


MONITOROVANIE

= sledovanie a vyhodnocovanie

- Klinické vysetrenie pacienta pohladom, pohmatom,
posluchom, poklopom

- Laboratorne
- Pristrojom, bedside, centrala, vytlac, v laboratoriu...



GLASGOWSKE SKORE
HODNOTENIE BEZVEDOMIA

MOTOR. ODP.: SLOVNA ODP.: OTVARANIE OCI:
plni prikazy 6 orientovany 5 spontanne 4
miest obr reakcia* 5 zmateny 4 na zvuk 3
normal flexia* 4 nenalezité slova 3 na bolest’ 2
abnorm flexia* 3 nezrozumit. 2 obcas alebo ni¢c 1
extenzia* 2 neodpoveda 1

bez reakcie 1

* na bolest’

Sucdet max. 15 bodov,
min. 3 body,
rozhranie vedomie-bezvedomie = 8



Glasgow Coma Scale
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RASS skore sedacie

(Richmond Agitation-Sedation Scale)

+4: BOJOVNY: nasilny, ohrozuje personal
+3: VELMI AGITOVANY:: odstrariuje hadi¢ky, agresivny vodi personalu
+2: AGITOVANY: &asté nezmyselné pohyby, bojuje s ventilatorom
+1: NEPOKOJNY, tzkostny: pohyby nie su agresivne alebo mohutné
0: BDELY A POKOJNY
-1: OSPALY: nie je plne bdely, ale udrzi oény kontakt > 10 sek
- 2: LAHKA SEDACIA: da sa zobudit slovom a udrzi oény kontakt < 10 sek
- 3: STREDNA SEDACIA: pohne sa na slovny podnet, Ziadny o&ny kontakt
- 4: HLBOKA SEDACIA: ziadna odpoved na slovo, pohyb na fyzicku stimulaciu
- 5: NEDA SA ZOBUDIT: Ziadna odpoved na hlasovu alebo fyzick stimulaciu

Sessler CN et all.: The Richmond Agitation-Sedation Scale. Am J Respir Crit Care Med 2002; 166: 1338-44.

NA HLAS

NA DOTYK



RAMSAYOVE SKORE SEDACIE

Bdejuci pacient: Spiaci pacient:
1. Pacient Uzkostlivy a Spi, ale promptne reaguje na
agitovany, alebo nepokojny poklop na Celo alebo na hlasny
alebo oboje ZVUk

5. Spi, ale lenivo reaguje na
poklop na Celo alebo na hlasny
ZVuk

Pacient reaguje len na prikazy 6. Spi a je bez odpovede na

vyssie uvedené stimuly - koma

2. Pacient spolupracujuci,
orientovany a pokojny

Ramsay MAE, Savege TM, Simpson BRJ, Goodwin R: Controlled Sedation with Alphaxalone-Alphadolone. Br Med J 1974;2:656-659



VAS - HODNOTENIE
INTENZITY BOLESTI

s

Q=] 2 3=4-5=6 7 8 9 10

monitorovanie VAS (Husskison) (1 - 10) o Pain Assessment
monitorovanie Tk, P, D (G}/ !;. ‘_] fﬁ';-');":

dermatom 2/ &/

sedacia Ramsay (1 - 6)

kontrola motoriky (Bromage) No Pain Excrutiating Pain

Fi. 1. Visual Analogue Scale (VAS).

kontrola spokojnosti pacienta



BISPEKTRALNY INDEX (BIS)

