Dusan Merta, BPPV

NG

zari 2015




e napéti srde¢niho svalu pred zahajenim stahu (na konci
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@ je urCen enddiastolickym objemem (EDV)
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FRANK-STARLINGUV ZAKON

THE REGULATION OF THE HEART BEAT. By 5. W.
PATTERSON, H. PIPER axp E. H. STARLING.

(From the Institute of Physiology, University College, London,
and the Physiological Institute of the University, Berlin.)

THE employment of the heart lung preparation has enable us to study
and analyse much more completely than was formerly the case the
mechanical performance of the mammalian heart and to obtain clearer
ideas of its capacity for work and its power of adapting its work to the
mechanical conditions imposed upon it. We have learned that while
the inflow is maintained constant, the output from the left ventricle is
unaltered by rate of heart beat or by the resistance presented by arterial
pressure, and on the other hand, that within wide limits the heart is
able to increase its output in direct proportion to the inflow. The study
of the respiratory erchnnges of the he.art lung prepnratmn has shown

that the metabolism of the heart increases or dimin g e —

! PATTERSON, PIPPER, STARLING: The regulation of the heart beat
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THE employment of the heart lung preparation has enabled us to study

and analyse

We have lem-ned thm. w]n]e

the mﬂow 18 mmntamed eonstant, t'.he output from the left ventricle is
unaltered by rate of heart beat or by the resistance presented by arterial
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! PATTERSON, PIPPER, STARLING: The regulation of the heart beat
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L PATTERSON, PIPPER, STARLING: The regulation of the heart beat
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! PATTERSON, PIPPER, STARLING: The regulation of the heart beat


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1420509/pdf/jphysiol01980-0001.pdf

FRANK-STARLINGUV ZAKON

OTTO FRANK (1865 — 1944) ERNEST STARLING (1866 — 1927)
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FRANK—STARLINGUV ZAKON

SARKOMERA

tepovy objem

3:0HM y&lka sarkomery
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DOg[m//min] = COy/min - Hbig/1 - S305 - 1,391/ I




DOz[m//min] = COy/min - Hbig/i - S305 - 1,391/




FYZIOLOGICKE POZAD{

DODAVKA O> (Delivery)
'Dozlm/,mfnj = CO[/,'m/n] . Hb[gr/j . 8302 . 1,39[m/,g] J

NN
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FYZIOLOGICKE POZAD{

DODAVKA O> (Delivery)
DOz[m/ min] =— CO[/ min] * Hb[g n- Saoz . 1,39“77/ el J

sl o I 1 0y
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FYZIOLOGICKE POZAD{

DODAVKA O> (Delivery)
DOz[m/ min] = CO[/ min] * Hb[g - 8302 . 1,39“77/ el J

sl o I 1 0y

DO:; = CO - (Hb- S,0; - 1,39 + P,0: - 0,0225)
N e’

rozpustény O
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preload — tepovy objem



preload — tepovy objem — srdec¢ni vydej



preload — tepovy objem — srdecni vydej — dodavka O.



FYZIOLOGICKE POZAD{

preload — tepovy objem — srdecni vydej — dodavka O,
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o tlakové

e CVP
e PAOP
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PARAMETRY PRELOADU

STATICKE PARAMETRY

o tlakové

e CVP
o PAOP

e jen dveé studie nasly néjakou souvislost mezi CVP a
intravaskularnim objemem (obé u stojiciho koné)
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PARAMETRY PRELOADU

STATICKE PARAMETRY

o tlakové

e CVP
o PAOP

e jen dveé studie nasly néjakou souvislost mezi CVP a
intravaskularnim objemem (obé u stojiciho koné)

e objemové

e enddiastolicky objem
e left ventricular end-diastolic area
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PARAMETRY PRELOADU

STATICKE PARAMETRY

o tlakové

e CVP
o PAOP

e jen dveé studie nasly néjakou souvislost mezi CVP a
intravaskularnim objemem (obé u stojiciho koné)

e objemové

e enddiastolicky objem
e left ventricular end-diastolic area

e 0 néco lepsi, ale zdaleka ne perfektini
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CVP Catheter ‘ + |sotonic Fluids

|

\\ oint of Shoulde

(Zero Reference)

1SOUTHWOOD: Critical Care: Advanced Monitoring, Colloids, Hypertonic Saline, and Inotropes


http://www.ivis.org/proceedings/aaepfocus/2005/southwood2.pdf?origin=publication_detail

walqo Anoday

~preload”



