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KONFLIKT ZAJMU

» Dlouhodoba spoluprace s hemodynamickymi firmami
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* Spoluprace na vyzkumu s produkty
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KONFLIKT ZAJMU

ANESTEZIE = MEDICINA JISTOTY




URGENT = MEDICiNA NEODKLADNOSTI

TREAT FIRST
WHAT KILLS FIRST

o Checkforriseandfall  [IRCE T TSI ¢ Check AVPU o Exposed keepWarm

d : o Checkforworkof e Checkcolour,warmth, | ¢ Check pupil o Inspect posterior
SRCRIEIdeRCpine breathing caprefill o Check BGL o

o Check for obstructions
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KTERY ZOK MUSI HNED NA SAL

MASIVNI ZEVNI ...
OTAZNE ZASTAVENE




KTERY ZOK MUSI HNED NA SAL
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HEMOPERITONEUM _
NESTABILNI / VELIKE |
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< 2 Epidural Wi ontusion
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KTERY ZOK MUSI HNED NA SAL

MASIVNI ZEVNI ...
OTAZNE ZASTAVENE

HEMOPERITONEUM
NESTABILNI / VELIKE

NITROLEBNI KRVACENI
KLINICKY VYZNAMNE

SCHOVANE KOSTNI
HLAVNE PANEV A FEMUR




KTERY ZOK MUSI HNED NA

MASIVNI ZEVNI ...
OTAZNE ZASTAVENE

HEMOPERITONEUM
NESTABILNI / VELIKE

NITROLEBNI KRVACENI
KLINICKY VYZNAMNE
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JENZE NEZ SE TAM DOSTANE

ORGANIZACE
CO MUZES UDELAT HINED NEODKLADE) AZ PACIENT PRIJEDE"

INDIKACE
,KDO RYCHLE DAVA - DVAKRAT DAVA*

RESUSCITACE (STABILIZACE)
,JAKO BRZDIT ROZJETEJ VLAK*



ORGANIZACE

CAS UDALOSTE27. 5. 2022 11:21:19

’
AVI ZO KLASIFIKACE: Jiny Graz -

DG: pad z asi 10 schod, trind réna na dele asi 4 cm, v bezvédomi nebyla, mech .drazu vi

Zena, 80 (roky), r.&

TLAK SYS/DIA: 170 / 100
TF: 84

ODHAD PRUBEHU

: spontanni
OXYGE T'.! OTERAPIE:
GCS SKORE:

ETA: + 15 min.

2 e o’
SVOLANI TYMU
POZNAMEKA:

PRIPRAVA PODMINEK NA UP (v¢. materialu)

PRIPRAVA ZAZEMI (v¢. CT, 0S..)



N 4 V4 P
PREDANI W HANDS OFF / EYES ON / TEAM LISTENS TO REPORT

ATMIST Details

A AGE Age, Name, Date of Birth

1St LOOK T TIME Onset of symptoms

Time of injury L)
v =
( OC/) MECHANISM OF INJURY or Synopsis of mechanism o
O
+ Injuries = Eg
INJURIES o O =
1 t I NFO Exam Findings » m
5 Vitals Q
SIGNS =
GCS 92
(rozum) s
TREATMENT Treatment and response )
pd
N peis |5
w
1St FEEL A ALLERGIES Including reactions
- . M MEDICATION Provide list
(In {UI Ce) B BACKGROUND Past Medical/Social/Family History

O OTHER Any relevant information

PAUSE / QUESTIONS FROMTEAM / HANDS ON




INDIKACE STABILIZACE
1st LOOK X - BLEEDING
PRIMARY SURVEY A - AIRWAY
- B - BREATHING

USG - FAST 25
C - CIRCULATION
TRAUMATOLOG S,
S e D-DISABILITY
CT/RTG

E - EXPLORE



| % g(g, KRVACENI
W 1 ZASTAV nebo ZPOMAL

TURNIKETY / PANEVNI PAS - NESUNDAVEJ pokud nemusis
RANY ZBYTECNE NEODKRYVEJ
OBJEKTY NEVYTAHUJ

KREVNI TLAK = VSEHO MOC SKODI



~ MAP 55_60mmHg =~ CPP 55mmHg



INTUBL)
jen kdyz MUSI

INTUBUJ jen kdyz ...
A) manifestni ZTRATA PRUCHODNOSTI
resisS B) jasné znamky pokracuijici RESPIRACNI INSUFICIENCE
resis C) CRASHING traumaticky sok
resis D) KOMA se ztratou ochrany DC (??)



