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Pacient po neurochirurgickém vykonu

NEUROINTENZIVNI PECE
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MANAGEMENT

NEUROINTENZIVNI PECE
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CO JE PODSTATNE

Postoperative care of neurosurgical JNeEESE SRR

patients: general principles Intensive Care Medicine
Gahan Bose. Astri M.V. Luoma June 2017Volume 18, Issue 6, Pages 296-303

The primary aim of care immediately after neurosurgery is to detect and prevent neurological

deterioration while supporting systemic and neurological homoeostasis. Surgical-, anaesthetic
or disease- related tactors may contribute 10 a slow return or failure 1o regain a patient’s
preoperative status. A period of specific monitoring and observation by nursing and medical
staff accustomed to neurosurgical and neurocritical care procedures should be planned for the
immediate postoperative period. In many neurosurgical centres the period of postoperative
observation may be relatively short (e.g. limited uneventful craniotomies); however, if
complicating factors such as cerebral oedema, intracranial haemorrhage, seizures or
significant premorbid conditions are present, a period of higher dependency care over several
days may be anticipated. In common with all postoperative care safe management of the
airway, weaning of ventilatory support, control of circulation and fluid balance, feeding,
sedation and analgesia are the mainstays of care. Meticulous attention to each of these is
essential in the post neurosurgical patient as poor management can profoundly affect
neurological outcome. Thus a robust perioperative plan is mandatory for management of the
airway, control of blood pressure, and to ensure continuation of preoperative medication.
Furthermore, the plan may entail elective creation of tracheostomy and percutaneous
endoscopic gastrostomy. The early postoperative neurosurgical patient continues to require a

high degree of clinical vigilance. .
XXVI. kongres CSARIM, Brno, 2019
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Sekundarni poskozeni mozku

Hypoxemie
Hypokapnie
Hypotenze

Anémie
Hypoglykemie
Hyponatremie
Hypomagnezemie
Hypotyreoza
Panhypopituitarismus

Hepatalni encefalopatie

XXVI. kongres CSARIM, Brno, 2019

NITROLEBNI PRICINY

Edém, Krvaceni, Ischemie
Epilepticky zachvat, Infekce

SYSTEMOVE PRICINY

Hypertermie
Hyperkapnie
Hypertenze
Koagulopatie
Hyperglykemie
Hypernatremie
Hypofosfatemie
Hypokortikalismus
Urémie

Sepse



NEUROINTENZIVNI PECE

PRIMARNI POSKOZENI| MOZKU

SEKUNDARNI POSKOZEN| MOZKU

XXVI. kongres CSARIM, Brno, 2019



CO JE PODSTATNE
NEUROINTENZIVNI PECE

The economic and clinical benefits of portable
head/neck CT imaging in the intensive care unit

Masaryk T, Kolonick R, Painter T, Weinreb DB.
Cleveland Clinic, USA.

There is a 13% morbidity associated with transporting critically-ill patients outside of the
ICU. The incidence of adverse events during transport specifically for CT imaging is as
high as 71%. The objective of this study was to assess the feasibility and cost-
effectiveness of a portable CT scanner designated to perform bedside imaging in the
ICU. * A fully mobile 8-slice head/neck CT scanner was evaluated for efficiency and
personnel allocation. The return-on-investment for the purchase of the portable scanner
was calculated. * Data demonstrates that the introduction of a portable CT scanner in the
ICU is feasible and cost-effective. At the Cleveland Clinic in Mayfield Heights, Ohio, the
portable scanner provided a full return-on-investment within the first 6.9 months of its
operation, an internal rate of return of 169%, and a 5 year expected economic benefit of
$2,619,290.

Radiol Manage. 2008 Mar-Apr;30(2):50-4.
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CO JE PODSTATNE

NEUROINTENZIVNI PECE
Zacina transportem z operacniho salu

The economic and clinical benefits of portable
head/neck CT imaging in the intensive care unit

Masaryk T, Kolonick R, Painter T, Weinreb DB.
Cleveland Clinic, USA.