AANAAA
Sinali amplitude,
fast frequency
wave

Awake

Moderate
sedation

General
anesthesia

Large amplitude,
slow frequency
wave

FAVAVAR

Deep
anesihesia

:;‘_-(l

g0

lsoelectric Fsg
£EG

Skéla
sedacie/hyp
nozy

Klinicky stav

Bdely
Sedovany

Bdelost’, oddych, sedacia pre
Spec. vykony
Budenie sa z celkovej anestézie

Lahky
hypnoticky
stav

Nizka
pravdepodobn
ost spomienok

Kratke chirurgické vykony
vyzadujuce hlboku sedaciu alebo
plytka anestéziu

‘ Wh‘}nwvww\’ "l

Stredny
hypnoticky
stav
Bezvedomie

Na udrzanie celkovej anestézie
pocas vacsiny chirurgickych
vykonov

IONVH X3dNI Sig

Hiboky
hypnoticky
stav

Oper. vykony s potrebou hlbokej
celkovej anestézie

EEG atim

Barbituratova kéma, hlboka
hypotermia, izoelektrické EEG
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@ NORMAL
@ 1st STAGE
% 2nd STAGE
1st
PLANE
2nd
PLANE
; 3rd STAGE
DIAPHRAGMATIC 73,4
BREATHING PLANE
4th
PLANE
Respiratory Arrest — Imminent Cardiac Arrest 4th STAGE

Stages and planes of anaesthesia (after Guedel 1937). Many of these
signs may be used to estimate the depth of unconsciousness resulting from other
causes, e.g. head injuries.

Campbell




DYCHANIE
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Assist / control ventilation

IMV + CPAP

PSV + CPAP
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Vplyv UVP na krvne plyny

¥p,CO, Tp,0O,
- I alveolar « 1t FIO,
ventilation + 4 meanP,,
|- (PEEP,
|:E ~ Peak Flow = %TI,
Pause %) = TIp (s) )

Effects of the application of positive end-expiratory pressure (PEEP) on the alveoli.
A: Atelectatic alveoli before PEEP application. B: Optimal PEEP application has reinflated alveoli to normal volume.
C: Excessive PEEP application overdistends the alveoli and compresses adjacent pulmonary capillaries, creating dead space

with its attendant hypercapnia.
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NORMALNY KAPNOGRAM

KAPNOGRAFIA = CO, Vv inspir. a expir. plynoch
» ventilacia

» cirkulacia

 metabolizmus
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KRVNY OBEH

EKG (arytmie, tvary krivky), arterialny TK
syst. diast, stredny, neinvazivny, invazivny.

Monitorovanie hemodynamiky (S-G katéter,
termodilucny): CVP, AP, PA, PCWP, LAP,

CO, SV, LVSW, SVR, PVR, indexy...

Monitorovanie arytmii, Holter, telemetria.
Palpacia pulzu (miesta a kvalita).

S,0,, 5,0,, 5,0, POy,
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STREDNY ARTERIOVY TLAK

Pressure (mmHg) Dicrotic notch

Systolic

HININE LN

Diastolic

Area 1 = Area 2

TKm = TKd + 1/3 (TKs-TKd)

o
Time (sec)
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McGee DC, Gould MK: N Engl J Med 2003;348:1123-33.
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Common carotid
Sternocleidomastoid artery
muscle {under muscle)

Internal
jugular vein

Subclavian vein

and artery

Clavicle

McGee DC, Gould MK: N Engl J Med 2003;348:1123-33.

CENTRALNE ZILY
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Common iliac vein

Femoral vein
NAVI --- IVAN

Palpate artery

Saphenous

| b , vein

INGUINALNY KANAL




SCHEMA MERANIA CZT
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MIESTA KANYLACIE ARTERII

a\ a. temporalis
; ‘\

~-‘

it

I

superficialis
a. axillaris

a. umbilicalis

a. ulnaris

a. dorsalis pedis
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VPLYV VELKOSTI CIEVY NA
SYST. A DIAST. TLAK

Pressure (mmHQ)

Aartic  Thoracic abdoLinal ilJaC Floral PoLneal PerJneal%

arch aorta aorta
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POLOHA S-G KATETRA

Pulmonary Circulation /k Bronchus

Balloon Inflated Alveolus

Pulmonary Pulmonary Vein

Artery
Artery

Catheter

Pulmonic Valve (Closed) Valve

(Closed)

Right Ventricle
Left

Ventricle
Tricuspid Valve

(Open)

Right
Atrium

Soni-OHMEDA Firment
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SWAN - GANZOV KATETER

Priklady tlakov:
5 5 25/3 25/12 10 mmHg

) ; ENT LE PULMON 'A ? PULMONARY
CVP RIGHT ATRIUM RIGHT VENTRICLE MONARYARTERY ARTERY BRANCH

Systotic RVSI® 15.30 inmbg :
Emt Diwtolic RVEDP 0-¥ mmilg et ]
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THE HEART IN DIASTOLE THE HEART IN ATRIAL SYSTOLE

Soni-OHMEDA Firment

PRELOAD The force that stretches the ventricle during diastole
- How far the ventricles stretch will depend on how much blood empties into
them. Thus, preload can also be described as End Diastolic Ventricular
Volume.

