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Co mi rika echokardiografie a hrudni sono?
- LV dysfunkce a stanoveni LVEDP/LAP, diagnostika MV
- Diferencialni diagnostika ARDS vs. kardiogenni edem
- RV dysfunkce a stanoveni PH
- Preload
- Patologie pleury a plicniho parenchymu
- VentilaCni strategie

- Zvoleni polohy pacienta, pronace, semipronace

- Indikace k bronchoskopii
- Indikace a kontraindikace recruitment manévru

- Detekce intrakardialnich zkratu
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Hemodynamika a respir. selhani

PREDICTORS OF DEATH & PROLONGED

VENTILATION - N =330

Characteristic Alive and not ventilator-  Dead, ventilator-dependent, or P
dependent by day 15  with tracheostomy by day 15

Day 3 PaCO, (mmHg) 39 (33 to 44)
Day 3 PaO,/FiO, 174 (146 to 195)
Day 3 PEEP (cmH,0) 5(5109)

Day 3 oxygenation index 10.4 (8.2 to 14.7)
Day 3 SOFA score 9(7t010)

Day 3 shock (n [%]) 14 (19)

41 (36 to 47) 0.012
153 (105 to 198) 0.013
8(5t012) 0.003
13.9 (9.3 10 23.1) 0.001
10 (7 to 13) 0.055
99 (39) 0.001

2nd International Study of Mech Ventilation and ARDS-net
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Investigators. CRIT CARE 2007
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Diagnostika zvySeného LVEDP a LAP

THE BERLIN DEFINITION OF ACUTE RESPIEATORY DISTRESS SYNDROME

Table 1. The AECC Definition’—Limitations and Methods to Address These in the Berin Definition

AECC Definition

AECC Limitations

Addressed in
Berlin Definition

Timing Acute onset Mo definition of acute* Acute time frame
specified
ALl category All patients with Pao.s Misinterpreted as 3 Mutually exclusive
Fro, =300 mm Hyg Pac./Fio. = 201-300, subgroups of
leading to confusing ARDE by severity
ALIARDS term ALl term removed
Croygenation Pac./Fio. =300 Inconsistency of Pac.’ Minimal PEEP level

Chest radiograph

S FAT e

Rizk factor

mirm Hyg {regard-
less of PEEF)

Bilateral infiltrates ob-
served on frontal
chest radiograph

FAWEP =18 mm Hg
wihen measured or
na chinical ewvi-
dence of left atrial
mypertension

Mone

Fics ratio due to the
effect of PEEP and/ar
F [ =

Foor intercbserver
reliability of chest
radiograph
interpretation®®

High PAMWP and ﬁ.-':iDS
may coexist™

Poor interobserver
reliability of PAWPF and
clinical assesmeants of
left atrial
hypertension™

Mot formally included in
cefinition”

added across
subgroups

Fio, effect less
relevarnt in severs
ARDSE group

Chest radiograph
criteria clanfied

Exarnple radiographs
created®

FAVYP requirerment
removed

Hydrostatic edama
not the prirmmary
cause of
respiratory failure

Clinical vignettes
created® to help
exclude
hydrostatic edema

Incluced

When none
identified, nesd to
objectively rule out
hydrostatic edema

Aobreviations: AECT, American-European Gonsensus Sonferance; ALL acute lung injury; ARDS, acuta respiratory dis

tress syndrome; Fios, fraction of inspired axygen; Pad,, arterial partial prassure of axygen: PAWP, pulmonary artary

wadge pressura; PEEP, positive and-expiratory pressurs.

Bayailable on request.

ALl
e Bilat infiltraty
* Hypoxemie -
P,O,/F.0,<300
* PCWP<18

mmHg (neni
evidence
zvyS.LAP)

ARDS

* Hypoxemie -
P.O,/F.O, <
200 torr

(Cons.conf.1994)



LVEDP a LAP

A Transmitralni doppler a
100 % PPV pro PAWP
>18 mmHg
(Boussugues A, et al:
/\  Crit Care Med 2002,
Giannuzzi P, J Am Caoll

Tin]e‘ ms Card|0| 1994)
Vargas F:
- - - S VT Pulmonary venous
Pulm Veins PW Systolic Fraction (SF) = Y
S VTI + D VTI flow. J Crit Care
2004

0)
SF >55% SE < 40%

PAOP < 15 mm Hg PAOP >18 mm Hg

SNl PPV 100%

PPV 100%
W (059 CI, 63-100%) ;

