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|. PHYSIOLOGIE DES INTERACTIONS CP I. PHYSIOLOGIE DES INTERACTIONS CP

1. Volumes pulmonaires

¢ Innervation autonomique

e Expansion en VS-VPP
:ll /’Chronotropisme
2. Résistances vasculaires pulmonaires Inotropisme

(_ Vasodilatation artérielle
ocVT

e Abolis vagotomie
e Volumes auriculaires (ADH, ANF)

1. Volumes pulmonaires

3. Fosse cardiaque
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[. PHYSIOLOGIE DES INTERACTIONS CP

2. Résistances vasculaires pulmonaires

e 2 compartiments
" Vaisseaux alvéolaires - PALV
__Vaisseaux extra-alvéolaires -PINT

~ Volumes pulmonaires
. Hypoxémie, V.P.H., NO, Surfactant
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Surexpansion

Extra—alveola

PULMONARY VASCULAR RESISTANCE —>

VITAL CAPACITY —
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I. PHYSIOLOGIE DES INTERACTIONS CP

3. Fosse cardiaque

e Contact direct vs Ppl + Pjc

= ¢ Volumes pulmonaires > Elevés

PEEP

e Cardiomégalie
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[I. PRESSIONS INTRA-THORACIQUES
ET HEMODYNAMIE

1.Pressions intra-thoraciques
2.Pressions trans-murales

st

™1 3 performance ventriculaire droite
4.Interdépence ventriculaire

5. Performance ventriculaire gauche
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Il. PIT ET HEMODYNAMIE

1. Pressions intra-thoraciques

« Ppl, Poes, Pjc
ot |

o Variabilité

e Tendances uniformes
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Effect of Changes in Lung Volumae
on Estimates of Plaural Pressure

esophageal

juxtacardiac

Alrway Prassure
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L
Il. PRESSIONS INTRA-THORACIQUES ET
HEMODYNAMIE

1. Pressions intra-thoraciques
Expansion pulmonaire

VPP
an

CPAP BIPAP VM
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PREPARATION

Sagital section through chest

showing relofionship of cotheters

plevral balloon pericardial balloon

right afrial catheter left atrial catheter
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Il. PIT ET HEMODYNAMIE

2. Pressions trans-murales

Pt™ = Pic - PEC

PT™m = Pic - PIT
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Il. PIT ET HEMODYNAMIE

2. Pressions trans-murales

Ptm =Pic-Pec

Ptmod = Pod - Ppl

Ptmod = 10 mmHg - (-5 mmHg)
Ptmod = 15 mmHg

Ptmod = 10 mmHg - (+5 mmHg)
Ptmod = 5 mmHg
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Il. PIT ET HEMODYNAMIE

2. Pressions trans-murales
r Inspiration T
VS VPP

N Pré-charge
N Post-charge
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MYOCARDIAL
WALL TENSION = f( Pr ) = ft o. GEOMETRY )

- P

Prm = Puy — P
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Bocntanasiis Venthaiion intarmittontent Positive

Prossure Ventilation
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Il. PIT ET HEMODYNAMIE

3. Performance ventriculaire droite

Pré-charge

Retour veineux

1

VS
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Il. PIT ET HEMODYNAMIE
3. Performance ventriculaire droite

Pré-charge

RV =Psm - Pob / RRV
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Stroke volume

A

Ventricular preload
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Il. PIT ET HEMODYNAMIE

3. Performance ventriculaire droite

Post-charge

-y e Pressions artere pulmonaire :

» Résistances vasculaires pulmonaires
« Débit cardiaque

anatomizal
atod balloon in th
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— ’ II. PIT ET HEMODYNAMIE

4. Interdépendance ventriculaire

o Deux ventricules

o Péricarde limitant

o Volume biventriculaire fixe

o Applicable - PAP T
Volume VD T

o Entraine Septum paradoxal
Compliance VG {
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Il. PIT ET HEMODYNAMIE
5. Performance ventriculaire gauche