- zvukové fenomény
- poloha hlavy

« cizi télesa

Eall jen kdyz MUSIS

KAZDA INTUBACE JE OBTIZNA - MEJ PLAN ,B"

AKUTNI
Mul STREDY

ebinafe portalu AKUTNE.CZ

KAZDY ZALUDEK JE PLNY

Dnesni webinar

Bleskovy Gvod trikrat jinak

L
&N

&

doc. MUDr. Jozef Kluéka, Ph.D. MUDr. Tomas Henlin, Ph.D. MUDr. Michal Otahal, Ph.D.
Klinika détske anesteziologie a resuscitace Klinika anesteziologie, Klinika anesteziologie,
FN Brno a LF MU resuscitace a intenzivn( mediciny resuscitace a intenzivnl mediciny
1. LF UK a UVN, Praha 1. LF UK a VFN, Praha




KDYZ intubujes
pocitej s NASLEDKY

EFEKT ANESTETIKA

PRIJDES 0 PACIENTUV SYMPATIKUS

ISCHEMIE - REPERFUZE = VAZOPLEGIE2

V ACIDOZE NOR MOC NEFUNGUJE

SVALOVA RELAXACE = MENS| TAMPONADA = VETS| KRVETOK
HYPOVOLEMIE = FIXOVANY SRDECNI VYDE.J



X4 & L
dechova frekvence a 0 DY HANI
« symetrie hrudniku
podkozni emfyzém
. ice trachey
| ich zil — —-—
g

KOUKNI/SAHNI/POSLECHNI KOUKNI NA SATURACH

dycha ? Sp0, nad 90%
mira dechové prace ? permisivni hyperkapnie
symetricky ?

PATOLOGIE BEZPROSTREDNE ZIVOT OHROZUJICI
NEDYCHA VUBEC
PRI OHROMNE DECHOVE PRACI NA O, NEMA Sp0, (nad 90 %)



+ pohled - poslech

pohmat - poklep

4 Y 4 4
- dechova frekvence a U
« symetrie hrudniku

- podkozni emfyzém

« pozice trachey
« napln krénich zil
- cyandza

Sp0:- ETCO:- USG-RTG - C

PNEUMO - HEMO
drenuj nebo sledu;

kdyz moc tece - zastav
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- LoGIQ
- tepova frekvence Lig

- krevni tlak
« kapilarni navrat

« krvaceni
- barva klze

« diuréza
- odbéry krve
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- tepova frekvence
- krevni tlak

« kapilarni navrat

- krvaceni

- barva klze

- diuréza

- odbéry krve
EKG-USG-CT - RTG
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Mr. 43, 7. Oktober 1967

- tepova frekvence

~
- krevni tlak
« kapilarni navrat

« krvaceni

- barva klze g 7
Sl ZAVAZNOST
- odbéry krve

EKG-USG-CT - RTG

Sekovy index.

~Schockindex"

M. Allgbwer und C. Burri

Chirurgische Universititaklinik Basel (Versteher: Prof. Dr. M. Allg&wer)

Shock Index

Overview

Shock Index (81) is the ratic of heart rate (HR, in bpm) to svstolic blood pressure
($BP,in mmHg). The index is a sensitive indicator of left ventricular dvsfunction and
can become elevated following a reduction in left venincular ke work. It can be
used in the Emergency Department and Intensive Care Unit to identify patients
nesding a higher level of care despite vital signs that may not appear strikingly

abnormal.