(95% Cl, 52-100%)
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Je to opravdu ARDS ?
Jaky je LVEDP ?
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Hemodynamicka indikace k IPPV a PEEP:
U snizené systolické funkce LK

* Vzestup RVEDV a pokles LVEDV (preload)
(Pinsky MR: Intensive Care Med 1997)

 Pokles transmuralninho AP (Pinsky MR: J Appl
Physiol 1993) snizuje LVESV (ESA, afterload)

* Vzestup SV (Naughton MT: Circulation 1995)
reverzni pulsus paradoxus -
dUp effect
(Pp, BPs variation)
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IPPV a PK

V1 je determinantou vzestupu PVR (Vieillard-Baron A: J Appl
Physiol 1999, Poelaert J: J Cardiothorac Vasc Anesth 1994)

1.) Spatné nastavena IPPV mUze pfispét k:
» poklesu RVEF
 vzestupu RVEDYV a dilataci RV
2.) Permanentni vzestup PVR vede k akutnimu cor pulmonale:
* a.) RV dilatace (RVEDA/LVEDA>0.6)
 b.) paradoxni pohyb septa

4.) Vzestup CVP sniZuje syst. preload |
5.) Pokles SV and CO
e pulsus paradoxus

« dDown effect (Pp, BPs variation)

o KARI M www.karim-vin.czj
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ACP CCP

Diastole Systole

20-Apr-08
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Dysfunkce PK na UPV

Anaesthesia 1994)

0 100 7 N =352 ARDS patient (1980-2006),
cases iy
80 60
60 42
52
40 25 e
0
18-26 27-35 >35

101 ACP

O Mortality (%)
W ACP (%)

Pplat (cmH20)

O KARIM

1.LF UK AVFN V PRAZE

ARDS: ACP az 33% (Jardin F, Intensive Care Med 2007)
Pri Pplat do 27 mbar jen 13%

Preziti na IPPV je linearné souvisejici s EFPK (Steltzer H, et al:

N = 352 ARDS
patient (1980-2006),

101 ACP cases

ACP 13%
for Pplat < 27
cmH20

Jardin F, Vieillard-Baron A. INT CARE MED 2007

www.karim-vfn.cz
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Ublizovani PK na UPV: Recruitment maneévr

Pokles El (D2/D1)= RV tlakové pretizeni, riziko ACP

Pokles SV, a LV preload redukuje SV a CO o0 50% a MAP o
20% (Nielsen J: Intensive Care Med 2005)

Before LRM Endof20sLRM ¢

LVEDA (cn

=3

Critical Care 2009, 13:R59 (doi:10.1186/cc77886) 5

Research

201

o

RVEDA (cm?)

<]
1=

o

=)

S

TOLP

T0 T20130 TOLP

Open Access

Respiratory and haemodynamic changes during decremental
open lung positive end-expiratory pressure titration in patients

with acute respiratory distress syndrome
Christian Gernoth1, Gerhard Wagner2, Paolo Pelosi® and Thomas Lueckel



Ochrana PK na UPV e

Limitace Pplat pod 27-30 7
mbar, Vt max 8 ml/kg g,

thetic
20 “"'"{" mbL__¢
ImL wuLTIPLE DOSE VI |
FOR 1M OR SC USE ON.'*
Rx Onl

Rezimy se spont. aktivitou oo

Evakuace sig. pleur vypotku:

nizeni TPP Ppl Prone Positioning Uﬂlﬂaﬂﬁ the Right

Snize abplat Ventricle in Severe ARDS

FOB eliminace atel ektéZ Antoine Viellard-Baron, Cyril Charren, Vincent Caile, Guillaume Belliard,
Bernard Page and Frangois Jardin

I/E, RR a Vt: Minimalizace Chest 2007;132;1440-1446; Prepubiished onling October 8, 2007,
01 10.137achest.o7-1013

airtrapping

......

BeforaPP = - [
Pronaéni poloha ¢asné
(>60% FiO,)

Cave preload a ACP/CCP !
Vasopressin a redukce NAD
Nebulizace PGI, nebo NO
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Sekvencni interpretace hrudniho UZ
(Via G, et al: Minerva Anestesiol 2012; 78: 1282-96)

PLEURAL INTERFACE CHEST
(Aeration? Ventilation?) WALL

SUB-PLEURAL SPACE

(Quantification of Aeration)

s I

Identification of the INTERCOSTAL SPACE
(Subcutaneous Emphysema, Tissue Edema, Thick fat tissue may prevent any further analysis)