PARAMETRY PRELOADU

STATICKE PARAMETRY ( ,,Pro¢ ne CVP?“)

zdanlive idealni parametr pro hodnoceni preloadu

tepovy objem

CVvP
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PARAMETRY PRELOADU
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zdanlive idealni parametr pro hodnoceni preloadu

tepovy objem

CVvP
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Nevime, jak vypada krivkal!

tepovy objem

CVvP
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Nevime, jak vypada krivkal!

tepovy objem

CVvP



PARAMETRY PRELOADU

STATICKE PARAMETRY ( ,,Pro¢ ne CVP?“)

e 150x objemova

20 o . i
18 | 2 vyzva
L‘i - e @ 96 pacientu
0 124 = coso0co e CVP
(>) 12 o000 ] 0000000 e 8+ 4mml:_lg
6 | a000000 l oenoa000 J respondefi
4] = o e 9+ 4mmHg
2 ; o0 s’ non-respondefi
0 L DL
R NR

L OSMAN ET AL: Cardiac Filling Pressures Are Not Appropriate to Predict Hemodynamic Response to Volume
Challenge
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PARAMETRY PRELOADU

STATICKE PARAMETRY ( ,,Pro¢ ne CVP?“)

e 150x objemova

254 vyzva'
ol ° . e 96 pacientu
g0 = e CVP
2 154 G2 000
9: . T (Lo0e0e0 T e 8+ 4mmHg
A 10 Soogaenodd 2000500 l respondefi
S = EE e 94+ 4mmHg
J oo .
g non-respondefi
0020 o
o L2 o e podobné PAOP
R NR
L OSMAN ET AL: Cardiac Filling Pressures Are Not Appropriate to Predict Hemodynamic Response to Volume
Challenge
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PARAMETRY PRELOADU

STATICKE PARAMETRY ( ,,Pro¢ ne CVP?“)

e 150x objemova

251 vyzva'
20 : . e 96 pacientu
g0 = e CVP
2. 154 e 000
2 . T (Lo0e0e0 T e 8+ 4mmHg
&~ 10 ey 03005000 l respondefi
51 - e o 9+ 4mmHg
- g non-respondefi
o L° o e podobné PAOP
R NR
CVP ani PAOP nejsou dobrymi parametry
k rozhodovani o podani nebo nepodani tekutin!
L OSMAN ET AL: Cardiac Filling Pressures Are Not Appropriate to Predict Hemodynamic Response to Volume
Challenge
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PARAMETRY PRELOADU

DYNAMICKE PARAMETRY (dynamické testy)

e béhem dechového cyklu dochazi ke zménam tlaku v
hrudniku (interakce srdce a plic)
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PARAMETRY PRELOADU

DYNAMICKE PARAMETRY (dynamické testy)

e béhem dechového cyklu dochazi ke zménam tlaku v
hrudniku (interakce srdce a plic)

e Fizené inspirium — zvySeni tlaku v hrudniku — snizeni
zilniho navratu — snizeni preloadu (pravé komory)

@ expirium naopak
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PARAMETRY PRELOADU

DYNAMICKE PARAMETRY (dynamické testy)

e béhem dechového cyklu dochazi ke zménam tlaku v
hrudniku (interakce srdce a plic)

e Fizené inspirium — zvySeni tlaku v hrudniku — snizeni
zilniho navratu — snizeni preloadu (pravé komory)

@ expirium naopak

e béhem dechového cyklu dochazi ke zménam v preloadu
= z dynamickych zmén se da odhadnout, jestli je pacient
na vzestupné Casti kfivky
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DYNAMICKE PARAMETRY (dynamické testy)

INTERAKCE SRDCE A PLIC

IRV preload

MRV stroke | sood pumonary I.l N LV stroke
}[ volume }m“”‘ *[ S volume

A pleural [ ZARV afterload

N1V afterload

ALV preload

\ |

Pulse pressure Pulse pressure
MAXIMUM MINIMUM
at the end of inspiration during expiratory period

! MARIK ET AL: Hemodynamic parameters to guide fluid therapy
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http://www.annalsofintensivecare.com/content/pdf/2110-5820-1-1.pdf

S Vmax — & Vmin

SvV =

(SVmax + SVimin)/2 +100[%]




DYNAMICKE PARAMETRY (dynamické testy)
SVV, PPV, SPV, ...