SI=HR/SBP

Interpretation
i nal Sl =05 07

= .9 was helpful to identify patients in the ED requiring admission
intensive care despite apparently stable vital signs

Persistent high 51 has been associated with poor outcome,




SOKOVYINDEX- SF/STK

Medical emergency research http://dx.doi.org/10.1016/].joad.2015.04.006

Shock index as a mortality predictor in patients with acute polytrauma

Kevin Fernando h-'lonloy-'a"“'_. Jose Daniel Charry~ ", Juan Sebastidn Calle-Toro”, Luis Ramiro Nifiez', Gustavo Poveda’

In our mstitution, mortality also showed correlation with an
SI greater than 0.9; 1t appears as a mortality predictor at 24 h

from trauma (P = 0.032). Choi et al., Berger et al., and Bruijns

0.9-1 = SRDECNI FREKVENCE VYSSI NEZ SYSTOLA.
ZNAMENA, ZE ,JDE DO TUHEHO'



O

STOP

THE BLEED



- tepova frekvence
- krevni tlak

« kapilarni navrat

- krvaceni

- barva kiize

« diuréza
- odbéry krve

POISEUILLE'S LAW
| APmrt

S ACCESS FLOW RATES 4
WITH PRESSURE

15G Tibia 30
AccEss ';LAf)T‘g’ IL'F":'JEE?L 15G Humerus 60
fmim ™ 15G Sternum 90
PERIPHERALIV CENTRALLINE
20G 140 7 Triple Lumen 30
18G 210 5 (18G Proximal Port)
16G 390 3 Triple. Lumen 120
5 (16G Distal Port)

14 4

G 80 8.5Fr Introducer 600
RIC 600 2 Sheath



- tepova frekvence
- krevni tlak

« kapilarni navrat

« krvaceni

- barva klze

« diuréza

- odbéry krve

EKG-USG - CT - RTG

15G Tibia 33
15G Humerus 17
15G Sternum 11

Triple Lumen
(18G Proximal Port)

Triple Lumen
(16G Distal Port)

8.5Fr Introducer
Sheath



PODAT

Hb bedside ,VODA* podle Sl a TK
ABR (odkudkoli) NORAC

ROTEM nebo jiny ... KRVE / PLAZMY ..
TRANSFUZKA

KREVNI OBRAZ / TROMBO
zbytek



OBEH

KOLIK / CIL?
PERMISIVNI HYPOTENZE PODAT
,VODA" podle Sl a TK
ZASTAVIT (ZPOMALIT) ZHORSOVANI NORAC
KRVE / PLAZMY ..
MIRNE ZNAMKY HYPOPERFUZE

(laktat, mottling, CRT, oligurie)
NEVADI



STOP

THE BLEED



* Pharmacologically induced

* Mechanical defragmentation
* Renal insufficiency

= Hepatic insufficiency

Platelet
dysfunction

* Acidosis . H b » Dilution
. H}:'pr.:;t-hern Basic conditions C:::-figulc.pathlgs rom F)cytn— - Sepsis
ritically ill patients penia = Consumption

* Hypocalcer « HIT

Plasmatic

Hyperfibrinolysis Coagulation
System

« Dilution, activation and
consumption of coagulation factors

* DIC

* Massive transfusion

* Vitamin K deficiency

- Anticoagulatory therapy

Meybohm et al. Critical Care 2013, 17:218
ccforum.com/content/17/2/218




Effect of Body Temperature on Coagulation

60 .

PTT (seconds)
N () F-Y
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Body Temperature (° C)

Rohrer MJ, Natale AM. Crit Care Med 1992;20:1402-5.

Courtesy of drs Schulman, AuBuchon and Gernsheimer:
http://pathology.ucla.edu/workfiles/Education/Transfusion%20Medicine/6A-AABBPlasmappt-39105515. pdf



Effect of Acid/Base Balance on Coagulant Activity
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Meng ZH et al. J Trauma 2003;55:886-91.