ARTE FAC'I'S

T = Agrated lung IMAGES |
e it : e TR S = Elllﬂlﬂ!‘do’tlﬂﬂ'!lﬂildlﬂn‘ |
- SLIDING ABOLITION LUNG SLIDING 3
( No_Ventilation ) ( Ventilated lung ) (obviously entails Absence of Ventilation)
[
: {} Non Venﬂhud area
Lung Pulse ? I::() .
- YES
i @ Multiple B Lines ? Tissue-Like Fluid
Bebinet no /! f Confirm with Confirm with
Sub-pleural " " YES || "SHRED SIGN" “SINUSOID SIGN"
consolidations? A-Pattern 7
Normal @
"o ﬂ o NOFMO-ASrated “B-Pattern” ¥ Consolidation
v (single B-ines Sonographic Interstitial Syndrome omplete de-seration
“A-Pattern” wio sliding may be found)  Loss of air content / Accumulation of cells/fluids (4/- Dynamic Alr
Fossivle neumothor “B-Pattern” 1\.} {} ‘} Bronchogram)
_ fi Non Ventilated,
s"':::';‘;,"o',",;"’" Hw:"m:t:d wea | SPACED || CROWDED | COALESCENT By hukcn
imple, Comp
in a more laceral area Loss of air cantent, “septal” “alveolar” “white lung” ComplexSgptated



Systematicky pristup v hrudnim UZ navazujici

na echoprotokol: 12 zon

]

a!& LUNG ULTRASOUND @l&

[ PATIENTNAME: ... ... GENDER: (UM [JF DATEOF BIRTH: ............_...

| OPERATOR: .......................... EXAMDATE: ................ HOUR . wses. STORACE CODE .coviosinirsmssmans sasanss
HISTORY: wiionarissasssninesnrsannss

i SPONT VENTILATION: RR = ... Resp Distress: [J Yes [J No Decugitus: [J Sup O Lat O Pron [J Semirec |

| MECH VENTILATION: a) Modality: [0 PCv [l DuoPAP [ ASV [CPsv [1siMv O NIV O CPAP
b) Settings/Pattern: PEEP/Ps = ......J...... Ppeak...... Pplat ...... RR e EE 8 i HA——

| EGAJEAB: pH ... pCO2 ... HCO3-..... BE ..... PO2..... PIF .. 8p02% .......... Hb

INDICATION: O DIAGNOSTIC [J SCR.EENING [0 MONITORING [0 PROCEDURAL GUIDANCE
Tree OF Exam: [ simplified [ comprehensive [J focused (ANT / POST)

R E

ANT ANT

POST LUS Score = POST

Legenda: 0 = A-Pattern (or nearly normal). 1 = B-Pattern (B-lines >3ffield, well spaced); 2 = B-Pattern
(crowded, coalescent +/- subpleural consolidations) 3 = Consclildation* E= Effusion*; Pn = Pneumothorax**;
NS= Sliding Abolition; LP=Lung Pulse *(3 and E: characterize below in description) **(lindicate Lung Point(s) )

DESCRIPTION ........c.ccvvvnnnnnnn,

Diagnosis

[ Suspected [ Notmade [JSecond Opinion needed ~ =—-==-=omccmmmmmmmee
Signature
I.LF UK AVFN V PRALE

Prava:

Horni: Ant — Lat — Post
Dolni: Ant — Lat — Post
Leva:

Horni: Ant — Lat — Post
Dolni: Ant — Lat — Post

(Via G, et al: Minerva
Anestesiol 2012)




Fluidothorax a pneumothorax: Snizeni Ppleur snizuje
TPP a Pplat potrebny k recruitment plic. parenchymu

- Kvantifikace

Terapeuticka punkce: obvykle
nad 350-400 m|

Diagnosticka punkce

- Volume = separation [mm] * 20
(prediction error 150 ml)

Balik M, et al: Intensive Care
Med 2006

Peris A, Balik M, et al: Anaesth
Analg 2010
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Priznivy dopad drenaze na oxygenaci a dobu
IPPV

19 studii v metaanalyze

Vzestup paO,/FiO, 0 18%
po drenazi

- Goligher et al: Crit Care
2011

Dopad na dobu UPV, LOS a
mortalitu

- Pozitivni, ale bez stat
signifikance (Fartoukh et al:
Chest 2002, Adenigbagbe
A: Chest 2007)

- Cim v&t3i objem, tim vétsi
benefit (Talmor et al:
Surgery 1998)
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Vzestup paO,/FiO, 0 30
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Detekce pleury, puls, sliding,’A a B linie

A linie: reverberace pleuralni
linie
B linie: Interlobularni septa

akumuluji tekutinu, 25-28%
nad branici na UPV

« ALI, ARDS

e kard. pl. edém

e pneumonie

 chronic interst. proces

Pfedchazeji X-ray u edému
(Badgett RG 1996,
Lichtenstein 2005, 2007)
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Odhad preload: A vs B linie
PAOP < 13 mm Hg: A-predominance 90% specif., 67% sens.

