CVP jako monitoring
dechového usili
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Mechanical power equation

t)
g

Tidal
Volume
:

Volume {mL)

FEEP
Volume
E

L .

0 51 15w
PEEP
Pressure (cmH,0)

25 a0 35
Plateau  Peak
Pressure Pressure

1
Power, = RR - {.&.FE . [E - ELys +RR -

(+1:6)

‘R AV - PEEP
60-/:F '“"]Jr }

Gattinoni L, Intensive Care Med 2016



Dechoveé usili

Respiratory drive
— elektricky / chemicky signal prenaseny z dechového centra na

dychaci svaly

Respiratory effort
— mechanicky vystup (i.e., prace / energie / tlak / objem) dychacich

svall pusobici na respiracni systém
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Spontaneously breathing acute hypoxemic respiratory failure patient

' '

4 respiratory drive

(hypoxia, lung edema, reduced compliance
inflammation, agitation)

' '

lung inhomogeneity
(gravitational forces, regional inflammation)

occult pendelluft

4 inspiratory effort (Ventral to dorsal shift of gas at the soug:::Z Ib:ot"lg\gg:r of
beginning of inspiration)
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Moznosti monitorovani

Pro exaktni monitorovani dechového usilii je zlatym standardem

monitorovani jicnového tlaku



‘ Transpulmonary pressure

Alveolar pressure (Pay) ~ Airway pressure (Paw)
Pleural pressure (Pp) ~ Esophageal pressure (Pes)
Transpulmonary pressure (Prp) ~ Paw - Pa. ~ Paw - Pes

Airway pressure (Paw)
Pleural pressure (Ppt)
Esophageal balloon

Alveolar pressure (Paw) ‘
catheter pressure \

monitor (Pes)
Typel
pneumocyte
‘ Type Il

Esophageal pressure  Peak end-inspiratory transpulmonary pressure (P,) <20 cmH-0
Swing in transpulmonary pressure (AP)) <15 cmH-0
Peak inspiratory muscle pressure (Pryus) 5-10 cmH-0O
Esophageal pressure swing (AP..) 3-8 cmH->0
Transdiaphragmatic pressure swing (APy) 5-10 cmH-0O
Pressure time product (PTP) 50-100 cmH-0/s/min

Bertoni M, Critical Care 2020



Simplicity is the

Jltimate sophistication.

Llconardo da Vinci




Why Physiology Is Critical o
to the Practice of Medicine
A 40-year Personal Perspective

. . Clin Chest Med 40 (2019) 243-257
Martin J. Tobin, MD https://doi.ora/10.1016/i.ccm.2019.02.012

WORK OF BREATHING




Klinické priznaky

Palpace fazické aktivity m.sternocleidomastoideus

Tracheal tug — palpace kaudalniho pohybu trachey v pribéhu inspiria
Vpadavani suprasternalniho prostoru

Vtahovani mezizebernich svall

Nasal flaring

Zapojeni auxiliarnich brisnich svalt v exspiriu

Typ dychani — abdominalni vina

Poceni, vyraz pacienta
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Detection of strong inspiratory efforts from
the analysis of central venous pressure swings:
a preliminary clinical study

48 pacientu, spontanni ventilace ZEEP / CPAP 10 cm
H,O
cut off pro excesivni dechové usili: APes >8 mmHg

soucasné hodnocené klinické znamky nadmeérného

dechového usili

Colombo J, Minerva Anestesiologica 2020
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With ZEEP
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Senzitivita ACVP k detekci nadmérného dechoveého usili

Colombo J, Minerva Anestesiologica 2020
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A novel method for transpulmonary pressure estimation using
fluctuation of central venous pressure

- pediatricka populace s ARDS — UPV + NMBA
- ,cACVP-derived APpl“ - k x ACVP (k = A Paw /A CVP)

korekce vlivu zevnich faktoru
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Kyogoka M, Journal of Clinical Monitoring and Computing 2020
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Transpbulmonalni tlak
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Estimating the change in pleural pressure
using the change in central venous pressure
in various clinical scenarios: a pig model study

v *
W N

- sledovani korelace ACVP s APpl za ruznych hodnot i.v.

volémie a |AP

- ,CACVP-derived APpl” - k x ACVP (k = A Paw /A CVP)

korekce vlivu zevnich faktoru

- cACVP-derived APpl — porovnavany s primo merenym

pleuralnim tlakem (intrapleuralni katetr)

Kyogoku M, Intensive Care Medicine Experimental 2024
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Assessment of Inspiratory Effort in Spontaneously Breathing
COVID-19 ARDS Patients Undergoing Helmet CPAP:

A Comparison between Esophageal, Transdiaphragmatic and
Central Venous Pressure Swing

- 30 pacientd s CARDS, neinvazivni ventilace
- PEEP trial (0-5-10 cmH,0)
- Korelace ACVP s respiracnim usilim:
nizke (,bezpecné”) — cut off A Pes < 10 cmH,0

excesivni — cut off A Pes > 15 cmH, 0

Lassola S, Diagnostics 2023
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Sensitivity
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Estimation of the transpulmonary pressure from the central venous
pressure in mechanically ventilated patients

- 20 pacientt na UPV

- f-CVP —software pro filtraci vysokofrekvencni kardiogeni
oscilace

- Cile - korelace P, vypocitaného dle CVP, f-CVP a PES

- schopnost f-CVP identifikovat hodnoty P, >10 cmH20.

Franchi F, Journal of Clinical Monitoring and Computing 2024
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Detekce vysokého P, :
AUROC 0.97

senzitivita 100%, specificita 80%, PPV 62.5%, NPV 100%

Franchi F, Journal of Clinical Monitoring and Computing 2024



Review

Respiratory Variations of Central Venous Pressure as Indices
of Pleural Pressure Swings: A Narrative Review

Michele Umbrello *'©, Sergio Cereghini and Stefano Muttini Diagnostics 2023



Monitorovani repiracniho usili dle CVP

Pro:

Jednoducha, bezpecna a bézné dostupna metoda
PouZitelna u pacientll na spontanni ventilaci i UPV
Korelace s Py, i Pes

NizSi elastance VCS oproti jicnu

Presnost v béznych hodnotach CVP



Monitorovani repiracniho usili dle CVP

CON:
Superpozice vysokofrekvencni kardiogenni slozky
Limitovana presnost pri extrémnich hodnotach CVP (?)

Limitovana presnost u pacientu s usilovnym exspiriem



Zaver

Vychylky CVP Ize pouzit k orientacnimu zhodnoceni
dechoveho usili

Hodnoty ACVP > 10-12 cmH,O — riziko rozvoje
VILI / P-SILI

Vzdy v korelaci s klinickymi projevy excesivniho dechového

usili
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