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able 1. Components of “FAST HUGS BID”

Feeding
Analgesia
Sedation
Thromboembolic
prophylaxis

Head of bed elevation
Ulcer (stress) prophylaxis
Glycemic control
Spontaneous breathing

trial

Bowel regimen

Indwelling catheter
removal

De-escalation of antibiotics

Crit Care Med. 2009 Jul;,37(7):2326-7



Kdo tam na mé ceka?

TBI — kontuze, difuzni axonalni poraneéni,
traumatické hemoragie

Poranéni splanchnokrania a baze lebni
Krvaceni— SDH, EDH, ICH
SAH

Pooperacni stavy — supratentorialni tumory,
vykony v zadni jameé, cévni operace, AVM,
angiointervence...

Traumata patere a michy

...a mozna neuroinfekce, ischemicke ikty...




Co je dobré vedet predem?
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INTRACRANIAL COMPENSATION FOR EXPANDING MASS
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Autoregulace
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CPP = MAP - ICP



Cerebral blood flow

Bridging  Sagittal
vein sinus

HR TPR Obstruction Vasculartone CBV CSFV Tissue

Vasospasm.
Stroke Metabolic, Neural, or
Myogenic challenge

Crit Care 2016 May 5;20(1):129.



Sekundarni postizeni mozku

krevni tlak

intrakranialni tlak

pCO,
glykémie
teplota

vazospasmy

infekce



Tlakoveé cile

Summary of Blood Pressure Management in Selected Neurological Emergencies

Condition

Target (mmHg)

Recommended medications

Acute ischemic stroke

Outside t-PA window
"Most cases

Fluctuating deficit or
large DWI-PWI mismatch

IV thrombolysis

Intracerebral hemorrhage

Acute phase
Post-craniotomy
Subarachnoid hemorrhage

All cases for 21 days

Pre-repair

Symptomatic vasospasm
Severe traumatic brain injury

Acute phase (pre-ICP monitor)

ICU phase (post ICP monitor)

Traumatic spinal cord injury
For the first 7 days
Spinal cord infarction

Within several hours of onset

Hypertensive encephalopathy
Within 1 h

Eclampsia

All cases

BP =220/120 (option no limit)

Consider induced hypertension
up to 20-25% baseline MAP elevation

BF =185,/110 before and
=180/105 after t-PA

MAP =130
MAP =100

Avoid SBP =100

SBP =160
Raise SBP to maximum 200-220

SBP =90 (option MAP =90)
CPP =60
CPP =90

SBP =90 (option MAP =90)

MAP =95 and lumbar drain to maintain
CSF pressure =10 cm

Lower MAP by 20-25% or DBEP to
=110 (whichever is higher)

Maintain 105 = MAAP = 125

Labetolol, esmolol, or nicardipine IV
Candesartan PO

Phenylephrine, dopamine, or norepinephrine IV,
follow with midodrine or fludricortisone PO

Labetolol, esmolol, or nicardipine IV

Labetolol, esmolol, or nicardipine IV

Labetolol, esmolol, or nicardipine IV

Nimodipine 60 mg PO every 4 h
Labetolol, esmolol, or nicardipine IV
Phenylephrine, dopamine, or norepinephrine IV

Phenylephrine, dopamine, or norepinephrine IV
Phenylephrine, dopamine, or norepinephrine IV
Labetolol, esmolol, or nicardipine IV

Phenylephrine, dopamine, or norepinephrine I'V

Phenylephrine, dopamine, or norepinephrine IV

Labetolol, esmolol, or nicardipine IV

MgS504 2g /hour IV
Labetolol, esmolol, or nicardipine IV

Neurocrit Care. 2004;1(3):287-99.

aLevel of evidence



Klinicke vysetreni

EYE RESPONSE

4 = Eyelids open or opened, tracking or

blinking to command

3= Eyelids open but not to tracking

v ’ 2 =Eyelids closed but opens to loud voice
ve d O m I ] m 1=Eyelids closed but opens to pain
. - i 1 = Eyelids remain closed with pain

stimuli

Kognitivni funkce

| = MOTOR RESPONSE
Z A . y— $ P - . 4 =Thumbs up, fist, or peace sign
O r n | C e A > 3= Localizing to pain
2 =Flexion response to pain
H y b n Ost b u | b CI 3 . 3 S ¢ 1=Extension response
> . ‘ 0=No response to pain or generalized