PAOP< 18mmHg: A-predominance 93% specif., 50% sens.

A-predominance: tekutinova vyzva bez inic. rizika pl. edemu

A-predominance B-predominance A-predominance B-predominance

PAOP 4 A AB g B PAGP  » A AR B B

op | profile  profile  profile profile profile [ 28 | profle  pofle  profle profile profie
C a v R "
-y | 8
- a5 . | 35 | i
| 24 L | 24 | &
L 23 ] -y

a2 L LL L n . (113
™ 2 (11} = e
- o . e " 20 ] . gl
[ 19 ] . 1] .
L saw | 18 (T TS

17 L] '] (11} 17 L] ] (1Y)
16 ] * . o 16 ] . . -
[~ 15 ] (1 1] sew [ 18 ] [ (11 T
L (IIIIT] . [ 1] sesen s »

13 [IT1] " [ i3 | wsae " [ ]
2] ew » (1] " 42 (1] . [ an
T 1| seses sess (TT11] T 1] seeeE sess (1211
10 {117 . " L 1) 0] s L] L 1] e
C 9] wesess » - L ~ 8] esese @ 1) .
N sse L] . B (1T . .
3 ] ] B L] .
T g] we - 6] wee .
C 5] _eene » * " 5] esee [ .
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Daniel Lichtenstein: Chest 2009




4 stupné konsolidace plicn

iho paren
— Alinie, vzdusna | e |
plice, oj. kometa,

Z linie pfipustné

chymu dle UZ

0 17:02:

1 - B linie, do B4- 1] — B linie IV - Konsolidace,
7 mm, Alinie neni 3 mm az dynamicky
patrna splyvajici

bronchogram, diff dg.

"o,

atelektaza se
statickym (fluidnim)
' bronchogramem
S ,’_ : Towo/zmnn e v
y. -; 15+, = i_ﬁf' 3 5 ’. ;
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Bedside Ultrasound Assessment of Positive
End-Expiratory Pressure-induced Lung Recruitment

Belaid Bouhemad?, Hélene Brisson', Morgan Le-Guen', Charlotte Arbelot!, Qin Lu', and Jean-Jacques Rouby’

Quantification of reaeration® Quantification of loss of aeration .

, , ) ) ) — US reaeration
1 point 3 points 5 points 5 points 3 points 1 point
Bl — N B2 — N C— N N — C N — B2 N — B1 Score(40pts
B2 - B1  C B 81 —c 81-2 ARDS,ALI):
C — B2 B2 — C

US a PV curves
Definition of abbreviations: B1 = multiple well-defined either regularly spaced
7-mm apart or irregularly spaced B lines (moderate loss of lung aeration); B2 = PEEP O ----- 15

multiple coalescent B lines (severe loss of lung aeration); C = lung consolidation; (AJ RCCM 2011)

N = normal pattern (normal lung aeration).

A PEEP=induced Lung Recruitment {ml) B PEEP=induced Lung Recruitment (ml) C FEEP-induced Change in Pals (%)

1400 - . 1400 250 rho = 0,63; p<.05

iono ] O = 0-88; p<.0001 o ‘/; 1900 . 200

1000 - Skore 0-36 bodu (0-1-2-3 ve 12 zonach) /

800 Korelace tésnéjsi u difuzniho postizeni { .

500 Konsolidace (IV) do multiple B lines (lll) dole vpredu a lateralné + o
nahore vzadu. IV bazalné a kaudalné bez efektu recruitment o

400 -

LUS (dynamicky) nepotfebuje sedaci/relaxaci jako PV tool (staticky) ©
2001~ LUS neodliSi hyperinflaci (lokalni a globalni — UIP)

r
0 _H% 0 l‘:i —50 ; )
e /
/

—EDD / T T T T T T 1 —EU'D T T T T T T T T T 1
0 2 4 G 8 110 12 14 =4 ==4<6 =6<8 =8 0 2 4 & 8 0 12 14

Lung Ultrasound Reaeration Score Lung Ultrasound Reaeration Score Lung Ultrasound Reaeration Score