There is a 13% morbidity associated with transporting critically-ill patients outside of the
ICU. The incidence of adverse events during transport specifically for CT imaging is as
high as 71%. The objective of this study was to assess the feasibility and cost-
effectiveness of a portable CT scanner designated to perform bedside imaging in the
ICU. * A fully mobile 8-slice head/neck CT scanner was evaluated for efficiency and
personnel allocation. The return-on-investment for the purchase of the portable scanner
was calculated. * Data demonstrates that the introduction of a portable CT scanner in the
ICU is feasible and cost-effective. At the Cleveland Clinic in Mayfield Heights, Ohio, the
portable scanner provided a full return-on-investment within the first 6.9 months of its
operation, an internal rate of return of 169%, and a 5 year expected economic benefit of
$2,619,290.

Radiol Manage. 2008 Mar-Apr;30(2):50-4.
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CO JE PODSTATNE

NEURGISURGERY Neurosurgical thsiqloqv ar_ld Neurocritical Management of
— the Acute Neurosurgical Patient
Sanjay Konakondla, MD, Cameron J Brimley, MD, Shelly D
Timmons, MD, PhD
Operative Neurosurgery, Volume 17, Issue Supplement_1,
August 2019, Pages S17-544,

LR

and neurological diseases and Injury In the intensive care unit to preven
secondary insults and injury, to promote healing, and ultimately to bring about
better outcomes. All brain catastrophes are subject to numerous physiological
cascades over time after the initial event, with each having typical timelines of
recovery. Such phenomena as cerebral edema, intracranial pressure (ICP)
elevation (intracranial hypertension), low cerebral perfusion, hyperthermia,
hypoxia, and herniation are regularly observed in the intensive care unit (ICU)
and practitioners must not only be able to recognize them early, but also
intervene to correct them in the most expeditious and targeted manner to

avoid... )
XXVI. kongres CSARIM, Brno, 2019
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NEURON
Nejcitlivjsi buriky k hypoxi

NITROLEBNI| PROSTOR

Uzavieny — limituje narust objemu
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NITROLEBNI|I PROSTOR

Uzavieny nitrolebni prostor limituje nartst objemu
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NITROLEBNI|I PROSTOR

NITROLEBNI
OBJEM

- ;. , W C ey , o .
Uzavreny nitrolebni prostor limituje narust objemu
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MONROOVA — KELLIEHO DOKTRINA

MOZEK
KREV
LIKVOR

= konstatni




MONROOVA — KELLIEHO DOKTRINA

ICP Nitrolebni
hypertenze
Nitrolebni
Nitrolebni objem hypotenze
V mozku + V krve + V likvoru = konstatni
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NITROLEBNI|I PROSTOR

NITROLEBNI
OBJEM

\\\ |

Uzavieny nitrolebni prostor limituje nardst objemu
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Fyziologické ukazatele optimalni hodnoty
krevniho tlaku pacienta s inzultem mozku

Pavla MICkova
Fyziologicky ustav 1. LF UK




ZAKLADNI OTAZKA

Jak mam ridit hodnotu arterialniho tlaku
krve

u pacientu s primarnim postizenim mozku,
aby nedoslo k jeho sekundarnimu
poskozeni?



DODAVKA O, DO MOZKU

ml O,/min
A-V diference O, (ml/l) x V krve (l) /Cas



Ktery z nasledujicich parametru umozni nejlépe
kvantifikovat dodavku O2 do mozku?

Arterialni krevni tlak (MAP, [mmHQg])
Perfuzni tlak mozku (CPP, [mmHQg])
Objem krve v mozku (V, [mI/100qg])

Rychlost krevniho toku arterii (FV, napf.
a.cerebri media - vySetreni TCD, [cm/s])

Prutok krve mozkem (CBF, [ml/100g/min])

Cowx
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Ktery z nasledujicich parametru umozni nejlépe
kvantifikovat dodavku O2 do mozku?

Arterialni krevni tlak (MAP, [mmH(Q]
Perfuzni tlak mozku (CPP, [mmHg]
. Objem krve v mozku (V, [ml/100g])

Rychlost krevniho toku arterii ( FV, napr.
a.cerebri media - vySetreni TCD, [cm/s])
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Ktery z nasledujicich parametru umozni nejlépe
kvantifikovat dodavku O2 do mozku?

Arterialni krevni tlak (MAP, [mmHQg])
Perfuzni tlak mozku (CPP, [mmHg])
. Objem krve v mozku (V, [ml/100g])

Rychlost krevniho toku arterii (FV, napr.
a.cerebri media - vySetreni TCD, [cm/s])

E. Prutok krve mozkem (CBF, [ml/100g/min])
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Ktery z nasledujicich parametru umozni nejlépe
kvantifikovat dodavku O2 do mozku?