Myoclonus status

Kmenove reflexy

s 4 =Pupil and corneal reflexes present
DeChovy VZO reC 3=0ne pupil wide and fixed

2 =Pupil or corneal reflexes absent
1=Pupil and corneal reflexes absent

0 = Absent pupil, corneal, or cough reflex

Hybnost
Citi

Bolest

RESPIRATION

4 =Regular breathing pattern
3=Cheyne-Stokes breathing pattern
2 =Irregular breathing

1="Triggers ventilator or breathes

above ventilator rate

i
BRAINSTEM REFLEXES
5

n%;’(m N
200! 0= Apnea or breathes at ventilator rate

EC174020005:1

Ann Neurol. 2005 Oct;58(4):585-93



Klinicke vysetreni

Plum and Posner's Diagnosis of Stupor and Coma



Skorovaci systemy

TISS body | GLCS, Apache I | 55 + TRIS
MIH Stroke Scale

Weédomi

fit & wvalnit neparetickou ruku)

Schop ovat odima [horizontalni pohpb o)

Zormé pole

Obrna n. Y [vwcenit zuby, nakrd

Hunt-Hess

WFNS SAH klasifikace

Fizherova klasifikace CT SAH vs Yazospasm

Rankin Scale




Multimodalni monitorace

PbtO2

TCD Sjv02
Local CBF SctO2 [NIRs)

Regional CBF ©) Microdialysis

Interpretation
Therapeutic implications
2 2

Open Journal of Anesthesiology, 4, 131-152.
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ICP




Peak 1: Choroidal Plexus pulsations; “Percussion” wave

Peak 2: Tidal wave

Peak 3: Dicrotic wave

/ MMM I Respiratory pulse
Vascular pulse

“A” waves, or plateau waves:

ICP as high - Cerebral perfusion is severely compromised due to
as 70mmHg increased intracranial pressure
One ought to get on the phone to the neurosurgeon

ICP stays high for ~ 20 minutes

derangedphysiology.com




My ICP trace is flat
= Your EVD is clogged or kinked.
> = Your patient has died.

Increased [ur dECrEEEEd} amplitude of all waves [unchanged waveform components)
= Increasing CSF volume (or decreased);
= if you drain off a large volume of CSF, the waveform wont change shape, but it
will decrease in amplitude.
This will also happen in a patient with a missing bone flap
v

Prominent P1 wave
- The systolic BP is too high
= TheICP trace looks a lot like the art line trace

o
>

Diminished P1 wave
= If the systolic BP is too low P1 decreases and eventually disappears, leaving
only P2.
- P2 and P3 are not changed by this

Prominent P2 wave
- The mass lesion is increasing in volume
= This trace means the intracranial compliance has decreased; you can also get
this with an inspiratory breath hold (as ICP will also rise)

Diminished P2 and P3 waves
= This happens in a hyperventilated patient

Rounded ICP Waveform
= ICP is critically high
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BRAIN HYPOXIA
PbO,< 20 mmHg

1.ICP > 20 mm Hg
* treatelevated ICP

2. Adapt sedation

onitor

Temperature (1 °C)

7.2

3. Test CPP reactivity
+ TMAP~ 10 mmHg
(norepinephrine)

\

4. Check PaO,/FiO,
«if ARDS, T PEEP 2-4 cmH,0 under ICP control
+ adjustventilatory parameters

INTECRA!

5.1f Hgb < 9 g/dL
* give RBC transfusion




Mikrodialyza

0.1 mM 1.7 mM

Glycerol

Glutamate




Komorova a lumbalni drenaz

CSF System

Cerebral
Spinal Fluid

Ventricles

Ventricle

Lumbar drain




Terapie nitro r=Yelall hy pertenze [T T T

monitoring, CVP line, ICP monitor and Rt SjvO, catheter at admission to NCCU.

