KOMA > 60 minut

Ales Tomek
Neurologicka klinika 2. LF UK a FN Motol



L eze ascendentniho retikularniho aktivacniho

systemu (ARAS
Y ( ) Bilateralni hemisferalni

Globalni kortikalni x subkortikalni

Bilateralni izolovana thalamicka
(ncl. mediales, mediani,
intralaminares)

Kmenova

Mezencefalon-pons-oblongata — 5o
jader medialniho, lateralniho a
raphealniho systému
(monoaminergni, cholinergni)







ABC

Zhodnoceni a zajisténi vitalnich funkci — dychani + srdecni
cinnost

asystolie/fapnoe - zahajit rozsirenou resuscitaci
Zajistit i.v. pristup
Zkompenzovat celkovy stav pacienta
brady/tachykardie
hypo/hypertenze
hyposaturace
hypo/hypertermie

Ma-li pac. pouze koma bez zastavy dechu a obéhu, pak mizeme
chvili vysetfovat d.p. (stabilizovana poloha, odsat d.u., airway)



Oskalovat stav vedomi

GCS
Zakladni celkove vysetreni — aspekce/olfaciace
Vlastni neurologicke vysetreni
topicka lokalizace etaze postizeni
Dukladna anamnéza
Bezprostredni predchorobi
Zakladni parametry vnitrniho prostredi
GG (G40% 5oml), POCT ABR
Cilena pomocna vysetreni
Detailni nabéry, CT/MR, LP, EEQG, ....



Characteristic

Age (years)
= - 8,1% aes
PV s loziskovym 5%
: (CT 33,8%)
nalezem Male
Diagnosis

Intracranial haemorrhage
Ischaemic stroke

. ’ v . v Epilepsy
PV bez jasné loziskove

leze

Other neurologic
Cardiovascular
Respiratory
Metabolic

Septic

Intoxication

PV s meningealnim

~ Other
nalezem

With abnormality on CT scan
Admitted to ICU

Hospital mortality

Median
66

i

R

182

73
3l
66
19
19
18

17

54
19
110
277
75

Range
15-98
3-12
%

36,0

52
2,8

16,6
5,8

33,8
85,2
23,1

Braun M et al. Scand J Trauma Resusc Emerg Med. 2016; 24: 61. (n=325)






Co bezprostredne predchazelo bezvedomi?
Subj. priznaky — bolesti, nausea, palpitace...?
Loziskove neurologicke priznaky?

Kde a jak byl pacient nalezen?
Anamneéza pacienta?
Neurologicka (epilepsie, stp. CMP...)
Celkova (diabetes, kardialni, respiracni, renalni,
hepatalni)
Psychiatricka (TS, deprese..)
Abusus (drogy, léky), nahodné otravy



Indications of a head injury

Scalp
wiound

Loss of

Fracture consclousness

swelling,
bruising

= Hasal
discharge

Stiff neck




Drug- and toxin-induced skin abnormalities

Red and flushed Pale and diaphoretic Cyanotic Desquamation
Anticholinergic agents Sympathomimetics Methemoglobinemia Stevens-Johnson syndrome
Antihistamines Cocaine Sulfhemoglobinemia Toxic epidermal necrolysis
TCAs Amphetamines Hypoxemia Boric acid
Atropine Theophylline Heavy metals
Scopolamine Caffeine Arsenic
Belladonna alkaloids Ephedrine Mercury
Phenaothiazines Phenylpropanolamine Thallium
Boric acid Cathinones
Disulfiram reaction Cholinergic agents
Disulfiram/ethanol Organophosphates
Cephalosporins/ethanol Carbamates
Solvents/ethanol Nerve agents
Coprinus mushrooms,/ethanol Central hallucinogens
Monosodium glutamate Lysergic acid diethylamide (LSD)
Scombroid fish poisoning Phencyclidine
Rifampin Mescaline
Carbon monoxide (rare) Psilocybin

Designer amphetamines
Synthetic cannabinoids

Arsenic

Salicylates

Rhyee et al. UpToDate 2019.



Renalni selhani - mocovina

Ketoacidoticke koma - ovocna

Jaterni selhani —sirovodik, cesnek

Drug- and toxin-associated odors

Odor

Agent(s)

Acetone (fruity)

Bitter almonds

Garlic

Mothballs

Kerosene (petroleum distillate)
Freshly mown hay

Rotten eggs

Wintergreen

Ethanol, isopropyl alcohol, chloroform, salicylates

Cyanide

Arsenic, organophosphates, phosphorus, thallium, selenium
Maphthalene, paradichlorobenzene

Organophosphates, parathion

Phosgene

Hydrogen sulfide

Methyl salicylate

Rhyee et al. UpToDate 2019.