Courtesy of drs Schulman, AuBuchon and Gernsheimer:
http://pathology.ucla.edu/workfiles/Education/Transfusion%20Medicine/6A-AABBPlasmappt-39105515. pdf



* Pharmacologically induced

* Mechanical defragmentation
* Renal insufficiency

= Hepatic insufficiency

Platelet
dysfunction

= Dilution
Coagulopathies Thrombocyto- | . Sepsis
in critically ill patients penia = Consumption
= HIT

Plasmatic

Hyperfibrinolysis Coagulation
System

« Dilution, activation and
consumption of coagulation factors

* DIC

* Massive transfusion

* Vitamin K deficiency

- Anticoagulatory therapy

Meybohm et al. Critical Care 2013, 17:218
ccforum.com/content/17/2/218




ORIGINAL ARTICLE

(J Trauma. 2009:67: 125-131)

Hyperfibrinolysis After Major Trauma: Differential Diagnosis of 33 paCients I 5 yrs

Lysis Patterns and Prognostic Value of Thrombelastometry

Herbert Schéochl, MD, Thomas Frietsch, MD, Michaela Pavelka, MD, and Csilla Jambor, MD 1 centrum

FULMINANT HFL

100% LYSIS IN 30 MINUTES
100% MORTALITY

INTERMEDIATE HFL

100% LYSIS IN 30-60 MIN
91% MORTALITY

LATE HFL

LYSIS AFTER 60 MINUTES
13% MORTALITY




0,00% 2,00% 4,00%

2015 -
2016 ‘
2017 '
2018 i
2019 .

6,00%

3706 pacients / 8 yrs
1 centrum

FULMINANT HFL

100% LYSIS IN 30 MINUTES
8 pts (0,2%) 75% MORTALITY

INTERMEDIATE HFL

100% LYSIS IN 30-60 MIN
7 pts (0,2%) 86% MORTALITY

LATE HFL

LYSIS AFTER 60 MINUTES
19 pts (0,5%) 0% MORTALITY
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2014

2015

2016

2017

2018

2019

0,00% 2,00%

'””H‘

4,00%

The importance of early treatment with tranexamic acid in
bleeding trauma patients: an exploratory analysis of the
*SH-2 randomised controlled trial

horators™®

Time to treatment (h)

1.5 20
OR (95% Cl) of tranexamic acid

Figure 2: Effect of tranexamic acid on death due to bleeding by time
to treatment
Shaded area shows 95% Cl. OR=odds ratio.



@ CRITICAL CARE

RESEARCH Open Access

Prevalence, predictors and outcome of
hypofibrinogenaemia in trauma: a multicentre
observational study

Fibrinogen lower 2,29 g/l
associated with
increased mortality

1113 pacients
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Using Screening Tests to Predict Plasma Need
Effect of plasma dilution on procoagulants
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Orlin et al. Blood. 1980;56:1055-9.

Courtesy of drs Schulman, AuBuchon and Gernsheimer:
http://pathology.ucla.edu/workfiles/Education/Transfusion%20Medicine/6A-AABBPlasmappt-39105515. pdf



st 1113 pacientil

RESEARCH Open Access

Prevalence, predictors and outcome of 4 center

hypofibrinogenaemia in trauma: a multicentre

spojeny s vyznamne
vyssi mortalitou

:
g
0 0 | = Piecewise linear
Fibrinogen pod 2,29 g/

Hypofibrinogenemie pritomna
e (15g/l) - 8,2%
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@ CRITICAL CARE

Open Access

Article
Shock Index for Early Detection of Low Plasma Fibrinogen in

Trauma: A Prospective Observational Cohort Pilot Study

RESEARCH

Prevalence, predictors and outcome of
hypofibrinogenaemia in trauma: a multicentre

observational study

Josef Skola 1:2*(), Marcela Bilska 1-2*, Michala Horakova 34%, u

and Vladimir Cerny 2

Fibrinogen pod 2,29 g/
spojeny s Vyznamne
vyssi mortalitou

8 (5%) 2 (2%)

