the lateral medulla or
ventrolateral cervical spinal cord.

Pontine Damage

Small, nonreactive pupils. This can be due to
pontine damage due to ischemia or
hemorrhage. Bilateral pinpoint pupils could
also be representative of opiate overdose.

Bilateral Dilated Unreactive Pupils

Pupils are dilated and fixed secondary to severe
anoxia and indicative of severe brain injury and
imminent death.



http://pocketdentistry.com/8-neurologic-evaluation-and-management/
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Stav vedomia

Dychanie

Stav zrenic

Postavenie a pohyby bulbov
Stav tonusu, motoriky
Kmenové reflexy

Postavenie a pohyblivost bulbov

1. Postavenie bulbov
2. Spontanne pohyby bulbov
3. Reflexna okulomotorika
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Stav vedomia

Dychanie

Stav zrenic

Postavenie a pohyby bulbov
Stav tonusu, motoriky
Kmenové reflexy

Hemisféry - konjugované poruchy
horizontalneho pohladu - pohlad

na loZisko

Kmen — fasciculus long. medialis, =
nc. paraabducens — obrna
horizontalneho pohladu ku strane
kmenovej lézie — pohlad od
loZiska, na zdravu stranu

Mezencefalon — obrna

vertikdlneho konjugovaného

pohladu

Postavenie a
pohyby bulbov

Paramedian
pontine reticular
formation (PPRF)

Cerebral cortex

(Area 8)

fasciculus (MLF)

: , Adducts

Mediai longitudinal ~== -

frontal eye fields ~ == <=

-

Interauclear
Qphthalmaplegia

-can converge, pupils
constrict.

R eye nystagmus

(vs. oculomotor lesion)



http://www.learnneurosurgery.com/horizontal-gaze.html
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Stav vedomia
Dychanie
Stav zrenic

Postavenie a pohyby bulbov POStavenie a pOhyby

Stav tonusu, motoriky

Kmeniové reflexy b u I bov

* Dyskonjugované pohyby bulbov- lézie
okohybnych nervov

* Plavavé pohyby bulbov - metabolické poruchy

* Nystagmy
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Stav vedomia

Dychanie

Stav zrenic

Postavenie a pohyby bulbov
Stav tonusu, motoriky.

Kmenoveé reflexy StaV m OtO ri kY

- Tonus, postavenie koncatin, spontanna
motorika, reakcie na algické podnety

- Reakcie na algicky podnet

lézia na kortiko-subkortikalna uroven — flexia
HK obranného charakteru + reakcia mimického
svalstva = intaktné senzitivne drahy,
kortikospinalna draha malo poskodena
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Stav vedomia
Dychanie k .k b4 2 H 'd'
i Dekortikacna rigidita
Postavenie a pohyby bulbov
Stav tonusu, motoriky

Kmenové reflexy Upper midbrain damage
Decorticate posture

- Extenzia DK a flexia HK
- Pricina: poskodenie bielej hmoty mozgu,

kapsula interna
talamu
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Stav vedomia
Dychanie

Stav zrenic
Postavenie a pohyby bulbov ¥ 2 _°__° _}°
Stav tonusu, motoriky Decerebracna r|g|d|ta
Kmenové reflexy

Upper pontine damage
Decerebrate posture

e Extencné drzanie DK aj HK, HK v intrarotacii

* Pricina: odpojenie mozgového kmena na interkolikularnej
urovni

Napriklad: - kompresiou mozgového kmena edematéznym mozgom
- léziou mozgového kmena
- niekedy metabolicky
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Kmenové reflexy

1. Pupilarny reflex (Mezencefalon)

Pupillary light reflex

2. Kornealny reflex (Pons)

3. Okulocefalické rr. - horizontalny
- vertikalny

4. \Vestibulo-okularne rr.