Arterialni krevni tlak (MAP, [mmHQg])
Perfuzni tlak mozku (CPP, [mmHg])
Objem krve v mozku (V, [ml/100qg])

Rychlost krevniho toku arterii ( FV, napr.
a.cerebri media - vySetreni TCD, [cm/s])

E. Prutok krve mozkem (CBF, [ml/100g/min])
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Ktery z nasledujicich parametru umozni nejlépe
kvantifikovat dodavku O2 do mozku?

Arterialni krevni tlak (MAP, [mmHQ])
Perfuzni tlak mozku (CPP, [mmHq])
Objem krve v mozku (V, [ml/100g])
. Rychlost krevniho toku arterii ( FV, napfr.

a.cerebri media - vysetreni TCD, [cm/s])

O oOw?>
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Ktery z nasledujicich parametru umozni nejlépe
kvantifikovat dodavku O2 do mozku?

A.

B.
C.
D

Arterialni krevni tlak (MAP, [mmH(Q])

Perfuzni tlak mozku (CPP, [mmHQ])

Objem krve v mozku (V, [mI/100g])

Rychlost krevniho toku arterii ( FV, napf. a.cerebri media -
vySetieni TCD, [cm/s])

Prutok krve mozkem (CBF, [mI/100g/min])

R krve

e
t




PRUTOK KRVE MOZKEM

Neni snadné zmerit: PET, CMRO,,
Kontinualne, to je nerealnée

Co s tim??

Hledam nahradni parametr za prutok krve
mozkem



Cerebral Blood Flow

PRUTOK KRVE MOZKEM
AUTOREGULACE

Myogenni Metabolicka

/-.": L
& m
— Normal
Chroniec Hypotension

""" Chronic Hypertension

—

pCO,(kPa)

Cerebral Perfusion Pressure






PRUTOK KRVE MOZKEM

NAHRADNI PARAMETR ZA CBF?
SCHOPNOST AUTOREGULACE?
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Autoregulation Mechanism



PRUTOK KRVE MOZKEM

Je-li autoregulace mozkového prutoku zachovana:
Projevi se zvyseni MAP o0 20 mmHg zvysenim ICP nebo

FV?
o1FV
ACM '



PRUTOK KRVE MOZKEM

Je-li autoregulace mozkového prutoku zachovana:
Projevi se zvyseni MAP o0 20 mmHg zvysenim ICP nebo

FV?

f ABP & NCP
B1FY

ACM |




INDEXY

PRX = pressure reactivity index:
korelace CPP a ICP

Mx = mean velocity index: |
korelace ABP a FV (rychlost toku krve TCD)

el AN N Pemty

FV N\ /s




INDEXY
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PRAKTICKY ZAVER 1

Primarni postizeni mozku— globalni nebo
regionalni zhorseni tkanoveho metabolismu

Schopnost autoregulace krevniho prutoku je
zhorsena

Pecliva kontrola ABP je pro progndézu pacienta
dulezita

Funkéni monitorovani adekvatnosti prutoku



PRUTOK KRVE
INDEXY

PRx X
04+ 11 05 F—— : ; =
1 + 04+ | | } ! I I
03 1
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0.1+ 1
| 0 L
[ I |
0 - 0,1 b :
50 60 70 80 90 100 110
CPP [mm Hg] CPP [mm Hg]

Fig. 6 Relationship between the autoregulation index Mx and the and high values of CPP (hyperemia). There is a range of CPP (70—
pressure-reactivity index PRx versus CPP in large-group statistics 90 mmHg) ‘optimizing’ cerebrovascular control. From this finding,
(right panel-270 TBI patients monitored intermittently daily, left the Hypothesis was proposed and since positively verified, that in
panel-397 TBI patients monitored continuously). Both indices show individual cases, by time-averaging the relationship between PRx and
that vascular responses are disturbed at low values of CPP (ischemia) CPP, the delineation of ‘optimal CPP’ is possible [52]

