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Jak postupné vylucovaci metodou udelat.dg. ?

TKs < 90 mmHg, nebo -30 mmHg u hypertonika,

porucha védomi, Vu < 0.5 ml/kg.hod, nepomér D02/V02
hyperlaktatémie -

- Intezivisticka propedeutika

- 12 sv. EKG

- RTG

- Zakladni echokardiografie: FATE
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PATIENT-
ACUTE
TRAINING

AN ESICM MULTIDISCIPLINARY DISTANCE LEARNING PROGRAMME
FOR INTENSIVE CARE TRAINING

Hvypotension

Clinical problems

Update 2012

h A

Presumed obstruction? (swollen neck
veins, obtunded breathing and heart
sounds, asymetric chest ventilation,
swinging pulse pressure with respiration,
asymetric pulsations (aortic trauma))

>

Primarni terapii
obstrukéniho soku je
drenaz !!!
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YES

Clinical management algorithm

Pt bl el 7 | el bk
e ohturcesd bresthng s Faart

& Erguirn BF raatng o i

Diwtwrrrana lnget BF
For rediredusl patssnt
i g age known hypshisnoes|

Ini srrETIn Cor e
Lot sumpreanony
Epnrsepeing | D205 e Ly i)

gl echi. ECD (R~ay andioi CT-Fl)E
Engiupiet GErSITCI g e TR
Larrpmede sl erooneds praeroiParge
o harwrrazihc ar. mwed ayinal cmeorade.
PLTENATY SMEcRUN (PR

Th Drasugs, heapy of O, Surpeas

FT TR

EaiarML TR DL sele il e
SN Pt e Wl Gl
FEFTENC Eaisetiom | sorbic traumasi )

P i S e T T e e S
Urgent echo, ECG (X-ray andfor CT-PA) to o
exclude obstruction: e.g. pericardial o
tamponade, chesttamponade: pneumothorax | £
or haemothorax, mediastinal tamponade, 2

pulmonary embolus (PE).
Th: Drainage, therapy of PE, surgical

| _ om
() ——r———
o Fupd, mprapbnne, corbooplerosy
P LR E T T
vancdistory whock ™ YIS
£ M PSR gy = STEsAY

= Wit 0 ¢ DGl S P VIR O
v dgfurwicen e (ag ortoo i §

Dooezamns, PFUR inhibnom Lewossmeendan
iy Sduld P PRl

baood prwree o o

B raL i vl Lt

WWW.kati-vin.ez



Role CVP (tlak a hodnoceni krivky)

20 -
18 -
16 -
14 -
n_IEﬂ
= 10 1
Sy

i

i

1
aeﬁ&sﬁggggggﬂﬁﬁﬁo

:

|—§—|

i

i
asa&aggggggggggg oo

E

4

i

= ha B 0
[ T (R

%

R
Preload staticky:

* CVP pos. predictive value of

47% (61% in low SVI)

 PAWP pos. predictive value of

54% (69% in low SVI)
(Osman D, et al: Crit Care Med 2007)
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1.) Diagnoza obstrukcniho
soku

2.) Praveé srdce:
- Signif. TR

- Funkce PK a odpoved
PK na tekutiny a ventilaci

3.) Dynamicky monitoring
tekut. vyzvy

4.) ScvO, a cvpO, (cvpO,
koreluje Iépe se smis.
zilnim pO, nez ScvO, a
SvO, (Kazda A et al, 1998)

www.karim-vfn.cz 4



Vyznam CVP a klin zn. dilatace zilniho systému
oro diagnostiku obstrukce
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Diff dg tamponady hrudniku x mediastina x perikardu

07/01/2012 22:11:47

07/01/2012 2217:11
0

After bilat

pleural tap
(1900 ml)




PATIENT- Clinical management algorithm
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Kardiogenni sok
LCO: CI < 1.8 I/Im2.min, periferni vasokonstrikce
LAP zvyseny: dyspnea, cyanosa, plicni edém

EFLK snizena: dilatace, tézka porucha kontraktility, vypadek
min. 40% svaloviny myokardu (ICHS), myokarditida, KMP

EF zachovana (>40%): diastolicka dysfunkce, arytmie,
chlopenni vady

LAP normalni: bez znamek méstnani v MO

Selhani PK

18% pozdéji sekund. sepse s leukocytozou a pozitivni kultivaci v
74%, nizka SVR pri SIRS CastéjSi (Kohsaka S, et al: SHOCK
Investigators, Arch Intern Med 2005, 165: 1643—1650)
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Diastolicka dysfunkce: relaxace,
kompliance, plnici tlaky