Lung recruitment score a jeho vyuziti

Intensive Care Med 2013)

- Homogenita parenchymu: Difuzni postizeni s efektem (Constantin 2010)

ARDS: Rozhodnuti o LRM, korelace (nespec.) s EVLW (Baldi G:

- Stupen konsolidace: lll do Il anebo I; [l do |; ale IV do Il nebo Il
vzacné (lateral, anterior dole, nebo posterior nahore)

Med 2004)

- Derecruitment anterior, lateralne, vzadu posterior (Soummer A, et al: Crit

Care Med 2012)

- <13 extubace

Monitoring efektu polohovani a pronaéni polohy (Tsubo T: Crit Care

Predikce selhani SBT (na konci intervalu na T-tubusu u OT]I)

>17 postextubacni distress a NIV

Postextubation Postextubation

Monitoring efektu ATB a terapie VAP (Bouhemad B, Crit Care Med 2010)

Overall SBT Failure SBT Success Success Distress
100 Patients 14 Patients 86 Patients P 57 Patients 29 Patients p
LUS before SBT 12 [9-15] 13 [10-17] 12 [8-15] NS 10 [6-13] 15 [13-17] <.001
LUS end of SBT 13 [9-17]° 15 [13-21]° 13 [8-17)° 002 10 [7-13] 19 [16-21]° <.001
LUS H4 postextubation — — — — 10 [7-15] 20 [17-23)5¢ <.001
BNP before SBT, pg/mL 227180-590] 180 [75-823] 241 |79-541] NS 139 [64-316] 475 [232-689] 003
BNP end-SBT, pg/mL 205 [75-628)" 207 [75-1260)° 201 |73-518] NS 137 [65-315] 459 [152-958] 002
BNP H4 extubation — — 212 |82-553) — 152 [63-301] 465 [166-915] 001



Pro¢ nebudu u tohoto pacienta provadet
recruitment manevr ?

—— —

HAP s aspiracnim podilem

Dynamicky bronchogram —
po provedeni FOB a BAL

o KARI M www.karim-vfn.cz
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O 36h pozdeiji............ S

BIPAP, PEEPext 10 mbar
L- semipronace, fyzioterapie
Terapie sept Soku

Nasl. propad EFLK z 44% na
26% s opét vzestupem na 45%
- septicka KMP

36h: Na PSV s NAD 0,3
ug/kg.min

Extubace za dalSich 48h

1.LF UK AVFN V PRAZE

36h

na luzku 06 20



Prevalence and prognosis of shunting across patent foramen ovale
during acute respiratory distress syndrome*

Armand Mekontso Dessap, MD, PhD; Florence Boissier, MD; Rusel Leon, MD; Serge Carreira, MD;
Ferran Roche Campo, MD; Frangois Lemaire, MD; Laurent Brochard, MD

Prevalence stfedné a vice zavazného R-L zkratu je u ARDS 19.2%
ZavaznéjSi poklesy paO2/FiO2
Cetnéjsi pronace, aplikace NO
DelSi dobu pobytu na UPV a ICU
Critical Care Med 2010
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Strategie nastaveni ventilatoru: TTE a LUS
* Pplat max 27-30 mbar, Vt 6-8 ml/kg, eliminace airtrapping

* Cor pulmonale: NizSi PEEP a vyssi FiO, (do 60%)

e Akutni Cor Pulmonale, PH: PaCO, < 65mmHg, pH > 7.30
* Preload ve vztahu k pravému srdci, CVP !l (<15 mmHg)
e (Casna pronace, semipronace

* FOB intenzivistou 24/7

* Pfisna limitace recruitment manévru

e Casovy faktor: Recruitment (desitky minut) vs postupné otvirani
a hojeni plice bez hemodyn. kolapsu (desitky hodin)

* Indikované podani iNO, PGl,
o KARI M www.karim-vfn.cz 25
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Déekuji za pozornost.

Klinika anesteziologie, resuscitace
a intenzivni mediciny

1. lékarska fakulta UK

a VSeobecna fakultni nemocnice v
Praze

U nemocnice 2; 128 08 Praha 2
T: +420 224 967 126

F: +420 224 967 125

E: karim@vfn.cz
www.karim-vfn.cz

Klinika anesteziologie, resuscitace a intenzivni mediciny
1. Iékarske fakulty UK a VSeobecné fakultni nemocnice v Praze

Adresa: U nemocnice 2; 128 08 Praha 2
www.karim-vfn.cz
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