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Nemam konflikt zaj




Osnova sdéleni

Kardiovaskularni system




Vyznam klinicke (pato)fyziologie v oboru AlM

Porozumeni patologickemu procesu pacienta




Mlady muz

OA: neg.

FA: neg.

NO: podné zraneni v oblasti krku

-> akutni operacni revize
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| Muz 54 let

OA: Quinkeho edém

) FA: neg.

NO: akutni vznik edemu,
koniotomie v terenu

-> akutni operacni revize
it
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-> riziko obehove nesta
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Mlady muz
OA: neg.
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NO: st. p. KPR pri urazu el. proudem
-> post-resuscitacni pece

~-> obehova nestabllita pro reperfuzni sok
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Muz 68 let

OA: st.p. KCH operaci,
COVID-19+

NO: zastava obehu

vs. na podklade plicni embolie
-> KPR s podanim VT
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DO,

DO, =CO x 1,34 x [Hb] X SpO, + (paO, x 0,003)

intoxikace?\ FO,/UPV nastaveni?
transfuze?




VYBR/

Hodnoty krevnich plynd

{ pH 7,120
Des pCO2 5,97
pra; tpo2 21,8
| Hodnoty oximetrie
Mi s02 98,6
{ ctHb 5,7
Het,c 18,1
Hodnoty elektrolyt(
4 cNa+ 136
cK+ 49
Hodnoty metabolitd
t cGlu 9,4
t clLac 6.8
- Hodnoty korigované na teplotu
metakb pH(T) 7.120
] pCO2(T) 5,97
i pO2(T) 21,8
. Status kysliku
ctO2,e 8,3
p50,e 4,70
cHCO3-(P,st),c 13,5
Vypocitané hodnoty
SBE,c -13,6
ABE,c -13,8
cBase(B,0x),c -13,8
cHCO3-(P,st),c 13,5
cHCO3-(P).¢ 13 Q

kPa
kPa

%
g/dL
%

mmol/L
mmol/L

mmol/L
mmol/L

kPa
kPa

Vol%
kPa
mmol/L

mmol/L
mmol/L
mmol/L

mmol/L
mmaia

7,360

4,80
10,4

94,0
11,0

137
3,8

3,3
0,5

- 7440 |

- 6,14
14,3

- 990
- 15,0

- 146

- 5,6
- 20




Klinicka fyziologie kysliku

Vztah paO, a SpO, a disociacni krivka hemoglobinu
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Transport kysliku

Humidification

Alveolar gas equation

Diffusion Physiological shunt

c
e
N
=
®
w
>~
™
=
0
e
o
o
=
iy
0
c
>,
<
O

Alveolus
Mitochondria

10 20 30 40 50 B0 70 8O 90 100
PO, (mmHg)

Location

https://en.wikipedia.org/wiki/Oxygen%E2%80%93hemoglobin_dissociation_curve derangedphysiology.com




Tenze kysliku v ruznych tkanich

PARTIAL PRESSURE OF OXYGEN IN DIFFERENT ORGANS AND

TISSUES
Organ/tissue PaO, (mmHg)
Brain 33.8 £ 2.6
Lung 42.8

Skin (sub-papillary plexus)
Skin (dermal papillae) = Open Access
Why is the partial oxygen pressure of human tissues a crucial

Ski ficial regi '
in (superficial region) parameter? Small molecules and hypoxia

Intestinal tissue _ . _ , o
Aude Carreau, Bouchra El Hafny-Rahbi, Agata Matejuk, Catherine Grillon ¥ Claudine Kieda

Liver First published: 20 January 2011 | https://doi.org/10.1111/j.1582-4934.2011.01258.x | Citations: 99

Kidney
Muscle 29.2 + 1.8

Bone marrow 489 + 4.5




Prah anaerobniho metabolismu

Pasteruv bod, 0.5 mmHg, aktivita cytochromu respiracniho retézce

Identification of the Critical Oxygen Delivery for
Anaerobic Metabolism in Critically 11l Septic and
Nonseptic Humans

Juan J. Ronco, MD; John C. Fenwick, MD; Martin G. Tweeddale, MD; et al

» Author Affiliations
JAMA. 1993;270(14):1724-1730. doi:10.1001/jama.1993.03510140084034

THE JOURNAL oF BroLocicaL CHEMISTRY
ey - = =y . Vol. 263 ; » 3 25 pp 2
© 1988 by The American Society for Biochemistry and Molecular Biology, Inc. o.. 263, No. 6, Iscus of February 35, pp j.fﬁ:}ifif:%r E}i&