Témeér 50% srdecnich
selhani je diastolickych, se
,zachovanou® EFLV (Saleh
M, Intensive Care Med
2012)

Dg. s preload a afterload
LA velikost, sténa LV
HR a rytmus

. Stiff Myocardium

Causes and contributing factors

<«

RV/PHT
Constraint -

Pericardial

dependentni parametry Effusion

Nagueh SF, etal: Eurd >twng,
Echocardiography 2009, 6. Effuson—

10: 165-193 7. Large ab
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Table 3. ECG Manifestations of Acute
Myocardial Ischemia (in Absence of LVH and LBEB)

ST elevation

Mew ST elevation at the J point in two contiguous leads with the cut-points:

EURRNY ST elevace ve 2 a vice prilehlych svodech:
ek = 2 mm ve V1= a 21 mm v ostatnich

WE=IRE ST deprese ve 2 a vice prilehlych svodech:

ST depression 21 mm, hpri'zontélnl’ nebo descendentni
Nove vznikly LBBB

ML Q ve 2 a vice piilehlych svodech tiguous
leads amn o i T .

prominent R wave or R/S ratio =1.

cut
0 years,

Journal of the American College of Cardiology

Vol. 60, No. 16, 2012
© 2012 by the European Society of Cardiology, American College of Cardiology Foundation, ISSN 0735-1097/$36.00
American Heart Association, Inc., and the World Heart Federation http://dx.doi.org/10.1016/j.jacc.2012.08.001
Published by Elsevier Inc.

EXPERT CONSENSUS DOCUMENT

Third Universal Definition of Myocardial Infarction




RWMA: 17 segment model

@ Four Chamber @ Two Chamber @ Long Axis

Bl cca [ Rcaor cx
Cdiap B LAD or cX
cx E3RcaorLAD

From: Lang R, et al, ASE, EAE Chamber Quantification Writing Group. JASE 2005

o KARI M Shanewise J, et al: Anaesth Analgesia 1999, 89(4): 870-897

LLF UK A VFN V PRAZE from WINFOCUS Echo Course



RWMA: Inward myocardial
displacement

o KARI M www.karim-vfn.cz
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RWMA: Thickening of myocardium

o KARI M www.karim-vfn.cz

1.LF UK AVFN V PRAZE



Segmentalni systolicka funkce a

indikace ke koronarografii

Regionalni WMA do 15s od redukce koronarniho prutoku
(sens 90%, spec.97% vs ECG sens. 52%, spec.84%)

20-80% norm. koronarniho prutoku: RWMA do 15s, diastolicka
dysfunkce, SRI do 5s

Indikace k urgentni koronarografii — PCI (ideal do 40 min):

ECG STEMI a non-STEMI: ST zmény nebo novy BBB a klinika
do 6h od nastupu potizi

ECHO: RWMA a klinika do 6h
ECHO + EKG: Biochemie spiSe konfirmacni efekt

Journal of the American College of Cardiology Vol. 58, No. 24, 2011
© 2011 by the American College of Cardiology Foundation and the American Heart Association, Inc. ISSN 0735-1097/$36.00
Published by Elsevier Inc. doi:10.1016/j.jacc.2011.08.007

PRACTICE GUIDELINE

2011 ACCF/AHA/SCAI Guideline for
Percutaneous Coronary Intervention



Algoritmus pro dg. myokardialni ischemie
u kriticky nemocnych

.) Neni RWMA+EKG neg: Negativni, zvazit opak. EKG
) RWMA+EKG neg: Susp. angina, kontakt cathlab
)
)

RWMA+EKG pos. nebo nedg.(arytmie,BBB): AMI, cathlab

RWMA+EKG se starou ischemii, jizvy: Biochemie k vyloucCeni
subakutnino AMI, kontakt cathlab, opakovat vysetreni

5.) Bez jasné RWMA (dilatace po CPR)+EKG negat: Biochemie,
opakovat vySetreni, zvaz jiné pfri€iny CPR

6.) Bez jasné RWMA (dilatace po CPR)+EKG pozit.: cathlab,
myokard. biochemie :
EKG + echo = 10 min

1

2.
3.
4.