* Algorithm to be used in conjunction with full protocols; stage Ill interventions depend on clinical
picture & multimodality monitoring (to be established within six hours of admission).

« Early MRI in WBIC if no contraindications, clinical PET for selected patients.

+ CPP 70 mmHg set as initial target, but CPP>> 60 mmHg is acceptable in most patients.

+ Autoregulation, brain chemistry to individualise targets and titrate hyperoxia as a therapy

Evacuate significant SOLs & drain CSF before escalating medical Rx.

Rx in italics and Grades IV and V only after approval by NCCU Consultant.

Poloha

+10-15° head up, no venous obstruction; CPP > 70 (CVP 6-10)
+2° targets: PRx < 0.2 (Check CPP,); BtpO2 > 25; LPR < 25

*Sp0, > 97%; Pa0,; > 11 kPa, PaCO, 4.5-5.0 kPa
S e d a C e *Temp < 37°C; SjO, > 55%; blood sugar 4- 8 mmol/l
*Propofol 2-5 mg/kg/h; Fentanyl 1-4 ?g/kg/h; atracurium 0.5
mg/kg/h (consider midazolam, remifentanil)

O S m Ote ra p i e +Ranitidine 50mg iv 8° (or PPI), Phenytoin 15 mg/kg if indicated

LLOZ Aseniqe “f) UOISIBA “uoUSpy

Ventilace

-Low risk of
- 5% NaCl 2ml/kg (repeat if Na < 155 mmol/l, Posm ~320) new SOL?

Te p | Ot a - (alternatively) 20% mannitol 2mlikg X 3 or till Posm ~320

*PAC, volume ,vasoactives: trial of 2?7 CPP (>>70 mmHg)
*Temp ~ 35°C, Daily lipids, ECG and CK if still on propofol

/ Vv *EEG: ? fits -> Institute or escalate antiepileptic therapy
D renaz -7 PaCO, to ~ 4.0 kPa. Ensure SjO, >> 55% /Btp0, >25
-Consider? FIO, (see titration protocol) if Btp02 < 15
-Consider 0.3M THAM 1-2 mikg if chronically 7 PaCO;

D e ko I I l p re S e IV CPP < 60; ICP > 25 (Check probe, ? re-CT)
Temp 33°C ,change to midazolam (+ propofol, max 2 mg/kg/h) Consider

decompressive

)
Vv CPP < 60; ICP > 25 (Check probe, ? re-CT) craniectomy as

an alternative to

. . Try iv anaesthetic (eg Propofol 1mg/kg), maintain CPP Lol ot
= " 4 : for uncontrolled
(fluids & vasoactives). If ICP and CPP improve, start thio . .
e 0 intracranial

(250 mg boluses up to 3-5 g, then 3-8 mg/kg/hr to [
maintain burst suppression). Monitor raw EEG on BIS. yp

Intensive Care Med. 2002 May;28(5):547-53



Poruchy regulace vody a iontu

diabetes insipidus x SIADH x CSWS

hyponatremie

35 mmol/l hypernatremie

SNa = 150 mmol/|

y

retence natria ztrata vody

hypoosmolalni normo/hyperosmolalni
SOsm < 275 mmol/kg SOsm = 275 mmol/kg GIT: prijmy
i \ manitol
ztrata natria retence vody

Y

UNa < 30 mmol/I UNa > 30 mmol/l renalni selhani

extrarenalni renalni centralni x
GIT

, urea, manitol

diuretika — fu mid

renal

Cesk Slov Neurol N 2015; 78/ 111(1): 34-37



Kam dal?

Brain
Trauma

Wessex Neuro ICU

Traumatic Brain Injury

Guidelines NEUROCRITICAL CARE ki
2017

huk, MD, PD

e
Al
B k

Cordingly & Hell .

Neurocrit Care . Volume 27, Issue 1 Supplement, September 2017
WWWw.neuroicu.org.uk

braintrauma.org



dekuji za pozornost

jakub@kletecka.cz

:"“"E”WC;Z%”[’D A NEUROINTENZIVNI SEKCE
Iﬂfen‘;'. ESDS ) CESKE SPOLEGNOSTI
] N INTEMZIVNI MEDICINY