VARIABILITA TEPOVEHO OBJEMU — STROKE VOLUME VARIATION
S Vmax - S Vmin

SVV =
(SVimax + SVimin)/2

100 [%]

PULZOVA AMPLITUDA
e rozdil mezi systolickym a diastolickym tlakem
e Pulse Pressure — PP [mmHg]
e PPV analogicky
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DYNAMICKE PARAMETRY (dynamické testy)
SVV, PPV, SPV, ...

e nejcasteéji pouzivané dynamické parametry — PPV, SPV,
SVV! (vyzaduje LiDCO, SG, PiCCO, ...)

Tullmn
AR T
: N\\r Vl\ Nl M\J :

0 20 40 60 80 100
100 - Specificity (%)

! MICHARD ET AL: Pulse Pressure Variation: Beyond the Fluid Management of Patients with Shock
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http://www.ccforum.com/content/11/3/131

e pravidelny rytmus (HRV < 10%)



DYNAMICKE PARAMETRY (dynamické testy)

SVV, PPV, SPV, ...— NEZBYTNE PREDPOKLADY

e pravidelny rytmus (HRV < 10%)
e uzavreny hrudniku
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DYNAMICKE PARAMETRY (dynamické testy)
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e uzavreny hrudniku
e plné fizena ventilace
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DYNAMICKE PARAMETRY (dynamické testy)

SVV, PPV, SPV, ...— NEZBYTNE PREDPOKLADY
e pravidelny rytmus (HRV < 10%) e sustained arrhytmia
e uzavreny hrudniku e open chest
e plné fizena ventilace e spontaneous

breathing
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DYNAMICKE PARAMETRY (dynamické testy)

SVV, PPV, SPV, ...— NEZBYTNE PREDPOKLADY
e pravidelny rytmus (HRV < 10%) e sustained arrhytmia
e uzavreny hrudniku e open chest
e plné fizena ventilace e spontaneous

breathing
e dostateCny dechovy objem

e 8—10ml/kg
e problém s protektivni ventilaci

e kazdy parametr ma vlastni cut off
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DYNAMICKE PARAMETRY (dynamické testy)

END EXPIRACNI OKLUZNI TEST (End expiratory occlusion test)

e béhem UPV: inspirium = 1 nitrohrudni tlak = | Zilni navrat
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DYNAMICKE PARAMETRY (dynamické testy)

END EXPIRACNI OKLUZNI TEST (End expiratory occlusion test)

e béhem UPV: inspirium = 1 nitrohrudni tlak = | Zilni navrat
e pri preruseni ventilace v expiriu moznost zvyseni CO pfi
zvySeni preloadu
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DYNAMICKE PARAMETRY (dynamické testy)

END EXPIRACNI OKLUZNI TEST (End expiratory occlusion test)

e béhem UPV: inspirium = 1 nitrohrudni tlak = | Zilni navrat

e pri preruseni ventilace v expiriu moznost zvyseni CO pfi
zvySeni preloadu

e nevyzaduje pravidelny rytmus a nevadi jista mira
spontanni dechové aktivity

DYNAMICKE PARAMETRY PRELOADU DYNAMICKE PARAMETRY (dynamické testy) 211730



DYNAMICKE PARAMETRY (dynamické testy)

END EXPIRACNI OKLUZNI TEST (End expiratory occlusion test)

e béhem UPV: inspirium = 1 nitrohrudni tlak = | Zilni navrat

e pri preruseni ventilace v expiriu moznost zvyseni CO pfi
zvySeni preloadu

e nevyzaduje pravidelny rytmus a nevadi jista mira
spontanni dechové aktivity

zvySeni CO nebo PP o > 5% béhem manévru
— dobry prediktor odpovédi na objem J
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DYNAMICKE PARAMETRY (dynamické testy)

END EXPIRACNI OKLUZNI TEST (End expiratory occlusion test)

cyclic N in
Airway pressure cardiac preload
(anH,0) 40—
0_

I A in cardiac preload I I =test for fluid responsiveness I

1 . . .
MARIK ET AL: Hemodynamic parameters to guide fluid therapy
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http://www.annalsofintensivecare.com/content/pdf/2110-5820-1-1.pdf

DYNAMICKE PARAMETRY (dynamické testy)

PASIVN] ELEVACE DOLNICH KONCETIN

e pasivni elevace dolnich konéetin (passive leg raising)’
e ~ 150 — 300m/ (ne zcela presné definovany objem)

obtizna standardizace provedeni
spravné provedeni (presun tekutiny i z oblasti splanchniku)
problém pfi 1 IAP

e sama o sobé vede k T PPV

e 25— 50% pacientti na ICU

e obezita, jaterni cirhéza, ascites, peritonealni HD, ...