Na cath lab radeji ihned a
O KARIM na ,dvou periferkach !!!
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St.p.KPCR, RZP ,,bez znamek is

=y
b Sl
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St.p.KPCR, RZP ,,bez znamek ischemie na EKG*

18102013 14:20:56
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St.p.KPCR, RZP ,,bez znamek ischemie na EKG*
= stent RIA + 4h

18/10,/2013 18:36:06
7
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CO = SV x HR (Harvey W 1628)

SV (ml) = VTl (cm)*CSA(cm2)*cos&
(Darmon 1994; McLean, Huang 1997, Poelaert 1999)

Stroke volume

apical _
long axis




SV jako endpoint resuscitace obéehu (pacienta):
VTI 7.5, SV 25 ml, Cl 1.8 I/min.m?

&4 17/09/2010 12:31:53
2

2 LYOT ¥Ymax
LYOT Ymean ;
LYOT maxPG 1.74 mmHy
LYOT meanPG 0.78 mmHy
LYOT ¥TI . : :
LYOT Env.Ti $ ; L 2: |

o ol i bl

LYCO Dopp ok —
1 LVOT Vmax 7om/sy W bk Iq‘ti t 'ih_.‘. -.‘ b l 1 [‘ i,_;

medn | /8 i 'I
LYOTV : ! ,{ Tffj

LYOT maxPG  1.97 mmHy , I
LYOT meanPG 0.86 mmHy
LYOT ¥TI 74 am
LYOT Env.Ti 177 ms




CO/SV endpoint: LCO jako kauzalni
faktor rozvoje MODS

Optimizace preload jako zakladni SV

krok v terapii ,,LCO* !!! /+1 \
? EDV ESV

SV

-  Preload

- Tepova frekvence a
optimalni kardiostimulace

- Afterload

-  Kompetence chlopni

LVEDV mp
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Clinical management algorithm

Hypovolemicky sok:
, —
Stanoveni preload ,. ] i

Friage peEv i rBale®s [ St
r il - TR
Pt O LS CE

» Capd Pk

- Statické parametry ) )\ AEEE
LVEDA = ] e |
ot Correlation (r) ALIC
CVP, PAWP
. D ke trv- - PR T8 (.T4-.80) 094 (0.93-0.95)
ynamicke parametry: @ 8PV TIE-TT) 086 (0.E2-0.90)
AV T2 (66T 084 (0.78-0.88)
SVV v LVOT (PW) LVEDAI _ 064 (0.53-0.74)
x : GEDVI — 056 {0.37-067)
zmeéna IVC/SVC diametru oD 10128 035 (048062

pozice IA septa Marik PE, et al: Crit Care Med 2009

jsou stanoveny béhem 29 studies, 685 pts
56% response rate to fluid challenge
only 3 studies used echocardiography

dechového cyklu

pasivni elevace DK L e
€]
. ’ ’ ¥
tekutinove vyzvy AT | [pEEmEE
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1 okno (subkostalni), 30s: Pust’te ty infuze !

03/09/2010 10:07:09
1

03/09,/2010 10:07:22
2
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OHCA, 10h po SKG+PCI, sinus 100/min, NAD 0.5, Dobutamin
10 o ug/kg min, IABP 1: 1 100/60 Iaktat 5,4 mmol/l

ight= 216 cm |
1 = 6msec

362 B ch

Klicovy je odhad LVEDP/RVEDP po +1500 mil: 150/70
sinus 90/min, PAWP 19, VTI 18, SV 60 ml, CI 2.6, IABP 1:1, NAD
0.05, Dobutamin 3.0 ug/kg min, Laktat 1 9 mmol/l

19/11/2010 13:57:47

1 LVOT ¥menx 1.01 m/s
LVOT Vmean 0.59 m/s A10~4
LYOT maxPG  4.08 mmHy| 152 \ \:ﬂ
LYOT meanPG 1.82 mmHy| 3
LVOTVTI
LVOT Env.Ti




Otazka rychlosti prisunu tekutin a funkce PK'!

HYPOTENSION / Signs of INADEQUATE PERFUSION
(clinical, low ScvO2, high blood lactates, oliguria)

~

| 1 Screen for Pre-existing Cardiac Disease (Heart Chambers D!manslon)*
Assess: LV & RV contractility - 3 SV (Cl) ]
[ 2 3 %ﬁ_ NORMAL
<L JL Jl | THIGH €I
- RN e T ——— Normal
) = ! LOW CI RV &LV
|| LOW CI - LV EF <45%™ | | LOW CI -RVFailure || ~ Normal RV & LV Function | | Function
\ (£ RV Failure) - : T
i ‘@ VASOPI:ESSOR : { 4 Severe Hypovolemia?
- :
: NG E ) 'm?mho : Preload Responsn{eness? |
ower
: 1 YES J.L =
IR Loy i o SRR, [3 Vasodilation ]