Hypertension with tachycardia

Hypertension with bradycardia

Hypotension with tachycardia

Hypotension with bradycardia

Sympathomimetics
Amphetamings
Cocaine
Ephpdring
Pseudoephedrine
Thesphyline
Caffeine
Methylphenidate
Cathénonies
Anticholingrgics
Antihistamines
TCAs (earty)
Phemathiazines [some)
Antiparkinson agems
Muscle relaxants
Clozapine
Central hallucinogens
Designer amphetamines
Lysergic acid digthylamide (LS50
Fhencyclidine [PCR)
Synthetic cannabincids
Envenomations
Black widew splder bite
Scorpion stings
Drug withdrawal states
MADIs (foods with tyraming)
Micotine
Chalinergic agents (sometimes)
Crganophosphates
Carbamates

Thyraid harmans

nlpha-adrenerguc agomnists
Phenyipraopanalamine
Phenylephrine
Phentermine
Ergot alkaloids
Sumatriptan
Clonidine (garly)
Guanfacine
Imidazolines
Tetrahydrozoline
Dyt azsling
Cholinergic agents
Organophosghates
Carbamates
Steroid hormones
Glucocorticoids
Mineralocorticaids
Estrogen
Progesterone
Androgens
Yishimbine
Heavy metals
Lead

Disulfiram reaction (early)

Beta-adrenergic agonists
Theopbylline
Albuteral
Isoproterenal
Terbutaline
Calfeine
Disulfiram reaction (late)
Taoxic alcohols
Isopropyl alocohol
Carton monoxide
Alpha-adrenergic antagonists
Phemathiazines
TCAs
Hydralazine
Heavy metals (acute)
Iran
ArgEnic
Colchicina
Nitrates

Sodium nitroprusside

Beta-blockers
Calcium-channel blockers
Cardiac glycosides
Diigoatin
Digitalis purpurea
Qleander
Red squill
Bufobenin
Clonidine
Alpha-methyldopa
Cyanide
Carbon monaxide (late)
Dpinids
Sedative-hypnotics
Barbiturates
Benrodiazepines
Chc}llnerg-cs
Organaphodphates
Carbamates

Antiarrhwthmics

Rhyee et al. UpToDate 2019.




Falesna atahuyasca — skopolamin + atropin

2001 seminar v telocvicné FTVS:
Osvobozujici autohypnoza pralesnich

kouzelniku

Za meditaci vleze zaplatili jeji d€astnici 2000 KE, studenti méli slevu 400 KE.

Den po meditaci: stav pfiotravenych se zlepsil

"Zadny ze 13 pacientd, ktefi byli pfijati s lehkou poruchou v&domi, uz neni
ohroZen na Zivoté. Noc byla pomérné klidna. Stav viech se postupné zlepsuje,
v nékterych pfipadech se dokonce uvaZuje o propusténi,” fekla mluvéi
nemocnice Motol Eva Jurinova o tfinacti ze skupiny pfiotravenych lidi, ktefi zde
byli hospitalizovani. Pacienti byli po pfijeti zmateni, méli zvyseny tlak a
zrychleny tep a komunikace nebyla mozna.



Home Seminare Expedice Peru Galerie Movinky Kontakt




druhu... Nase superextrakty jsou vysoce Uc¢inné a jsou schopné odstranit deprese,
snizovat hladinu krevniho cukru a prakticky zbavit clovéka cukrovky typu 1,
odstranit nadvahu, zlepsit vyrazne zrak, vratit do poradku hormonalni system,
maji silné protirakovinné ucinky, zlikviduji patogeny, maji vyrazné omlazujici
ucinky, navraceji vitalitu, sexualni aktivitu a psychickou vykonnost, odstranuji
unavu... Urc€ité velmi doporucuji vyzkouset na sobé neuvéritelnou silu andskych a
amazonskych fyomedicinskych pokladu, vérte - stoji to za to.