The Oxygen Dependence of Mitochondrial Oxidative Phosphorylation
Measured by a New Optical Method for Measuring Oxygen
Concentration*

(Received for publication, May 21, 1987)

David F. Wilson}, William L. Rumsey, Thomas J. Green, and Jane M. Vanderkooi

From the Department of Biochemistry and Biophysics, Medical School, University of Pennsylvania,
Philadelphtia, Pennsylvania 19104




Patofyziologie hypoxie

ORIGINAL ARTICLE

Arterial Blood Gases and Oxygen Content

HypOX|e VS. hypOXém |e in Climbers on Mount Everest

’ ' ' Michael P.W. Grocott, M.B., B.S., Daniel S. Martin, M.B., Ch.B.,
_> h Oxe m Ie bez h OXI e? Denny Z.H. Levett, B.M., B.Ch., Roger McMorrow, M.B., B.Ch.,
. Jeremy Windsor, M.B., Ch.B., and Hugh E. Montgomery, M.B., B.S., M.D.,

for the Caudwell Xtreme Everest Research Group*

Table 2. Arterial Blood Gas Measurements and Calculated Values for Pulmonary Gas Exchange from Four Subjects
at an Altitude of 8400 m, during Descent from the Summit of Mount Everest.*

Summit®
The Balcony Pe, 253 mm Hg
Pe, 272 mm Hg r’IO._, 43.1 mm Hﬂ: .
Camp 4 PIO., 47.1 mm Hg subject No. Group Mea“
Ps, 292 mm Hg

Camp 3 e :
Ps, Ha;nrfm Hg ~ PH
PO, 56.5 mm Hgl o
s PaO, (mm Hg)T
o 2 ( 2)1
Pe, 350 mm Hg ]
PaCO, (mm Hg)T

PO, 63.4 mm HL'-‘_"“'-—-..._‘_H_
2 B ek

~Base Camp Bicarbonate (mmol/liter) i
Ps, 403.5 mm Hg -
PiO,, 74.7 mm Hg
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Base excess of bloodi: -6.3

Lactate concentration (mmol/liter) 2.0
Kathmandu
P8, 650 mm Hg

P1O,, 126.2 mm Hg 5302 [%} :E: 68.1
Hemoglobin (g/dl)§ 20.2
Respiratory exchange ratio¥ 0.81
London

P, 754 mm Hg 0
/,.P:OH._ 148.0 mm Hg PAOZ — Mm HgT*’k 324

Alveolar-arterial oxygen difference — mm Hg7 2.89




Patofyziologie hypoxie

Hypoxie bez hypoxémie?

Typy hypoxii: hypoxicka, anemicka, stagnacni, cytotoxicka




Patofyziologie hypoxie

Akutni hypoxie jako stresovy faktor

Reakce na urovni organovych funkci

Reakce na urovni bunecneho metabolismu




(Pato)fyziologie umele plicni ventilace

Pretlak v hrudniku
Ovlivnéni prilehlych organu

Abdominalni kom tment
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Kardiovaskularni system a UPV

Plice = konduit mezi ,,pravym™ a ,levym™ srdcem

Tlak na pravou sin

el

Snizeni poddajnosti ostatnich srdeCnich oddild a EDV, snizeni toku



Funkcni rezidualni kapacita

FRC = RV + REV (dospelicca 3 L)

Vyrovnani plicni elastance a expandibility hrudni steny
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Ledviny a UPV

Korelace AKI s UPV a UPV s AKI

Snizeni perfuze ledvin, glomerularni filtrace,
exkrece sodiku a diurezy




AP a UPV

Norma 5 — 7 mmHg, IAH > 12 mmHg, ACS > 20 mmHg s organovou dysfunkci
nebo selhanim

Elevace branice, bazalni atelektazy, V/Q nepomeér

Vysoky PEEP vede v dusledku ke snizeni
srdecniho vydeje

IAH PEEP matching efektivni spise u pacientt s ARDS

Adjustace Pplat u IAH Higher I1AP

Silva et al., 2022, Semin Respir Crit Care Med



Shrnuti

aklad diagnostiky a terapie kritickych stavu
ntervenci v AIM (tekutiny, vazopresory, kyslik, atd.)

U a vyznamu inzultu na organy v kontextu jejich dlouhodobe
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