M. Czosynka et al., 2009



PRAKTICKY ZAVER 2

Nemate-li funkCni monitorovani k dispozici,

udrzujte u pacientu s primarnim poskozenim mozku
perfusni tlak (CPP)

mezi 70 a 80 mmHg



HEMODYNAMIKA

&

Vypocitana hodnota ze stfedniho arterialniho tlaku a ICP

MONROOVA — KELLIEHO DOKTRINA

Vv mozku likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



HEMODYNAMIKA

Stejny cil pro vsechny typy primarniho
onemocneni mozku

Hypovolemie
Hypervolemie

MONROOVA — KELLIEHO DOKTRINA

Vv mozku likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



Stroke L9

Heart | Stroke

JOURNAL OF THE AMERICAN HEART ASSOCIATION Association Associatione

Guidelines for the Management of Aneurysmal

Subarachnoid Hemorrhage
Stroke 2012;43:00-00

Maintenance of euvolemia and normal circulating blood volume is recommended to prevent DCI

Revised recommendation from previous guidelines _

Prophylactic hypervolemia or balloon angioplasty before the development of angiographic spasm is not

recommended New recommendation _

XXVI. kongres CSARIM, Brno, 2019



HEMODYNAMIKA

BILANCE TEKUTIN
24h, 6h, 1 na 1h
Prijem tekutin peroralni, sonda, intravenozni

Vyde] tekutin diuréza (polyurie), zvraceni, prdjem, poceni
500-1000 ml, krevni ztraty, drény, sonda, ileus, zvysena
télesna teplota (200 mlna 1° C nad 37° C)

MONROOVA — KELLIEHO DOKTRINA

Vv mozku likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



HEMODYNAMIKA

PRIJEM TEKUTIN

Zakladni denni prijem tekutin u dospelych

40ml/kg/den podle BMI u dospélych
do 25 = podle hpaotresH

Substitucni prijem tekutin - substituce za ztraty:
polyurie, zvraceni, prujem, poceni 500-1000 ml, krevni
ztraty, ileus, pankreatitis, teplotou, apod.

XXVI. kongres CSARIM, Brno, 2019



HEMODYNAMIKA

PRIJEM TEKUTIN
Fyziologicky roztok
0,9% NaCl = 308 mmol/kg

HYPEROSMOLALNI
Osmolalita plasmy 275 — 295 mmol/kg

MONROOVA — KELLIEHO DOKTRINA

Vv mozku likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



KREVNI TLAK

CPP = MAP — ICP
60 80 20

Zajisteni euvolemie s relativné casnou podporou
vazopresoru

CiL
STEJNY & RUZNY
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KREVNI TLAK

NEPRIZNIVE
v' kolisani TK
v nahly pokles TK

— hypoperfuze ve vulnerabilni oblasti
(penambra)

CiL
STEJNY & RUZNY
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KREVNI TLAK

v ZvySuje ICP

v ZvysSuje riziko krvaceni

MONROOVA — KELLIEHO DOKTRINA

V mozku V likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



Stroke 9

Heart | Stroke
Association | Association.

Guidelines for the Early Management of

Patients With Acute Ischemic Stroke
Stroke. 2013:44:870-947:

1. tfida, Grovefi B
Bez rtPA 220/120 mmHg  |iGaNaveie

S tPA < 185/110 mmHg
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Stroke 9

Heart | Stroke
Association | Association.

Guidelines for the Management of Aneurysmal

Subarachnoid Hemorrhage
Stroke 2012;43:00-00

Riziko reruptury cil STK <160 mmHg [iiaiaareveiic)

Vasospasmy 1H I tiida, uroveii B

XXVI. kongres CSARIM, Brno, 2019



New AHA/ASA Guideline on
Spontaneous ICH

For patients with ICH presenting with systolic blood
pressure (SBP) between 150 and 220 mm Hg and without
contraindication to acute BP treatment, acute lowering of
SBP to 140 mm Hg is safe (Class I; level of evidence A)
and can be effective for improving functional outcome
(Class lla; level of evidence B; revised from the previous
guideline).

XXVI. kongres CSARIM, Brno, 2019



MINERALY V NEUROINTENZIVNI PECI
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MINERALY V NEUROINTENZIVNI PECI

Zabranit hypofosfatemi
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MINERALY V NEUROINTENZIVNI PECI

Zabranit hypomagnezenemii
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MINERALY V NEUROINTENZIVNI PECI
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DYSNATREMIA
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NEUROINTENZIVNI PECE
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20lety pacient prijat v bezvedomi (GCS 5) v ebrieté pro
kraniocerebralni trauma: subduralni hematom a
kontuze mozku s presunem stredovych struktur.
Pacient je indikovan k akutni operaci.