Pripravované akce

Datum | Typ akce Misto konani Cas Prihlaseni
akce

2,50 Mikroseminaf zamé&feny na hlubinné léceni a odstranéni kofend Praha, Sportovni hala Z5 Kunratice, Pfedskelni 5, 10:00-
prablémi Praha 4 18.00

M2.50 Mimofadna meditace Praha, Sportovni hala Z5 Kunratice, Pfed3kolni 5, 1200 -
Praha & 2200

2212.ME  Mikrosermnindf zam&feny na rozvoj schopnosti a aktivaci energetickych  Praha, Sportovni hala 25 Kunratice, PfedEkalni 5, 10:00-

center Praha & 1B.00



15:00, pri jizde metrem silna unava, zaviraly
se mu oci, lehka nejistota pri chUzi, motani
hlavy

kolem 16:00 dosel domu, kde se stav dale

zhorsoval - silny tah vzad, nauzea, citil se jako
opily, nezvracel, nebolela ho hlava ani bricho.
Rozostroval se mu zrak - zacal videt dvojite -
obrazy vedl|e sebe, usinal

V 17:16 zena zavolala RZ
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Kyselina ibotenova

Agonista metabotropnich
glutamatovych receptor(
(skupinalall)a NMDA
receptor(

o)
OH

W
O

Glutamat

Muscimol

Agonista GABA, GABA,

GABA




Typicky zacatek 30 min - 2 hod

Vertigo —crbl. sy., obcas zvraceni
Myoklonie, fascikulace, vyjimecné GTCS
Pyramidove rr. iritacni

Psychicke zmény

Halucinace, neklid, manie

Kvantitativni porucha védomi
Vyjimecné anticholinergni symptomy
Tachykardie, hypertenze, mydriaza, suche sliznice, hypohidroza,
zCervenani kize
Respiracni selhani, vyjimecné smrt (déti, velké mnozstvi
houby)

Myko.cz, Mykoweb.com, Lukasik Glebocka M et al. Przegl Lek. 2011;68(8):449-52.



Na (< 100-120, > 170-180)

Glu (<1,7-26 x >50 +osm > 330 + pH < 7.3)
pH (< 70-7,2,>7,6)

Ca>(<0,8,>3,2)

urea (> 30)

hepatalni encefalopatie (amoniak > 80), koma (> 120-180)
termie (< 28-32. > 42)

Tomek et al. NI péce 2018.



CT, CTA, CTP MR, MRA




Zejmena inicialné negativni CT+CTA s poruchou védomi
(symptomaticky NCSE nebo jiz vyznamné starsi zmeny (NCSE)







://clinical-mri.com/brain-abscess-2


http://clinical-mri.com/brain-abscess-2/
http://clinical-mri.com/brain-abscess-2/
http://clinical-mri.com/brain-abscess-2/
http://clinical-mri.com/brain-abscess-2/
http://clinical-mri.com/brain-abscess-2/
http://clinical-mri.com/brain-abscess-2/
http://clinical-mri.com/brain-abscess-2/







Ize i minuty po KPR
- Vysoka korelace, malo
praktickych dat

12-24 hodin po KPR

FPR 8% (95% Cl 0—38), senzitivita
81%

Skaly setfeni sedé a bilé hmoty -
nekonzistentni







1,600 ppm (0.16%%), (1.6%- Headache, increased heart rate, dizziness, and nausea within 20 min; death in less than 2 hours

3,200 ppm (0.32%), (3.2%-) Headache, dizziness and nausea in five to ten minutes. Death within 30 minutes.

6,400 ppm (0.64%), (6.4%) Headache and dizziness in one to two minutes. Convulsions, respiratory arrest, and death in less than 20 minutes.

12,800 ppm (1.28%:), (12.8%<) Unconsciousness after 2-3 breaths. Death in less than three minutes.

48]

0.5 to 5 ppm Average level in homes!
510 15 ppm Near properly adjusted gas stoves in homes!*®)

100 to 200 ppm = Exhaust from automobiles in the Mexico City central areal®]
5,000 ppm Exhaust from a home wood fire!5”!

7,000 ppm  Undiluted warm car exhaust without a catalytic converter5%

30,000 ppm Afterdamp following an explosion in a coal mingl®")
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CITOLOGIE Vzhled malu rakaleny
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Poleterytrocyt: 320 Sul  cca Diferencial 99%se, 1% mo
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LIKEVOR ref mezg SERUM réf’ meze ] —
CB | 7300 |mzl |2190-670 QIgG(x10') 3
2G 21 [12.00-40.00 gl [7.65-13.60
IgG | 10800 [mz1 [12.00 1160 |[g1 | . -
Alb S000 mg1 |150-400 40.7 g1 33.0-33.0 .r/
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5 0.70-3. 40 L] = 0 -2.90 ." -~
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- -~

QAlb(210-3) = 1320 [ 21-89 )x10-3 A -

Intrathekalni frakce [gG= -219%% -226.20 mg1 Py - d

Intrathekalm frakee [gh = 9% -335 mg/l - 1/ o 3
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Livér:

Cyviologickv ndlez - masivni pleocytoza neutrofilnich gramulocyth. Zvvieni hodnot v kvoru je dbsledkem
vyE propusinost hematobkvorove banéry (&1 snifené cokulace bkvoru). Die grafu - vwis propusinost
hematollcvorové banéry bez imtrathekilni svatézy IgG, Igh i IgA

Kontroloval RENDr. Jitka Hamzalova



Graf2 Elektroklinicka klasifikace NCSE podie ILAE (Trinka et al., 2015)

( NCSE

eneralizovany

I
Bez kématu .
[ Pravy 1 [ PFi kdmatu
] |

-
[ Fokalni ][ Neurceny ]
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de novo

ozdni status absenci
P y
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absenci

~
bez poruchy védomi
(aura continua) )

—[5 negativnimi pfiznaky

~

"

A

—[ s poruchou védomi

PFi akutni

strukturalni
|ézi

Krysl, Krjitova, Marusic in NI péce 2018



Vysoce heterogenni skupina stavi — r0zné klinické projevy i
EEG nalezy
vysledny elektro-klinicky obraz je ovlivnén:

epileptickym syndromem a aktualni epileptickou aktivitou

akutnim inzultem
pritomnou encefalopatii

Podezreni vzdy = EEG u kazdeho s poruchou védomi
(feSime timing nikoliv indikaci)



epileptiformni/periodické vyboje

N

+—— klinické podezieni na NCSE ———| bez epileptiformnich/periodickych vybojd

l

frekvence > 25 Hz

frekvence = 25 Hz

kontinualni (quasi) rytmicka delta/theta > 0,5 Hz

|

v

| ] |

Casoprostorovy nenapadneé klinicke projevy :
e s ofil EEG vzorcich AED iv. fluktuace bez jasné evoluce ne
|
l v
Zlepseni EEG ale ne
zlepdeni EEG klinického stavu
a klinického stavu l
nejsou spinéna Zadna
dalii sekundarni kritéria
v v v ¢ v v
NCSE Mozny NCSE Meni NCSE

Krysl, Krjitova, Marusic in NI péce 2018



NCSE - Salcburska EEG kriteria

Trinka, Beniczky 2013

Rytmicke epileptiformni vyboje
Hroty, OV, SW > 2,5 Hz

Generalizované nebo fokalni WVWWW%‘

Periodicke vyboje PDs [P nae (PR
Hroty, OV, SW <2, 5 Hz

Rytmicka pomala aktivita (> o,5 Hz) RDA

Pro dg. je u nalezu 2. a 3. tfeba splnéni dalsi podminky
Pozitivni reakce na podanii.v. AED (EEG i klinicka)
Jemné klinické projevy (zaskuby) pfi vybojich
Typicky ¢asoprostorovy vyvoj (evoluce):
narUst amplitudy a zména frekvence, Sireni na dalsi el.,
evoluce ve vzorci (> 1 Hz nebo zména elektrody), nebo zpomaleni na konci
fluktuace waxing, waning (nardstajici, slabnouci)

Slide dr. Fabera, dr. Krijtova, Neurologicka klinika 2. LF UK
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Rytmicke SW 3-4 Hz, generalizovany NCSE




CT, MR mozkuy,

, LP, EKG, echo, laborator

Globalni hypoxie (AKS,
aneuryzma Ao,
bradykardie)

Vicecetna embolizace
(AKS, trombus LK, LS, FiS,
endokarditida)

Hemoragie - SAK

Edém mozku pri unilat. lézi
a deterioraci

Kmenova ischemie (okluze
BA)

Epilepsie (konvulzivni,
NCSE)

Neuroinfekce

Intoxikace

Na (<100-120, >150-170)
Glu (2,7-2,6 x >50 + >330 +
pH <7,3)

pH (<7,0-7,2, >7,6)
Ca2*(<0,8, >3,2)
Organove selhani —

Jatra, ledviny,

Termie (<28-32, >42)
Psychogenni






Leze ventralniho pontu (kompletni
kortikospinalni trakt)

Zachovani ARAS, tegmentalni senzitivni a
respiracni drahy

Klinicky — definice — kvadruplegie a anartrie
Inicialné vertikalni/horizontalni ocni pohyby,
mrkani

Postupna moznost minimalni Upravy pfi
maximalnim usili — zejména u nevaskularnich
lezi



Charakteristicke rysy
OCR nelze vybavit — korekce kortikalné

trepetave pohyby ocnich vicek, pozitivni Belluv
fenomen pri pasivnim zvednuti vicek

spontanni polykani s viditelnymi pohyby hrtanu

cilena Ci obranna reakce pri zalechtani v nose Ci

umirnenem AP

ucelny pohyb koncetiny po jejim pasivnim zvednuti
napr. horni koncetina pasivné zvednuta a za hlavu polozena
pada pres rameno podél trupu a nikoliv od hlavy dozadu

pad paze na vlastni oblicej nevylucuje psychogenni etiologii
Suspektni anamneza, typicke jizvy, abusus...



