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STATUS QUO

B POCUS je snadny, rychly, bezpecny a neinvazivni

B POCUS je zakladni soucasti dg portfolia v intenzivni péci

B okamzita dostupnost USG pfistroje 24/7

M znalost POCUS v intenzivni péci na urovni basic



PRO-CON

B chceme a potrebujeme znat presny hemodynamicky
typ soku co nejdrive?

...ANO



PRO-CON

H jsme schopni na zakladé primarniho klinického
vysetreni stanovit presny typ soku s dostatecnou
spolehlivosti?

...NE

dostatecnd spolehlivost >80% / k >0,8



KLINICKE STUDIE - DESIGN

Bl urgentni prijem
B RCT / prospektivni before-after

M pacienti s netraumatickym sokem

Rush Exam Protocol
Rapid Ultrasound for
Shock and Hypotension

B POCUS v prvnich 60 — 240 minutach

M typ soku (+kauzalni pricina)

Use the mnemaonic HIMAP-"ED" to remember...

M srovnani s finalni diagnézou e
Ive
M protokol: RUSH 499 ) e

@ RUQ Morison's view

‘ & LUQ splenorenal view
‘ @ Bladder view
Aorta
‘ @ Aortic slide views
Pulmonary

@ Left Lung zone #1
@ Right Lung zone #5
+ Use a curvilinear amray for all views.

+ Add in a search for ectopic pregnancy and DVT
depending upon clinical circumstances.



KLINICKE STUDIE
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Jonesetal. Sasmazetal. Javalietal. Shookohi et al.
2004 2017 2020 2015

M pocet pacientli: 184 180 100 118
M vliv na terapii: - 72% - 25%

M typ studie: RCT prosp b-a prosp b-a prosp b-a



METAANALYZA

The diagnostic accuracy of a point-of-care ultrasound
protocol for shock etiology: A systematic review and
meta-analysis

Sean P. Stickles, MD"; Christopher R. Carpenter, MD, MSc"; Robert Gekle, MD'*; Chadd K. Kraus, DO,
DrPHS; Caryn ScovilleT; Daniel Theodoro, MD, MSCi*; Vu Huy Tran, MD**; George Ubinas, MD'T;
Christopher Raio, MDT

Table 5. Pooled sensitivities, specificities, and likelihood ratios by shock subtype
Shock type Sensitivity (%) 95% CI Specificity (%) 95% ClI (+) 95% ClI (- 95% ClI

Hypovolemic 81 73-88 91 87-94 8. 3.29-20.69 0.07-0.50
Cardiogenic 8 71-92 97 95-99 12.43-46.86 0.12-0.49
Obstructive 68-100 98 96-99 12.06-136.28 0.04-0.48
Distributive 56-72 95 91-98 3.46-89.19 0.11-0.79
Mixed 53-90 8 73-85 0.84-198.84 0.16-0.62

B 357 pacientu



REVIEW

A Systemic Review on the Diagnostic Accuracy of
Point-of-Care Ultrasound in Patients With
Undifferentiated Shock in the Emergency
Department

Ingvar Berg ' , Kris Walpot “ , Hein Lamprecht ° , Maxime Valois *, Jean-Frangois Lanctot #, Nadim Srour
Crispijn van den Brand

In our systematic review, we found that the use of POCUS in patients that presented with undifferentiated
shock in the ED improved the diagnostic accuracy of the shock type and final diagnosis. POCUS resulted in
no changes in fluid administration or vasopressor use when compared to standard care. However, the results
should be interpreted within the limitations of some of the studies that were included in the review.




CO OD POCUS OCEKAVAM?

M rule in > rule out

M ovéreni (potvrzeni) pracovni diagnozy
M identifikace zavaznych nalezu
B nahodné nalezy

M zpresnéni diagnostiky smiseného soku, zejména
identifikace hypovolemie u nehypovolemického soku

M zjiSténi priciny Soku (rychle odstranitelné)



KAZUISTIKA

M 65lety muz, OHCA
B STEMI anteroapikalné
Bl dPCI RIA, v cathlabu sok, NAD+DOB, IABK

M progrese soku

H 1500 ml krystaloidu

M vysazeni IABK a DOB
béhem 6 hodin

H stabilizace







MUZEME BEZ POCUS SPOLEHLIVE ZODPOVEDET

DULEZITE OTAZKY ZA HRANICI ZAKL. TYPU SOKU?

B ma pacient septicky sok s normalni, zvysenou, nebo
snizenou systolickou funkci LK? ...NE

B ma pacient kardiogenni Sok z duvodu selhani LK, PK nebo
obou komor? ...NE

B ma pacient hypovolemii jako vedlejsi nalez?
...NE

B ma pacient plicni hypertenzi?
...\NE



ZAVERY

B POCUS zvysuje spolehlivost urceni typu soku béhem
inicialniho vysetreni

B POCUS muze ovlivnit Iécbu a dalSi dg postup
B POCUS identifikuje nekteré rychle odstranitelné priciny



ZAVERY

B POCUS je fonendoskop 21. stoleti

H ptame se, jestli mame u pacienta v soku provést
auskultacni vysetreni srdce a plic?