Reflex conjugate eye
movement to the left

5. Okulokardialny reflex (PM)
6. Reflexny kasel a prehitanie

Stav vedomia

Dychanie

Stav zrenic

Postavenie a pohyby bulbov
Stav tonusu, motoriky
Kmenové reflexy

© © 0 © 0O ©
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Okulocefalické reflexy

Pohyb hlavy sa spaja s pohybom
oCi
Fenomeén pohybov ,,0€i babiky*

Norma: oCi sa hybu v protismere
pohybu hlavy

Patoldgia: oCi sa hybu
nekonjugovane alebo sa nehybu
vobec (su fixované)

Positive Oculo-cephalic Reflex

( G.J Wasilchene
C o e — = C
OIO ©XO®) O @
4 Figure 1 Test for oculocephalic reflex response (doll’s eye phenomenon). A,
<= = > Normal response, eyes tum together to side opposite from tum of head; B,

abnormal response, eyes do not tum in conjugate man;)if; C, absent
response, eves do not tum as position of head is chang

<7/ —=> I ) pos

direction of rotation | Reprinted rom Rudy, ™ with perssission
L
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Vestibulo-okularne rr.

Kaloricky test:
- Stimulacia ucha studenou vodou = pohyb bulbov od strany stimulacie
- Stimulacia ucha teplou vodou = pohyb bulbov ku strane stimulacie

Figure 2 Test for vestibulo-ocular reflex response (caloric ice water test). A, Normal response, conjugate eye movements,
B, abnormal response, dysconjugate asymmetric eye movements; C, absent response, no eye movements.

Reprnted rom Rudy,* with permesson




Okulokardialny a davivy reflex

Stimul: kompresia ocného bulbu
Afferencia: n.V.

Efferencia: n.X.

Odpoved: bradykardia

Gag reflex: stimulacia kanylou makkého
podnebia - kasel, obranné reakcie,
fafyngealny .



Dif.dg. bezvedomia

* Metabolickd kéma * Poskodenie mozgu
loZiskové
- izokoria . .
ER4+ - anizokoria
c -FR-0
- plavave pohyby - okulomotorika: lézia
ocnych bulbov konjugovanych pohybov
- motoricky systém: - motoricky systéem:

asymetricky patologicky

symetricky nalez (hemiparéza)

patologicky nalez




Priciny bezvedomia

1. Fokalne

A/ Intraparenchymova hemoragia

B/ Mozgovy infarkt
C/ Absces mozgu

D/ Kraniocerebralne poranenie-
kontuzia, subduralny alebo
epiduralny hematém

E/ Tumor mozgu- MTS, primarny
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Pri¢iny bezvedomia

2. Bez loziskovej lézie:
A/ Intoxikacia — alkohol, lieky

B/ Metabolické choroby - anoxia, diabetes, acidosis,
renalne a hepatalne kdmy, Addisonska kriza

C/ Tazké infekcie — pneumonia, ...
D/ Kolaps cirkulacie
E/ Eklampsia



Dif.dg. bezvedomia

e Metabolicka kdma

zrenice - izokoria, FR
zachované, nie su
trvalejsSie abnormity,
okulomotorika -
plavavé pohyby
bulbov, motorika -

.....

nalezy

* Organicky

podmienena kdma

zrenice- asymetrické
nadlezy, FR — chyba,
okulomotorika -
poruchy
konjugovanych
pohybov, postavenia
bulbov, motorika —

.....

nalezy



Pri¢iny bezvedomia

Loziskové

A/ Hemisferalne krvacanie alebo infarkt

B/ Infarkt alebo krvacanie v oblasti
kmena

C/ Absces mozgu

D/ Kontuzia mozgu, subduralny, epiduralny
hematom

E/ Nador mozgu



Pri¢iny bezvedomia

* Bez loziskového postihnutia mozgu
A/ Intoxikacia — alkohol, drogy
B/ Metabolické priciny — anoxia, DM,
acidoza, urémia, hepatalna kdma,
hypoglykémia, addisonska kriza
C/ Zavainé systémové infekcie — pneumonia, .
D/ Cirkulaény kolaps
E/ Hypertenzna encefalopatia, eklampsia