Neimponuje jako koma, ale jako stupor +
chybeni reakce na vnejsi podnety
Klinicky
Rigidita — voskova (flexibilitas cerea), ne klasicke
ozubene kolo

Gegenhalten fenomeén
Rezistence na podneét vysetrujiciho silou adekvatni podnétu

Uchopovy reflex
Anamneza - schizofrenie, bipolarni p., deprese

Nutno vyloucit sekundaritu! — encefalitis, CMP,
vysazeni BD...



Plne vedomi

Amentni stav

f e

MCS +

MCS -

1 mesic

Perzistujici VS

@etatlvnl SD

SIC

1. tyden

3 mésice?

Permanentni

12 mesicu
KCT/déti?

SMRT MOZKU




Parcialni vyvoj z komatu (“na pul cesty”)
Pritomen cyklus spanek-bdéni, zachovana
kompletni nebo parcialni autonomni funkce
hypotalamu a kmene (resp., kard. fce)

Pritomna primitivni (reflexni) odpoved na zevni
podnéty

Bez dukazu vnitrniho ¢i vnéjsiho si uvédomeéni

Klasifikace:
Perzistujici VS — po 1 mesici— Uzdrava je mozna
Permanentni VS — po 12 mésicich u stp. KCT (po 3

mesicich v pripade ostatnich pricin) — uzdrava je
nepravdépodobna az nemozna



lucidita a vigilita je kolisave, nekonstatné pritomna,
alespon v omezené mire

kontinuum, prechodny stav mezi vegetativnim
stavem a vedomim

Nemocny ma omezenou schopnost odpovidat,
demonstruje cilené chovani

MCS minus - sleduje cilene

MCS plus — vyhovi vyzveé

Diagnostika — obtizna — dlouhodobe pozorovani x fMR

Giacino JT et al. Neurology 2002. 58(3): 349-353.



Figure 1 Brain areas of activation produced by non-familiar voice subtracted from silence in
coronal view (control experiment, A). Brain areas of activation produced by mother's voice
subtracted from non-familiar voice in coronal view (B), and in axial view (C)

»
Bekinschtein, T et al. J Neurol Neurosurg Psychiatry 2004;75:788 m
Copyright ©2004 BMJ Publishing Group Ltd.




Study Sensitivity (95% Cl) Sensitivity (95% ClI) Specificity (95% Cl) Specificity (95% Cl)
fMRI
fMRT (all studies) 0.44 (0.19-0.72) — 0.67 (0.55-0.77) —a—
Coleman (14) 0.40 (0.05-0.85) - 0.57 (0.18-0.90) e —
Crone (13) 0.25 (0.03-0.65) —— 0.65 (0.38-0.86) ——
Demertzi (9) 0.67 (0.45-0.84) — 0.63 (0.41-0.81) —
Kotchoubey (8) 0.19 (0.07-0.39) —-— 0.62 (0.42-0.79) —
Monti (10) 0.03 (0.00-0.17) - 0.83 (0.61-0.95) e
Piperno (12) 1.00 (0.48-1.00) —a 0.47 (0.24-0.71) ——
Stender MRI (7) 0.45 (0.30-0.61) - 0.89 (0.72-0.98) o=
Vogel (11) 0.75 (0.43-0.95) — 0.50 (0.19-0.81) —
PET
Stender PET (7) 0.93 (0.85-0.98) - 0.67 (0.49-0.81) —
TMS/EEG
Ragazzoni (15) 0.80 (0.28-0.99) -— 1.00 (0.63-1.00) -
Rosanova (16) 1.00 (0.48-1.00) —a 1.00 (0.48-1.00) —a
ERP
ERP (all studies) 0.59 (0.26-0.85) —- 0.75 (0.51-0.90) B
King (17) 0.31 (0.20-0.43) —— 0.86 (0.75-0.93) s
Perrin (18) 1.00 (0.54-1.00) - 0.40 (0.05-0.85) —n
Schnakers (19) 0.64 (0.35-0.87) — 1.00 (0.63-1.00) — =
Eye tracking
Trojano (20) 0.78 (0.40-0.97) — = 1.00 (0.66-1.00) — =
EMG
Habbal (21) 0.11 (0.02-0.28) . 0.90 (0.55~1.00) —
qEEG
qEEG (all studies) 0.90 (0.69-0.97) — 0.80 (0.66-0.90) — -
Cologan (24) 1.00 (0.69-1.00) —a 0.70 (0.35-0.93) ——
de Biase (23) 1.00 (0.48-1.00) = 0.85 (0.66-0.96) o=
Landsness (26) 1.00 (0.54-1.00) = 1.00 (0.48-1.00) Em—
Malinowska (25) 0.85 (0.62-0.97) o= 0.91 (0.59-1.00) -
Sitt (22) 0.76 (0.65-0.86) - 0.67 (0.55~0.77) —