Hypofibrinogenemie pritomna 12 (7% 12 (10%)

e (<1,59/1) - 8,2%
) g,s-zglg;l) o, 2020 17(5%
135 (77%) 83 (72%




Shock Index
Prehospital SI > 1
Prehospital SI > 0.92
Admission Sl > 1

Admission SI > 0.8

Sensitivity (95% CI)
0.50 (0.19-0.81)
0.73 (0.39-0.94)
0.30 (0.07-0.65)
0.80 (0.44-0.97)

Article

Shock Index for Early Detection of Low Plasma Fibrinogen in

Trauma: A Prospective Observational Cohort Pilot Study

Josef Skola 1:2*(), Marcela Bilska 1-2*, Michala Horakova 34, e

and Vladimir Cerny 2

Specificity (95% CI)
0.88 (0.83-0.92)
0.82 (0.76-0.86)

0.94 (0.91-0.97)

0.80 (0.74-0.85)

PPV (95% CI)
0.15 (0.08-0.27)
0.15 (0.11-0.26)
0.19 (0.07-0.41)
0.15(0.11-0.25)

0.99 (0.99-0.99)
0.97 (0.95-0.98)

0.99 (0.99-1.0)

0.87 (0.82-0.90)

0.81 (0.76-0.86)
0.92 (0.88-0.95)

0.80 (0.75-0.85)

0.9-1 = SRDECNI FREKVENCE WSSI NEZ SYSTOLA...
ZNAMENA, ZE , JDE DO TUHEHO! ,
. A JE (NEJSPIS) PRITOMNA HYPOFIBRINOGENEMIE



- tepova frekvence

- krevni tlak
« kapilarni navrat
« krvaceni

Navrh interpretace ROTEM a postupu terapie:

Masivni krvaceni
Pougiti u pacientd s 1SS > 16 (a BE > -6 mmol/l, laktat > 2 mmol/l)

normalizace télesné teploty; pH > 7,2; Ca?*> 1 mmol/l; hematokrit > 24 %

Podej TRANEXAMOVOU KYSELINU : 1g na 10 min. i.v. (do 3 hodin od trazu)
+ pokraéuj 1g na 8 hodin kontinudlné i.v.

U déti do 12 let redukovana davka 15mg/kg bolus (max 1g)

+ 2mg/kg/hod po dobu 8 hodin (nebo do zastavy krvaceni).

Posli vzorek krve na lGzkové oddéleni k ROTEM vySetieni
(modra zkumavka s citrdtem jako pro standadrni hemokagulaci 2 event. 4 ml)
souéasné vzorek na analyzdtor krewnich plynii, KO, loboratorni hemokoagularni vySetieni vEetné hiadiny fibrinogenu

proved’ EXTEM + FIBTEM (oznaé ,TRAUMA"

— | Podej PCC 20 U/kg
nebo MLP 30 ml/kg
cil EXTEM CT < 80s

Podej Fibrinogen*
— *|A5=0-2mmpodej 6-8 g

A5 =2-5mm podej 2-4 g

cil FIBTEM A5 > 8-10mm

AS5(EXTEM-FIBTEM) < 14 mm Podej TRN

(event.) trombocyty < 50 000/l cil Trombo nad 50 000/
EXTEM A5 > 30 mm

Tézka porucha koagulace Podej Fibrinogen6-8g
EXTEM A5 < 20 mm + PCC 20 U/kg nebo
MLP 30 ml/kg
+ TRN

DXTEW/APTEM M 15% ][z o s

*U nemocnych s vyrazné abnormalni hmotnosti, nebo pfi potiebé pfesnéjsi adjustace
davky fibrinogenu s ochledem na poZadovany nariist hodnoty FIBTEM A5:
Davka (mg) = 6,25 x BW (kg) x AFIBTEM A5 (mm)

Zkratky: PCC = koncentrat protrombinoveého komplexu, TRN = trombonalev ze separatoru, MLP = mrazena plasma

PODAT
,VODA" podle Sl a TK
NORAC
KRVE / PLAZMY ...

EXACYL
FIBRINOGEN



A STIMUZ VAS
POSLU
NA SAL..
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