A. Osmoterapie manitolem.

B. Osmoterapie hypertonickym roztokem natria.

C. Osmoterapie ne.

XXVI. kongres CSARIM, Brno, 2019
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kraniocerebralni trauma: subduralni hematom a
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Pacient je indikovan k akutni operaci.

A. Osmoterapie manitolem.

B. Osmoterapie hypertonickym roztokem natria.
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EFEKTIVNI OSMOLALITA

ovlivAuji jen latky, které se distribuuji pouze
v nekterém prostoru, volne neprochazi

IVT Intravazalni IST Intersticialni
<

> <

BILKOVINY *

GLUKOZA

UREA

VODA

Kazda A. Vnitini prostredi. In: Zima T. éaboratom/’ diagnostika. Galén, 2002, 265-96.
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OSMOLALITA
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OSMOLALITA

Osmolalita séra mérena

Osmolalita sera vypoctena
2 x SNa + SGLU + SUREA

Osmolalita séra efektivni
2 x SNa + SGLU

XXVI. kongres CSARIM, Brno, 2019

SOsm

SOsmV

SOsmE



OSMOLALITA

OSMOLAL GAP > 10 mmol
OG = S0sm — SOsmC

2 x SNa* + SGLU + SUREA + Manitol, Alkohol
Metanol

XXVI. kongres CSARIM, Brno, 2019



NATRIUM

Hlavni extracelularni kationt

NejvetsSi podil na efektivni osmolalite ECT

ECT ICT
< >«

IVT IST
Intravazalni Intersticialni

Kazda A. Vnitini prostredi. In: Zima T. éaboratom/’ diagnostika. Galén, 2002, 265-96.
XXVI. kongres CSARIM, Brno, 2019




EFEKTIVNI OSMOTICKY TLAK

zmena koncentrace v ECT
vznikad osmoticky gradient mezi ECT a ICT
vyrovnavani

presun vody

edéem nebo dehydratace bunek

XXVI. kongres CSARIM, Brno, 2019



NATRIUM

1. Akutni poskozeni mozku
2. Nasledek terapeutickych postupt

3. latrogenni pric€iny

MONROOVA — KELLIEHO DOKTRINA

V krve + V likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



NATRIUM

AN

Hyponatremie Hypernatremie

Hypoosmolalni
\\ NEUROLOGICKE PRIZNAKY

Edém mozku Dehydratace mozku
Nitrolebni hypertenze Nitrolebni hypertenze

XXVI. kongres CSARIM, Brno, 2019



HYPONATREMIE V NEUROINTENZIVNI PECI
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Diagnosis of Hyponatraemia in Neurointensive Care:
the Role of Renal Function Parameters

V. Spatenkova’, A. Kazda?,
P. Barsa', V. Benes§',

P. Skrabalek?, D. Kralova*,
P. Suchomel’

"Neurocentrum, Krajska
nemochnice Liberec, a.s.

2 Katedra klinické biochemie IPVZ,
Praha

*0Oddéleni klinické biochemie,
Krajska nemocnice Liberec, a.s.

*Institut biostatistiky a analyz,
LF a PFF MU, Brno

Bl hyperosmolalita
hypoosmolalita
M normoosmolalita

Graf 1. Pocet pacientl s hypona-
tremii ve vztahu k mérené sérové
osmolalité.

156 Cesk Slov Neurol N 2008; 71/104(2): 156162
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ORIGINAL ARTICLE
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Outcome and frequency of sodium disturbances in neurocritically

il patients

Vera Spatenkova - Ondrej Bradac -
Pavel Skrabalek

Received: 22 August 2012/ Accepted: 13 September 2012/ Published online: 2 October 2012

O Belgian Neurological Society 2012

Abstract Sodium disturbances are frequent and serious
complications in neurocritically ill patients. Hyponatremia
is more common than hypernatremia, which is, however,
prognostically worse. The aim of this study was to analyse
outcome and frequency of sodium disturbances in relation
to measured serum g