I

| | ]
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=

Bender A et al. Dtsch Arztebl Int 2015; 112: 235—42.
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Rk LD I I ons Foor & L (P e Al of [ § Cive
Patient: Diagnosis: Etiology:
Dain of Onset Dabe of Admission:
Daty

Wepklaow| 2| 3 | 4 | 5|6 T | B (8 |90]91]92)13)14[15] 16
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TOTAL SCORE

Dincion, Tergorcs from WOS

Coenines MCH

http://www.coma.ulg.ac.be/medical/chronic.html

Zahrnuje recentni diagnosticka
kritéria MCS a VS

Zlaty standard diagnostiky
MCS a Vs

0-23 bodU

6 okruht: Sluch, zrak,
motorika, oromotorika/rec,
komunikace, bdélost

6 a vice bodU predikovalo
dobry vysledny stav ve 24
mesicich*

*Estraneo A et al. Neurology. 2013. 80(5):464-70.



MOTOR FUNCTION SCALE cz004

Score || ittem || Method | MOTOR FUNCTION SCALE
Place a baseball size ball on the dorsal The follow E - FLI ﬂGtiﬂﬂEl Db]EGt UEE r
surface of one of the patient's hands. Roll the trials adm i *
ball across the index finger and thumb without 1. Thewri |5 - Automatic Motor Response
touching the undersurface of the hand or extend as . . . &*
fingers. While moving the ball, instruct the sraceof |4 - Object Manipulation
i " . " ' ' " "
‘ Object patient to, “Take the ball. 3 - Localization to Noxious Stimulation
Manipulation

Repeat the above for a total of 4 trials.

2. The oby 2 - Flexion Withdrawal

minmum 11 - Abnormal Posturing
held by m

fingerflex |0 - None/Flaccid

Localization to

Extend all four extremities. Apply pressure 1o
the finger or toe of an extremity (use best
extremity on each side of the body) for a
minimum of 5 seconds (ie.squeeze tha finger

The non-stimulated imb must locate and make
contact with the stimulated body part at the point
of stimulation on at least 2 of the four trials,

3 fous or toe betwe thumb and index finger)
Stimulation r . EI'IIYDIJF m nad index 1 .
u Administer 2 trials on each side for a total of 4
trials.
§L 1L 1L
Extend all 4 exiremities. Apply deep pressure  There is isolated flexion withdrawal of at least
2 Flexion to nailbeds of each extremity (ie. press the one limb. The limb must move away from the
Withdrawal ridge of a pendil into the cuticle). Administert point of stimulation. If quality of response is
trial per extremity. uncertain, the trial may be repeated.
] L 1L 1L
Abnormal Slow, stereotyped flexion or extension of the
1 Posturi Observe response o above method upper and/or lower extremities occurs
g immediately after the stimulus is applied.
1L 1L 1L
There is no discemible movemant following
0 NoneFlaccid Observe response o above meathod application of noxious stimulation, secondary to

hypertonic or flaccid muscle lone.







Cardiac arrest
Z
Days S
y 3 Controlled temperature
1-2 S
-
g -
i Rewarming
a Exclude confounders, particularly residual sedation
= &
U a . .
s . Unconscious patient, M=1-2 at 272h after ROSC
=z
% One or both of the following: Yas Poor outcome
£ ey - NoO pupillary and corneal reflexes > very likely
g - Bilaterally absent N20 SSEP wave () (FPR <5%, narrow 95%Cls)
Days | & l
c L No
35 | =
;EE Wait at least 24h
cIYYY Y J,
o
%” Two or more of the following:
- Status myoclonus <48h after ROSC
Yes
3| - High NSE levels (?) > P““"Ii‘;f‘“me
- Unreactive burst-suppression or status epilepticus on EEG 7
- Diffuse anoxic injury on brain CT/MRI (2)
No
— A 4
Indet inat t (1) At =24h after ROSC in patients not
I:I Dnb © Ermm; rE E]U Er’mte treated with targeted temperature
G SErve and re-evaluate (2) See text for details.
Use multimodal prognostication whenever possible

Advisory statement ERC + ESICM. Sandroni C et al. Intensive Care Med (2014) 40:1816-1831.