ﬂ @ FLUIDS VASOPRESSOR *%

ASSESS THERAPEUTIC EFFECT + RE-ASSES UNTIL GOALS ARE REACHED
(SAPm > 65 mmHg, ScvO2 > 70%, Absent/improving Lactacidemia, Urinary Output > 0.5 miKg/h)

% When LV Chronic/Acute Dysfunction is detecled,[ LV Filling Pressures assassmam] is mandatory

we¥ Upon institution/titration of Vasoconstrictors, alwasy re-assess LV function

o KARI M www.karim-vfn.cz
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- CVP spise jako
parametr PK/PS nez
indikator volemie

- Circulating stress
volume 30+17%, mean
1290+300 ml (Bakker J,
et al)

- Tachykardie a diast
dysfunkce udrzuje CVP i
u tezké hypovolémie

-  Nebezpedi dilatace PK
pfi rychlém pfisunu
tekutin u preexistujici
dysf PK na IPPV

(Via G, Price S: Crit

Ultrasound J, 2011) -



Septicky sok: Vazodilace a nizky endsystolicky tlak

- Low SVR, ESA = High FS, S,,;, EFLV

19/09/2011 10:16:58

- VysSsi transmitralni E

VC 24-21 mmI

—[em]

2 LvPwd 1.5 cm
1 LYIDd 4.3 cm

EDV(Teich) 84 ml
p 8.91 mmHg

Frq 3.83 kHz|
7w 1.37 m/s
p 7.49 mmHg
Frq 3.51 kHz

5w @ /s J L
p 6.29 mmHg ,:'-] | ]
Frq 3.22 kHz| |

4 v .

p 7.02 mmHg +| -l-2
Frq 3.40 kHz

v 1.32 m/s



Komplexni problematika septickeho soku

Nizka SVR, hypotenze

Varon J, Marik PE (2008) Irwin and Rippe's intensive care
medicine. In: Irwin RS, Rippe JM (eds). 6th edn. Wolters
Kluwer Health/Lippincott Williams & Wilkins, Philadelphia,
pp 1855-1869

Diastolicka a systolicka
dysfunkce:

-15 az 60% pacientl vyvine
kardiomyopatii

Rudiger A, Singer M (2007) Mechanisms of sepsis-
induced cardiac dysfunction. Crit Care Med 35 (6):1599-
1608

Vieillard-Baron A, Caille V, Charron C, Belliard G, Page B,
Jardin F (2008) Actual incidence of global left ventricular
hypokinesia in adult septic shock. Crit Care Med 36
(6):1701-1706

Autonomni dysfunkce
- receptorova downregulace

Cariou A, Pinsky MR, Monchi M, Laurent |, Vinsonneau C,
Chiche JD, Charpentier J, Dhainaut JF (2008) Is
myocardial adrenergic responsiveness depressed in
human septic shock? Intensive Care Med 34 (5):917-922

Chronotropni dysfunkce:
- inadekvatné vysoka HR
- nizka variabilita HR

Annane D, Trabold F, Sharshar T, Jarrin |, Blanc AS,
Raphael JC, Gajdos P (1999) Inappropriate sympathetic
activation at onset of septic shock: a spectral analysis
approach. Am J Respir Crit Care Med 160 (2):458-465

Schmidt HB, Werdan K, Muller-Werdan U (2001)
Autonomic dysfunction in the ICU patient. Curr Opin Crit
Care 7 (5):314-322
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Rozhodovaci algoritmus (propedeutika, 12svEKG a
zakladni TTE)...:Hypotenze, tachy/bradykardie, oligurie,

MAC, laktatémie...
1.) Obstruk¢ni Sok — ANO

NE

2.) Kardiogenni Sok — ANO
NE

3.) Hypovolemicky Sok — ANO
NE

4.) Distribu€ni Sok: sepse ?, - ANO
anafylaxe ?, neurogenni ?

NE

5.) Endokrinni (hypoadrenal.,
hypothyr., DKA), intoxikace

o KARI M www.karim-vfn.cz
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Dékuji za pozornost !

Klinika anesteziologie, resuscitace
a intenzivni mediciny 1. Iékarska fakulta UK
a VSeobecna fakultni nemocnice v Praze

U nemocnice 2; 128 08 Praha 2
T: +420 224 963 366

F: +420 224 967 125
martin.balik@vfn.cz
www.karim-vfn.cz
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