Coma vigile — apalicky syndrom

Dojem bdelého, ale nefixuje pohlad
Nema afektivne prejavy
Pritomné kmenové reflexy

Poruchy motoriky v zmysle kvadrupostih-
nutia alebo dekortikacnej rigidity

Poruchy rytmu bdenia a spanku



Coma vigile — apalicky syndrom
VYVOj
Zlepsovanie — vzdy urcité reziduum
Coma de passe — ireverzibilny stav

Chyba spontanne dychanie

Chyba centralna regulacia obehu
Zachovana autonodmna kardialna regulacia
Strata termoregulacie

Nie su pritomné motorické prejavy
Zrenice tuhé

Svaly hypotonické, areflexia

AG



Dif.dg. bezvedomia

* Akineticky mutizmus — extrémna akinéza
parkinsonici, otravy CO, manganom

* Locked-in-syndrom — lézia v ponse, je pri
vedomi, kvadruplégia, zachované
vertikalne pohyby ocnych bulbov a
Zzmurkanie

* Delirium — halucinacie, agitovanost, krce,
vegetativne priznaky



Dif. dg. bezvedomia
1. Apalicky syndréom
2. Akineticky mutizmus ,coma vigile”
3. Perzistujuci /chronicky vegetativny stav

4. ,Locked in syndrom®”



Apalicky syndrom

Ddsledok difuznych tazkych poskodeni mozgu

Chybaju telencefalické funkcie

Dekortikacna rigidita

Zachov. schopnost otocit hlavou, oralne automatizmy
Supranuklearna porucha okulomotoriky

mozZe dojst k zlepsSeniu stavu s reziduom

Alebo perzistenému vegetativnemu stavu
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»Locked in syndrém®

Kvadruparéza

Nie je schopny hovorenej reci
(pseudobulbarna obrna s
anartriou)

Komunikacia iba vertikalnymi
pohybmi oci

Priciny: hemoragie alebo

infarkty v mozgovom kmeni, .
7 v’ \ (‘..

zvlast v ponse BRAINSTEM

DAMAGE

Locked-In Syndrome
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Perzistujuci /chronicky vegetativny
stav

* Chybaju prejavy vyssej mentalnej aktivity

* Tazké kraniocerebrdlne poranenia



Akineticky mutizmus ,,coma vigile”

* Chory posobi dojmom akoby sledoval okolie,
pritomna je akinéza /parézy 0/ + mutizmus
/nie anartria/

* Porucha ASAR /obojstranné F lézie, lézie v
oblasti BG, resp. v okoli 3. komory




Vegetativny stav

* ZlepSenie — vzdy zostava nejaké
reziduum

 ,Coma de passe” = brain death
ireverzibilna strata vsetkych
mozgovych funkcii



Coma de passe — mozgova smrt

Chyba spontanne dychanie
Chyba centralna regulacia obehu

Zachovana autondmna kardialna
regulacia

Strata termoregulacie

Nie su pritomné motorické
prejavy

Nevybavné kmenové reflexy
(zrenice ,,tuhé”)

Svaly hypotonickeé, areflexia
AG (stop cirkulacie v mozgu)

Normal control Brain death Vegetative state
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Masivne loziskové procesy —
intrakranialne posuny, t. j. konusy
(herniacie)- kdma

* Transtentorialna herniacia
* Unkalna herniacia
* Okcipitalna herniacia

Rostrokaudalna deterioracia - syndréom



Falx cerebn
Mass

Lateral

hermniation

Central
hermiation
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Middle cranial
fossa (location
of temporal
lobe)

Tentornial incisura
(tentorial notch)

%
: = 5 — Tentorium
Posterior cercbral = ———|___fgid
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Oculomotor Cercbral
nerve (CN 1) peduncle
Interpeduncular Midbrain reticular
fossa formation
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