- CVP ia an indicator of right ventricular preload. P R E L OA D

- PAWP is an indicator of left ventricular preload. = CVP, PAWP




Soni-OHMEDA Firment

AFTERLOAD

The impedance or resistance the ventricles must overcome before

they can contract.

e The opposing pressure is a combination of pressures in the
pulmonary vasculature, aorta, systemic arteries and veins, and
peripheral vessels.

e Afterload Is primarily determined by derived haemodynamic
parameters called Pulmonary Vascular Resistance (PVR) and
Systemic Vascular Resistance (SVR)

e PVR refers to right ventricular afterload A FTE R L OA D

e SVR refers to left ventricular afterload = PVR, SVR




Effects of an inspiratory hold maneuver on arterial
pressure (Pa), central venous pressure (Pcv), airway
pressure (Pvent) and beat-to-beat cardiac output (COmf)

P, (mmHg) 200

TR A AR R RRTRRR AR L LANANY

0

P, (mmHg) 40

_ *—:{(- . ¥
Bl s Kk gox K gk KT R
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INTRAKRANIALNA KOMPENZACIA

PRI EXPANZNOM PROCESE

Venous Arterial
— Volume

CSF

Normal State - ICP Normal




INTRAKRANIALNY TLAK (ICP)

- MAP — ICP =

(@) .

T .

= Faza

v dekompenze

_I V 4

= Faza

40 Faz3 prechodna
kompenzacie
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OBJEM
Do 15 mmHg, nad 40 maligny edém



INTRAKRANIALNY TLAK

raparenchymal Epidural
Catheler Transducer

Subdural
Catheler

Sut)dural
Bolt

Normalny tvar krivky

Znizena compliance
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Viacurovnova liecba intrakranialnej hypertenzie
pri traumatickom poskodeni mozgu dospelych

Increasing or unresponsive ICP

Tier 1 Tier 2
Intervention Intervention

Iswauomwaioosu Comfortmetabolism Mild hypopcapnea | Mitd nypothermia (35-36°C) '
IAml-smzm prophylaxis Bizure pr [Nouromuscular paralysis Pravent coughing i | Thiopentalpentobarbital coma '

IM”"m' ‘Oedenm: IMAP challenge I 0 Ir
= ¢ - Decompressive craniectomy

I Hypertonic saline O I Increase CPP

ICP treatments

[ csF drainage viaevo |

!
v Y " v

IHamormage. infection I [ALI_ vasogenic oedema l | Bleeding, infection, subdural
\ 4 collection, syndrome of the

v Y
I Hypernatremia I Intracranial hypertension if tr:tpmmc. survival with poor
v CA absent jj Sucome

[Hyootonmonlhypomsmolamylm J
L

\ : -
Hypotension, infection, myocardial
mooopathy. Rongen dwalive depression. VAP, prolonged duration
MV

I Drug interactions/side effects

[ Cerebral Ischemia

| Hypotension/PRIS/VAP infection

Side effects/complications

Increasing or more severe side effects

AKI, acute indney Injury, CA, cerebral autoregulabion; CPP, ceredral perfusion pressure; CSF, ceredral spinal fwd; EVD, external ventncwiar drain, MAP, mean arterial pressure; MV, mechanical ventiation, PRIS, propofol infusion
syndrome




mors and Mrtalls

CNS:
. -  ICPT CPPS
Pulmonary: €y . Coavdiat
intrathoracic pressure | \ b
PIP T Paw T Cdyn + | > ( \_P‘ E\L,‘\\, P
paO2Z ~ paCOZ2 I | & ' SVRT CO4 ‘
QRs/ Q1 F vd/vt T ' A \cr‘w:wpus /r\*/\c/#xgr:m
Hepatic: « ' : y

portal blood flow < ‘ Re nali
lactate clearance - | 4 diuresis 4
itochondrial function v/ . renal blood flow 4

l

Visceral: * RVR T GFR 3

celiac blood flow 4 Abdominal Wall:
SMA blood flow 4 1 compliance
mucosal blood flow 4 ‘ "‘ '\ rectus
le .