AKUTNI

ROZHODNUTI Vysetfeni u Prvni
do 1 tydne pacientd moznost Optimalni
nelécenych vysetreni vysetreni
hypotermii a u léecenych u lecenych
hypotermie bez sedace hypotermii hypotermii

CHRONICKE
ROZHODNUTI
minimalné 3 mésice

Pokud neni jasny zavér —lécCime intenzivne dlouhodobé

Definitivni progndza - diferencialni diagostika mezi PSV a MCS
Definitivni nejméné po 3 mésicich!!!




Meta-a. 26 studii s pacienty po KPR (n=23 388)

12,6% vyvinulo mozkovou smrt
41.8% z nich se stalo darci organu
Mysleme na druhe, dalsi pacienty...

Kdy? 2.-5. den pro edem mozku....

Sandroni C et al. Intensive Care Med 2016. 42(11):1661-1671.






Stimulus
svetlo
Odpoved'(kdy je vybavny):
Zmeéna prumeéru zornice podle osvitu

prima a neprima reakce, symetrie a rychlost
Vyznam - mesencefalon

Aferentace — n.ll — ncl.pretectum
Eferentace —ipsi+kontra, Edinger-Westphal, g. ciliare

CAVE

Poranéni/operace oka, lekove vlivy (atropin/opiaty)




Bilateralné vyhasla fotoreakce
lhned po KPR - FPR 8% (95% Cl 1—25)

Po 72 h FPR 0%

Hypotermie 0% (95% Cl 0—2), senzitivita 24%
Bez hypotermie 0% (95% Cl 0-8), senzitivita 18%

ce00000@©
Z 3 4 5 o 7 8 9

Advisory statement ERC + ESICM. Sandroni C et al. Intensive Care Med (2014) 40:1816-1831.



R > L 0.29

Neuroptics. Suys T et al. Neurocrit Care 2014. 21:300—308.



Kalibrovana stimulace svétlem (320 LuxU, 1 5)
Meri velikost bazalné a 4s po stimulaci

Kvantifikace % fotoreakce
Jednoducha metoda + interpretace
Prvni data srovnatelna s EEG, SSEP
V NI peci koreluje s rozvojem ICP



Quantitative PLE (%)

Kvantitativni fotoreakce [%], n=50
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Suys T et al. Neurocrit Care 2014. 21:300—308.




Stimulus Ky = LJ
Dotek rohovky T
vata, vzduch, zvuk >60 dB q:-«?;g

Odpoved (kdy je vybavny):
Bilateralni mrknuti + elevace a abdukce bulbu
Vyznam

Nevybavny prilézi jader a spoju lll, V, VII
(mesencefalon-horni pons) = t87ka kmenova léze

CAVE
Léze VIl n. —mizi jen ipsilateralni odpoved
Léze V n. —miziipsi + kontralateralni odpovéd



Vyhasly kornealnir. po 72 hodinach
Bez hypotermie

-PR 5% (95% Cl 0—25), senzitivita 29%
S hypotermii

~PR 4% (95% Cl 1—7), senzitivita 34%

Advisory statement ERC + ESICM. Sandroni C et al. Intensive Care Med (2014) 40:1816-1831.



M1 a M2 GCS = zadna nebo extencni reakce
72 hodinach po KPR

FPR 27% (95% Cl 12—48), senzitivita 74% (95% Cl

68-79%)
M4 = & = M3 ) | M2

M1 MO

- - — -. = I = .:r-:‘_- -:- —_
» - 'L
or

p
%
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Myoklonicke zachvaty |
Myoklonicky status &
GCTS — generalizovany status epilepticus s
nejasnym zacatkem, zachvaty motoricke T-K
NCSE — nekonvulzivni status

EEG abnormity

Burst supression
Zpomaleni
EP-GE nejasného vyznamu/encefalopatie



Table |. Two forms of myoclonus after resuscitation from cardiac arrest (adapted from Longstreth, 2001)).