Laboratory Information System database in the Clinical
Biochemistry Department. The criteria for patients inclu-
sion was acute brain disease and serum sodium (SNa”)
\ 135 mmol/l (hyponatremia) or SNa’® [ 150 mmol/l
(hypernatremia). Hypoosmolality was defined as measured
serum osmolality (SOsm)\ 275 mmol/kg, hyperosmolality
as SOsm [ 295 mmol/kg. We performed anaysis of dif-
ferences between hyponatremia and hypernatremia and
subanalysis of differencegpine

tremia and hypernatremia.
diseases there were 251
(mean SNa® 131.78 + 2.89 mmol/l, SOsm 279.46 +
11.84 mmol/kg) and 75 (5 %) pts with hypernatremia
(mean SNa’® 154.38 + 3.76 mmol/l, SOsm 326.07 +
15.93 mmol/kg). Hypoosmola hyponatremia occurred in

50 (20 % of hyponatremic patients) pts (mean SNa’
129.62 + 4.15 mmol/l; mean SOsmM 267.35 + 6.28 mmol/kg).
Multiple logistic regression analysis showed that hyper-
natremia is a dignificant predictor of mortality during
neurologic-neurosurgical intensive care unit (NNICU) stay
(OR 5.3, p = 0.002) but not a predictor of bad outcome
upon discharge from NNICU, defined as Glasgow Coma
Scale 1-3. These results showed that hypernatremia
occurred less frequently than al hyponatremias, but more
often than hypoosmolal hyponatremia. Hypernatremia was
shown to be a significant predictor of NNICU mortality
compared to hyponatremia

Keywords Hyponatremia - Hypernatremia -
Neurointensive care - Outcome

Introduction

Sodium disturbances are frequent and serious complica-
tions in neurointensive care [1-6]. Both hyponatremia and
hypernatremia cause brain injury, primary in patients
without brain damage and secondary in patients with
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Background Dysnatremias are common and prognostically serious in neurocritical
care. We studied whether a standardized sodium protocol would improve our neuro-

U) was compared with a 5-year retrospective analysis of 1,
patients without the sodium protocol. Hyponatremia was defined as serum sodium
(SNa™) < 135 mmol/L and hypernatremia SNa* > 150 mmol/L. The sodium protocol
involved measuring SNa*, serum, and urine osmolality, measured and calculated renal
function parameters, fluid intake 40 mL/kg weight/day without hypotonic saline,
thiazide, and desmopressin acetate in all normonatremic NNICU patients.

Results In the protocol study, hyponatremia occurred slightly less often (15.7 versus
16.3% of patients; p = 0.684), hypernatremia was significantly higher (respectively
8.5% versus 5.2% of patients; , and no differences were noted in hypo/

5% of patients; p = 0.987), cerebral salt
7% of patients; p = 0.883), syndrome of
inappropriate secretion of ant|d|uret|c hormone (SIADH; respectively 0.1% versus 0.3%
of patients; p = 0.152), central diabetes insipidus (CDI; respectively 1.0% versus 0.6% of
patients; p = 0.149). In hyponatremia there were no differences in the Glasgow Coma
Scale (GCS) score upon onset of hyponatremia (p = 0.294), NNICU mortality (respec
tively 1.0% versus 0.4% patients; p = 0.074), and bad outcome upon discharge from
NNICU (respectively 5.1% versus 6.5% of patients; p = 0.101), butin hypernatremia GCS
score upon onset (p < 0.001), mortality (respectively 2.8% versus 1.0%; p < 0.001), and
bad outcome from NNICU (respectively 6.7% versus 2.7% patients; p < 0.001) were
significantly higher. Multivariate logistic regression analysis showed that hypernatre-
mia, compared with hyponatremia, was a significant predictor of mortality during
NNICU stay (respectively odds ratio [OR]: 1.14; p = 0.003 versus OR; 5.3; p = 0.002).
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Conclusions The standard sodium protocol lowered the frequency of SIADH, which
was encountered in only one patient over 5 years. However, it did not significantly
reduce the incidence and improve the outcome of hyponatremia. Hypernatremia
occurred more often and had a higher mortality and worse outcome than hypona-
tremia, but these patients were neurologically worse upon its onset. The prospective
study confirmed that CSW, SIADH, and CDI were not common in our neurocritical care.
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Dysnatraemia is frequently a poor prognostic indicator in patients with acute subarachnoid
hemorrhage having targeted sodium management

l()lJR\-\I

Spatenkova V. 1, Bradac O. 2, de Lacy P. 3, Skrabalek P. 4, Suchomel P. ® NEUSRC(?EIL\JJE%SICAL