M proc¢ bychom se tedy méli ptat, zda provést POCUS?



ZAVERY

B ma byt POCUS soucasti primarniho vysetreni kazdého

pacienta v soku?
ANO




Dekuji z pozornost



MA POCUS VLIV NA MORTALITU?

Does Point-of-Care Ultrasonography Improve
Clinical Outcomes in Emergency Department
Patients With Undifferentiated Hypotension? An

International Randomized Controlled Trial From
the SHoC-ED Investigators

What this study adds to our knowledge
The use of point-of-care ultrasonography had no
ettect on important outcomes for patients with

undifferentiated hypotension, including overall

survival (difference 0.35%), length of stay (difference

0.12 days), inotrope use (ditterence 3.6%), or Huid

administration (difference 74 mL).




VEDE POCUS K UPRAVE TH POSTUPU?

M black box vs. kontrolovana medicina

B chceme védet co presné delame, i kdyz to aktualné
nezmeéni postup? ...ANO



LEVA KOMORA
Hyperkontraktilni
Systolicka dysfunkce
Mormokontraktilni
Kolaps levé komary

PRAVA KOMORA
Dilatovana
Zkolabovana
Normaélni velikost

Mormalni systolicka funkce

Systolicka dysfunkce

PERIKARD

Bez wypotku

Maly vypotek
Strednifvelly wypotek
Kolaps pravé komory
Kolaps pravé sing
DOLNI DUTA ZiLA
Dilatovana
Zkolabovana
MNormalni velikost
Snizena kolapsihilita
Zwyiena kolapsibilita
Mormalni kolapsihilita

PLICE A PLEURA
Oboustranny B profil
Oboustranny A profil
Pleuralni wpotek
Vypotek vpravo = vlevo
Pneumotorax

JAK ROZPOZNAT PRICINU SOKU?

KARDIOGENNI SOK OBSTRUKCNI SOK

Selhanilevé komory B Plicni embolie Il
Selhani pravé komory @

Srdeéni tamponada @

DISTRIBUENTEOK B Tenznipneumnturax‘
(U septického 3oku muie byt piitomna

i systolickd dysfunkce levé komaory) H'ﬁl'llrI::"cnl""oI-Er'\f'”'(:}(’iITIr §0|{ |

NAVOD

1. Diagnostické schéma je uréeno pro inicialni wyietfeni pacienta v Soku,

kdy zahajujeme terapii.

2. Vyietfete srdce alespof ve dvou projekcich, dolni dutou Zilu v jedné projekci, plice a
pleuru v hornim a dolnim BLUE bodé a v PLAPS bodé oboustranné.

3. Oznatte kiizkem zjitténé nalezy v nabidce.

4. Barevne znacky ukazuji typicke nalezy pro jednotlivé typy Soku. Pro urfeni typu Zoku
nemusi byt splnény viechny a hodnoceni je pomocnym dopliikem klinického wyietfeni.
5. Miie nastatkombinace dvou typl Soku, typicky distribugni septicky Sok

a kardiogenni Sok z divodu septické kardiomyopatie.

6. Nalezy u hypovolemického Zoku a distribuéniho Soku se mohou podobat. U
hypovolemického Soku obwykle kolabuje ileva komora, je normokontraktilni a kolaps
pravé komory a dolni duté Zily je wyrazny.

7. U kardiogenniho Soku se lisi nalez podle toho, zda se jedna o selhani levé nebo
pravé komory. MiZe se jednat i o jejich kombinaci.







KARDIOGENNI SOK






















OBSTRUKCNI SOK — PLICNI EMBOLIE
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OBSTRUKCNI SOK — SRDECNI TAMPONADA



















HYPOVOLEMICKY SOK
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DISTRIBUCNI — SEPTICKY SOK
















TROMBOZA - PE










STATUS QUO

. : . . Pathophysiology strongly
The history strongly influences the suspected diagnosis influences treatment

System/priority Indicative findings Shock type Pathophysiology

Obstruction, ,seesaw” breathing,
muffled speech, cyanosis

Echo: no abnormality

detected
Tachypnea, rhonchus, Sa0s, -

hyperresonant sound on per-
cussion, breathing barely audible,
{tension) pneumathorax

Echo:

Arterial hypotension, ventricular fillng |

volume loss,
tachy- (brady-)cardia,
capillary refill time >2 s, lactatet Output-related
ECG changes, oliguria e Extracardiac
— obsiructive

Altered consciousness, Echo: variable
restlessness, depending on
loss of consciousness cause

o Cardiac
s cardiogen
Cool pale (warm) skin,

cold sweat, flush, fever, Echor contractility |
localized complaints/pain ventricular filling 1
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