w, "?:‘5. 1. LEKARSKA
: ) FAKULTA
5/ Univerzita Karlova

VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE

Patofyziologie obéhu,
soku a hypotenze

Jan Horejsek

XXXII. kongres CSARIM 17.-19.9.2026



Pacient A Pacient B

EKG
KESO 72

~V J+ 60ms 10,3 mm

o = - ot PO
: S | OFREKV 79 100 &

 Laktat 5 mmol/I e Laktat 1,5 mmol/I
* ScvO2 45 % * ScvO2 70 %
* Studena periferie, CRT 5s  Tepla periferie, CRT 2s
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1. Vztah tlaku a vydeje

MAP — CVP
SVR

CO =

MAP = CO x SVR

(pfi nizkém CVP)
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MAP 65 mmHg
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CO 8 I/min
nizké SVR
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CO 3 |/min
vysoké SVR
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Sok je definovan nedostateénou perfuzi tkani, nikoli nizkym MAP.
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2. Zilni navrat (VR)

VR =CO

MSFP — RAP

VR =
RVR

MSFP — CVP

VR
RVR
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RIGHT ATRIAL PRESSURE imm Hg)

Pri vysokém CVP klesa zilni navrat a tim i CO.

Guyton, Arthur C.,, Arthur W. Lindsey, and Berwind N. Kaufmann. "Effect of mean circulatory filling pressure and other peripheral
circulatory factors on cardiac output." American Journal of Physiology-Legacy Content 180.3 (1955): 463-468.
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3. Frank-Starlinguv mechanismus

Tepovy objem (SV)

A

Normalni kontraktilita

Snizena kontraktilita

Preload (P)



Hypovolemie Hypervolemie

Y ASV

Normalni kontraktilita

Tepovy objem (SV)

—l—
i AP ASV

Snizena kontraktilif

>

Pozitivni odpovéd na podani tekutin neni sama o sobé indikaci k
podani tekutin.
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Statické parametry preloadu jsou nespolehlivé.
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Deficit or Excess Blood Vohume

Shippy, CLAY R., PAUL L. Appel, and WILLIAM C. Shoemaker. "Reliability of clinical monitoring to assess blood volume in critically ill patients."” Critical care medicine 12.2 (1984): 107-112.
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Passive leg-raising test (PLR)
> — A

R Re-assess COin the semi-
recumbent position ,‘
(should return to baseline)

,  Assess PLR effects by directly l"
| measuring CO ) '
(not with blood pressure only;

Use the bed adjustment
‘._ and avoid touchingthe patient
(pain, awakening)

o o—

/ \
{ Check that th: ) / Useareal-time
. trunklsat 45. / | measurement of CO )
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Kazdy dech je maly hemodynamicky experiment.

Google Gemini 2.5 Flash
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Kochhar, Gaurav, Yatin Mehta, and Naresh Trehan. "Heart—Lung Interaction." Journal of Cardiac Critical Care TSS 2.02 (2018): 061-065.
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4. Dodavka 02 do tkani (DO2)

DO2 =CO x Ca02

D02 =CO x (Hb x Sa02 x 1,34)
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CO 5 1/min
Hb 100 g/I

~

J

Vyssi CO neznamena nutneé vyssi DO2.
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CO 6 I/min
Hb 83 g/I

~




Ao Delivery Dependent Delivery Independent

VO2

" Sv02

Oxygen Consumption (VOz2)

Critical DO:

Oxygen Delivery (DO2)

Pokud je DO2 snizena, Ize kompenzovat pomoci zvysené extrakce.

Russell, Amy, et al. "A physiologic approach to hemodynamic monitoring and optimizing oxygen delivery in shock resuscitation." Journal of clinical medicine 9.7 (2020): 2052.
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5. Perfuze tkani

MPP =~ MAP — CVP

r
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MAP 65 mmHg
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CVP 5 mmHg
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CVP 20 mmHg
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MPP 60 mmHg
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MPP 45 mmHg
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Perfuze organu je nizka nejen pri nizkém MAP, ale také pfi vysokém CVP.
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dobry tlak # dobra perfuze

pozitivni odpoved na podani tekutin
neni indikace k podani tekutin

cilit na jeden parametr vetsinou
nefunguje

vysoké CVP je vzdy spatne
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Dekuji za pozornost.

jan.horejsek@vfn.cz
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  C O   =   M A P   − C V P  S V R


  V R = C O


  V R =   M S F P   − R A P  R V R


  V R =   M S F P   − 𝑪 𝑽 𝑷  R V R


  D O 2 = C O   x   C a O 2


  D O 2 = C O   x   ( H b   x   S a O 2   x   1 , 34 )
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    MPP ≈   M A P − C V P