1 Neurocenter, Neurointensive Care Unit, Regional Hospital, Liberec, Czech Republic;i?
Department of Neurosurgery, Central Military Hospital, Charles University, Prague, Czech
Republic;; 55p 3 Department of Neurosurgery, Royal Hallamshire Hospital, Sheffield, United =
Kingdom;s&* Department of Clinical Biochemistry, Regional Hospital, Liberec, Czech Republic;s&? rﬁ
Neurocenter Department of Neurosurgery, Regional Hospital, Liberec, Czech Republic
BACKGROUND: Dysnatraemias are common and carry a risk of poor prognosis in acute -
subarachnoid hemorrhage (SAH) patients. The aim of this study was to determine the frequency and
outcome of dysnatraemlas 1 jteg by a targeted sodlum management

wasting (CSW) 3.5%, syndromeofln DiSPIIGI-000ie plaRiiciuiate-aenment (SIADH) 0.3%
and Central diabetes insipidus 1.7%. The hypernatraemlc pts had a hlgher |npat|ent mortality rate
(p=0.001) and a worse overall outcome (p<0.001) than those hyponatraemic or normotraemic
patients Multivariate logistic regression showed that hypernatraemia Was an independent risk factor

L__J

year targeted sodium management regimen in acute SAH patients showed that dysnatraemlas were
frequent, predominantly hyponatraemia of which the more usual causes were CSW and not SIADH.
Hypernatraemia was shown to be an independent risk factor for inpatient mortality and poor
outcome.
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NATRIUM

1. Akutni poskozeni mozku
2. Nasledek terapeutickych postupt

3. latrogenni pric€iny

MONROOVA — KELLIEHO DOKTRINA

V krve + V likvoru = konstatni
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V krve + V likvoru = konstatni

XXVI. kongres CSARIM, Brno, 2019



DYSNATREMIA
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RENALNI FUNKCNI PARAMETRY

Posouzeni osy ADH-ledviny s vyuzitim parametru EWC

Hypoosmolalita, hypotonicita — sérova osmolalita < 280 mmol/kg
EWC > 0,116 ml/s (10 l/den)........ normalni odpovéd ADH-ledviny

EWC 0,006 - 0,116 mi/s............. zhorSena odpovéd osy ADH-ledviny
EWC < 0,006 ml/s (0,5 l/den)........ abnormalni odpovéd ADH-ledviny

Hyperosmolalita, hypertonicita — sérova osmolalita > 295 mmol/kg
EWC < 0,005 ml/s (0,4 I/den)..........normalni odpovéd ADH-ledviny
EWC =0,005ml/s.........ccoeeiininnn, abnormalni odpovéd ADH-ledviny

Shoker AS. Application of the clearance concept to hyponatremic and hypernatremic disorders: a phenomenological analysis. Clin Chem
1994; 40: 1220-7.
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RENAL FUNCTION PARAMETERS

Assessment of axis ADH-kidneys

Hypoosmolality, ypotonicity — serum osmolality < 280 mmol/kg

Hyperosmolality, hypertonicity — serum osmolality > 295 mmol/kg

EWC <0,005 mil/s (0,4 l/day)............normal response ADH-kidneys
EWC 20,005 ml/s.....cccccevvniiinnnnnnnn. abnormal response ADH-kidneys

Shoker AS. Application of the clearance concept to hyponatremic and hypernatremic
disorders: a phenomenological analysis. Clin Chem 1994, 40: 1220-7.