OF INTENSIVE C
ME DICINE

Malbrain, Amsterdam, ESICM 2005



Analogy with the Head

Head Abdomen
Contents Brain Abdominal organs
Fluid CSF ascites
Closed box Skull Abdominal cage
Pressure ICP [AP
Perfusion CPP = MAP-ICP APP = MAP-IAP

Malbrain, Amsterdam, ESICM 2005



TELESNA TEPLOTA

 Periférna (aj pod
35 °C)

Periphery  Centralna TB

(core)

* A telesnej teploty

31%=35%C
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MONITOR VITALNYCH FUNKCII

STAMND-ALONE
RECBOB FOUND

STOP/CURSOR
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» Elektrostimul. pristroj, TOF
* Depol. a nedepol. myorelaxancia

» Korelacia s klinickymi prejavmi zotavenia:

- zodvihnutie hlavy na 5 s (5+5 test)
Ak pacient dvihne hlavu obycajne je TOF ratio > 0,8

- vyplazenie jazyka,
- otvorenie oci a kasel



,oKuska styroch*
(Train-of-four = TOF)

! —_ =
1.5 sec 12 sec

Response:

|y

B/A = TOF ratio =



VNUTORNE PROSTREDIE

» Respiracne funkcie: ABR (pH, pCO,, pO,, BE, HCO,,
standardny a aktualny, BB), kontinualne bedside
meranie.

» Sok: Laktat., pH Zaludkovej sliznice

» Pecenove funkcie: bilirubin, transaminazy, albumin,
Quick, INR, ChE... Tr.
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VNUTORNE PROSTREDIE .

Pankreaticke funkcie: Glykémia, inzulinémia,
AMS’ AMS pankreaticka:’

Oblickove funkcie: urea, kreatinin, iony, klirens,
osmolalita, cystatin-C, NGAL.

Kardialne enzymy: CK, CK-MB, LDH, HBDH,
NTpro-BNP, troponin-I, -T.

Zapalove indikatory: (FW), CRP, PCT, IL-6,
presepsin, neopterin, Ne/Ly.

Rabdomyolyza: myoglobin,

46



HEMATOLOGICKE

« Koagulacny screening (

PTC, Fg, FDP, D-dimer.

A o

).

ZOBRAZOVACIE METODY

» CT, HRCT, USG, TEE, TCD, MRI...

[ RCP,
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LABORATORNE VYSETRENIA

* PaO2, P02 p,O, (ABR +pO,)
* mozné chyby a artefakty

steady state, odber krvi, skladovanie, laboratorium

48
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A 300

S

B 20 Umrtie
pravdepodobné

3

C 100

g

75

8
-
TOLICITA

e Umrtie
nepravdepodobné
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Plazmaticka hladina paracetamolu mg/ml

-
o

v

b 5 E
0 4 8 12 16 20
Hodiny po poziti




BILANCIA

Prijmy vs. straty
Voda, iony, energia...
Vazenie pacienta

Diuréza (objem), Sp. hmotnost, prijem stravy, odsaty
zaludkovy obsah...

Obvazy
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VYZIVA
Antropometricke (TSF, MAC, WT)
Biochemicke (Alb, Tf, Palb, CHE)
DH testy, Ly

Energia - RQ. Spotreba O,, produkcia CO,
Odpad N
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MIKROBIOLOGICKE
MONITOROVANIE

« MIC, MBC, kolonizacia, infekcia.

« Makiho semikvantitativha metoda
hodnotenia katétrovej sepsy

 BAL pomocou FBSk
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ZAKLADNE SLEDOVANIE
PRI CELKOVEJ ANESTEZII

Pri celkovej anesteézii s relaxaciou:

Pressure Rate Sweating Tears

Tlak, pulz, potenie, slzenie
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ASA STANDARDS OF
SAFETY ANESTHESIA

Analyza CO,
Vzorka plynu
200 ml/min
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