! MARIK ET AL: Hemodynamic parameters to guide fluid therapy
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DYNAMICKE PARAMETRY (dynamické testy)

PASIVN] ELEVACE DOLNICH KONCETIN

e pasivni elevace dolnich konéetin (passive leg raising)’
e ~ 150 — 300m/ (ne zcela presné definovany objem)

obtizna standardizace provedeni
spravné provedeni (presun tekutiny i z oblasti splanchniku)
problém pfi 1 IAP

e sama o sobé vede k T PPV

e 25— 50% pacientti na ICU

e obezita, jaterni cirhéza, ascites, peritonealni HD, ...

Je vhodné mit predstavu o /AP, pokud provadime PLR!

! MARIK ET AL: Hemodynamic parameters to guide fluid therapy
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DYNAMICKE PARAMETRY (dynamické testy)

PASIVN] ELEVACE DOLNICH KONCETIN

A

c

TYPE STARTING POSITION POSITION DURING PLR ADVANTAGES DISADVANTAGES
HOB-PLR PPVA PPVN No risk for VAP Laborious
No increase in ICP Unclear ( small?)
amount of
autotansfusion from
legs
SUP-PLR PPVA PPV Easy to perform Risk for VAP
Combination of Unclear amount of
-— / transfusion from legs | Risk for ICP increase
and mesenteric veins
45°
L J
TRENDELE PPVA PPVl Easy to perform Biggest risk for VAP
NBURG Combination of Unclear amount of
endogenous autotransfusion
m ¢ transfusion from legs | Biggest increase in
and mesenteric veins | ICP
) 45°

L MALBRAIN ET AL: Assessing fluid responsiveness with the passive leg raising maneuver in patients with

increased intra-abdominal pressure: Be aware that not all blood returns!
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DYNAMICKE PARAMETRY (dynamické testy)

PASIVN] ELEVACE DOLNICH KONCETIN — INTRAABDOMINALN{ HYPERTENZE

TYPE

STARTING POSITION

POSITION DURING PLR

ADVANTAGES

DISADVANTAGES

A HOB-PLR

PPV

¢

PPV

No risk for VAP
No increase in ICP

Labour intensive
Increases IAP (lung
compression)

No autotransfusion

B SUP-PLR

PPV

¢

No increase in IAP
(no lung
compression)
Easy to perform

Risk for VAP

Risk for ICP increase
Only small amount of
autotransfusion
(from legs)

c TRENDELE

NBURG

PPV

s

Decrease in IAP
(effects on lungs
unclear)

Easy to perform
Probably highest
amount of auto-
transfusion in case of
IAH

Biggest risk for VAP
Biggest increase in
Icp

L MALBRAIN ET AL: Assessing fluid responsiveness with the passive leg raising maneuver in patients with

increased intra-abdominal pressure: Be aware that not all blood returns!
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POZNAMKY K ANALYZE PULZOVE VLNY
(LiDCO™, PiCCO®, ...)
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o dostateéné objemy
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DYNAMICKE PARAMETRY PRELOADU SHRNUT{ 27130



SHRNUTI

e CVP, PAOP a podobné nemaji jednoduchou a pouzitelnou
sovislost s i.v. objemem

e pri pouziti SVV, PPV a podobné je nezbytné dodrzet jejich
predpoklady

e bez spontanni dechové aktivity
o dostateéné objemy
e pravidelny rytmus

e pri pouziti PLR mit pfedstavu o /AP

DYNAMICKE PARAMETRY PRELOADU SHRNUT{ 27130



SHRNUTI

e CVP, PAOP a podobné nemaji jednoduchou a pouzitelnou
sovislost s i.v. objemem

e pri pouziti SVV, PPV a podobné je nezbytné dodrzet jejich
predpoklady

e bez spontanni dechové aktivity
o dostateéné objemy
e pravidelny rytmus

e pri pouziti PLR mit pfedstavu o /AP

e kalibrace u analyzy tepové viny neni pro stanoveni SVV
nezbytna
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