XXVI. kongres CSARIM, Brno, 2019


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=8013090&query_hl=15&itool=pubmed_docsum

RENAL FUNCTION PARAMETERS

Assessment of axis ADH-kidneys

Hypoosmolality, hypotonicity — serum osmolality < 280 mmol/kg

EWC > 0,116 ml/s (10 l/day)............ normal response ADH-kidneys
EWC 0,006 -0,116 ml/s.................. impaired response ADH-kidneys
EWC < 0,006 mli/s (0,5 l/day)............. abnormal response ADH-kidneys

cDI

Hyperosmolality_hypertonicity — serum osmolality > 295 mmol/kg

EWC <0,005 ml/s (0,4 l/day)............normal response ADH- kldneys

Shoker AS. Application of the clearance concept to hyponatremic and hypernatremic
disorders: a phenomenological analysis. Clin Chem 1994, 40: 1220-7.
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HYPONATREMIE V NEUROINTENZIVNI PECI
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HYPERNATREMIE V NEUROINTENZIVNI PECI
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CO JE PODSTATNE

Postoperative care of neurosurgical JNeEESE SRR

patients: general principles Intensive Care Medicine
Gahan Bose. Astri M.V. Luoma June 2017Volume 18, Issue 6, Pages 296-303

The primary aim of care immediately after neurosurgery is to detect and prevent neurological

deterioration while supporting systemic and neurological homoeostasis. Surgical-, anaesthetic
or disease- related tactors may contribute 10 a slow return or failure 1o regain a patient’s
preoperative status. A period of specific monitoring and observation by nursing and medical
staff accustomed to neurosurgical and neurocritical care procedures should be planned for the
immediate postoperative period. In many neurosurgical centres the period of postoperative
observation may be relatively short (e.g. limited uneventful craniotomies); however, if
complicating factors such as cerebral oedema, intracranial haemorrhage, seizures or
significant premorbid conditions are present, a period of higher dependency care over several
days may be anticipated. In common with all postoperative care safe management of the
airway, weaning of ventilatory support, control of circulation and fluid balance, feeding,
sedation and analgesia are the mainstays of care. Meticulous attention to each of these is
essential in the post neurosurgical patient as poor management can profoundly affect
neurological outcome. Thus a robust perioperative plan is mandatory for management of the
airway, control of blood pressure, and to ensure continuation of preoperative medication.
Furthermore, the plan may entail elective creation of tracheostomy and percutaneous
endoscopic gastrostomy. The early postoperative neurosurgical patient continues to require a

high degree of clinical vigilance. .
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NEUROMONITORACE

NEUROLOGICKE VYSETRENI
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NEUROMONITORACE

NEUROLOGICKE VYSETRENI
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GLASGOW COMA SCALE (GCS)

Skala hodnotici stupef poruchy védomi

345 67 881011112

Tezke Stredni  Lehke

SPRAVNE HODNOTIT

= GCS nelze hodnotit, analgosedace,
popsat, co déla pfi analgosedaci
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~nsive Care Med (2014) 40:1189-120¢
ARSI ALl  ONFERENCE REPORTS AND EXPERT PANEL

peter Le Roux Consensus summary statement
g;:;iegg:pgiteﬁ“ of the International Multidisciplinary
Mary Kay Bader Consensus Conference on Multimodality
Vichael N, Dirimeer Monitoring in Neurocritical Care

Nino Stocchetti .
Walter Videtta A statement for healthcare professionals from the

Rocco Armonda Neurocritical Care Society and the European Society

Neeraj Badjatia of Intensive Care Medicine
Julian Boesel
Randall Chesnnt

We recommend against performing sedation interrup-
ion or wake-up tests Jamong brain-injured patients
rtT—TTrtracTan: tension, unless benefit out-
weighs  the rnisk. (Strong recommendation, low
quality of evidence.)
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Prof. Stephan A. Mayer, MD,
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NOVE METODY NEUROMONITORACE
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MULTIMODALNI NEUROMONITORACE
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MULTIMODALNI MONITORACE

RTG oddéleni - 24 hodin/ 7 dni
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MULTIMODALNI MONITORACE

Invazivni, semikontinualni, regionalni bedside metoda

Metabolity z extracelularniho prostoru mozkové tkane:

Glukdza _
L aktat IT‘

Pyruvat
Glutamat
Glycerol
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MULTIMODALNI MONITORACE

Intensive Ci Maed (2015) 41:1517-1528
DO 10 10071001 3401539303 CONFERENCE REPORTS AND EXPERT PANEL
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NEUROINTENZIVNI PECE

UrcCen nejen velikosti, lokalizaci a typem
primarniho onemocneni mozku,
ale I rozsahem
sekundarniho poskozeni mozku.
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CASOVA NALEHAVOST

Diagnostickych a terapeutickych postupu

primarniho
sekundarniho

poskozeni mozku
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