Postarrest Myoclonic Status Posthypoxic Action Myoclonus

Symmetric jerking spontaneously and with stimulation
Onset during coma
Can occur with convulsions
Difficult to control with most medications
Effect of acute treatment unknown

Usually after cardiac arrest Usually after respiratory arrest

Gone within a few days Persists

Evidence of severe brain damage on physical examination and No evidence of severe brain damage on physical examination
ancillary tests and ancillary tests

EEG often with burst suppression EEG often with generalized epileptiform discharges

Usually fatal outcome Good cognitive recovery, variable motor disability

Cahill EA et al. The Neurohospitalist 2014, Vol. 4(3) 144-152



NSE, S-100B




NSE 4. den po srdecni zastavé >20.0 ug/L spolu se zvysenim
hodnoty mezi 3. a 4. dnem predikovalo spatny vysledny stav
(CPC 3-5) se 100% specificitou a 73% senzitivitou (n=153)

200+ d
& CPC 1-2 NSE Day 4
B CPC 3-5 100 |- —— s
__ 1504 .
3 80 | [
gl =
— 100+ 2 ol
7 —
2 @
- ¢ 40 H
504 -
"'] P
i AUC = 0.973
U ' P < 0.001
0H ! J : ;
0 20 40 60 80 100
o 100-Specificity

Vondrakova et al. Critical Care (2017) 21:172






mozkova smrt

vymizeni amplitudy N2o a P14 se zachovanim Na8

0 i 20 0 40 S0 msec
L I | — | | 1 -




Spatna progndza po KPCR
oboustranne vymizeni amplitudy N2o po stimulaci

n. medianus vysetrena po 24 az 72 hodinach (l1B,
AAN 2006)

falesna pozitivita (FPR) pro spatny vysledny stav
0.7% (95% Cl:0.1t0 3.7)

Cave!

nevyuzitelne u misni leze (Ci leze nervu, plexu -
polytrauma)
Vybaveni neznamena automaticky dobrou Uzdravu



pouzivan sluchovy podnét typu "oddball
paradigmatu"
odlisny zvukovy podnét vmezereny mezi radu
opakovanych stejnych podnétu v pomeéru 1:5
(tony nebo vyteznéji slova blizka pacientovi - napr.
||ma'ma||)
Vysetrované parametry:
vina P300

mismatch negativity (MMN) - subkomponenta
viny N2 (N2a) s latenci kolem 100-250 milisekund




Pozitivni prognosticky faktor

>95% pacientU v komatu s vybavnou P300 nebo
MMN se probudi, opravnuje nas k maximalni
resuscitacni peci

Vyhody:
vysetritelne i u nekooperujiciho pacienta v
komatu, méne ovlivnény sedaci a metabolickymi
parametry nez EEG nalez



Unconscious patient, M=1-2 at 272h after ROSC

One or both of the fﬂ"ﬂ‘ﬂil‘lg: Yes Poor outcome
=3 - No pupillary and corneal reflexes > very likely
- Bilaterally absent N20 SSEP wave () (FPR <5%, narrow 95%Cls)

lhlo

‘ Wait at least 24h

v

Two or more of the following:

- Status myoclonus €48h after ROSC Y
. 3 es - Poor outcome
» - High NSE levels (¢) o likel
- Unreactive burst-suppression or status epilepticus on EEG y

- Diffuse anoxic injury on brain CT/MRI (2)

Mo

Y

Indeterminate outcome
Observe and re-evaluate

(1) At=z=24h after ROSC in patients not
treated with targeted temperature
(2) See text for details.

Advisory statement ERC + ESICM. Sandroni C et al. Intensive Care Med (2014) 40:1816-1831.



According to the Guinness Book of Records, the

longest period of time spent in a coma was by Elaine
Esposito. She did not wake up after being
anaesthetized for an appendectomy on August 6,
1941, when age 6. She died on November 25, 1978
at age 43 years 357 days, having been in a coma for
37 years 111 days.

Elaine Esposito was dubbed ,,Sleeping Beauty"

AUBURN, MAINE MONDAY, NOVEMBER 27, 1978
L # '] ]
Elaine Esposito dies after 37 years in coma
[OLINDAY. Fla (AP) — Every day for 37 years Luc The family's money ran oul in 10 months, and they took
Esposito bathed her comatose doaughler She powde their only child home. where Mrs. Esposito learned (o be a

turned and fed her through a tube In her throal. She did it all nurse = a job she would practice full-time for more than a


http://en.wikipedia.org/wiki/Guinness_Book_of_Records
http://en.wikipedia.org/wiki/Elaine_Esposito
http://en.wikipedia.org/wiki/Elaine_Esposito
http://en.wikipedia.org/wiki/August_6
http://en.wikipedia.org/wiki/August_6
http://en.wikipedia.org/wiki/1941
http://en.wikipedia.org/wiki/November_25
http://en.wikipedia.org/wiki/November_25
http://en.wikipedia.org/wiki/1978