Post-charge
« Impédance aortique : distensibilité aortique
« Pressions artérielles systoliques + diastoliques

o PIT > PTM
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Pra = 150 — 0 = 150

q MNITROPRUSSIDE JNFUSlONA/ &\H\LSALVA MANEUVER

D &

Praa = 150 — (+40} = 110
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Il. PIT ET HEMODYNAMIE

5. Performance ventriculaire gauche

Pré-charge
[ Retour veineux _ pap
| Post-charge VD

~RVP

« Interdépendance ventriculaire
« Fosse cardiaque

o Volume intrathoracique

o Compliance V.G.
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Pleural Pressure =
-5 mmHg

V Pressure =
B0 mmHg

Transmural
Pressure =
80 - (-5) mmHg

= 85 mmHg

Plaural Pressure =
+ 5 mmHg

vV Pressure

Transmural
Pressure =
80 - (+5) mmHg

= 76 mmHg
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. IMPLICATIONS CLINIQUES

. Volémie
. Pressions de remplissage en VPP

. Modalités ventilatoires

. Assistance ventriculaire gauche
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Ill. IMPLICATIONS CLINIQUES

1. Volémie

« Evaluation par réponse VPP

®¥ . Interactions négatives
« Dépendance pré-charge
e Interactions positives
« Indépendance pré-charge
» Dépendance post-charge
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[Arterial Frassure

“Delta pulse pressure”
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Airway Pressure

Cardiac Output

Injections pour thermodilution par rapport au cycle ventilatoire
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\ Shar{ et al. X

Apnoea C ‘ _
K Baseline Hypovolaemia

Apnoea

Pulse oximeter : ‘ rrl
plethysmograph pressure
waveform

AP (mmHg)

Pulse oximeter | E
plethysmograph i
waveform

“Delta saturométrie per-cutanée”

Corrélation "Delfas pulse pressure et saturomeétrie”
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lIl. IMPLICATIONS CLINIQUES

2. Pressions de remplissage et VPP

Pressions absolues ¥ VS A VPP
Pressions trans-murales varient a I inverse
Reflet variable volémie

e Compliance, PIT
Effets marqués VPP

e Zones West

« Hypovolémie
Déconnection VPP pour évaluer la volémie

Zones de West s_ans:PéEP-position assise
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Circulation ~ pulmonaire

Alveolus
Alveolus Alveolar
vessels Zone 2;
Pa=PA=Pwv
i

Zone 3:
Pax=Pv=PA

b

Alveolus Alveolus

Low lung vol. High lung vol.
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. Recording of a 1 v vein velocity curve d with
s| § S| ageal p Doppler schocardiography of the left upper

Sl ré g SV s vain v i ard
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o
flow (X)), diastolic forward flow [¥), and retrograde velocity at atrial
contraction (Z).
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airway pressure

expiration

Fig 2. Recording of a pul ¥ vein ity curve i with
transesophageal pulsed Doppler echocardiography of the left upper
pulmonary vein during mechanical ventilation. A X represents the
respiratory variation of the X wave. Airway pressure curve is shown
at the bottom and electrocardiogram at the top of the figure.
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IIl. IMPLICATIONS CLINIQUES

4. Assistance ventriculaire gauche

o VPP bénéfique
L « Indépendance pré-charge
ot | « Dépendance post-charge
e VPP NI : CPAP, BIPAP
e VPP I|:VM + PEEP
e VPP | par HFJV synchrone
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Table 5. Treatment of acute cardiogenic PE

— Resuscitate - ABC

- Treat precipitating cause

- Oxygen

- Morphine

— Diuretic

- CPAP

— Venodilator

— Inotrope

- Ventilation

— Adjust therapy according to progress
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[ll. IMPLICATIONS CLINIQUES

3. Modalités ventilatoires

o Dépendance pré-charge

o Minimiser PIT VS-Al, VPC, VOI, L PEEP

o Maximiser RV ~ |

|-

o Dépendance post-charge
o Maximiser PIT
o Minimiser RV
« Distinguer effets VPP
vs hypoxémie / hypercarbie

A/C, T PEEP
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1. |MPL|CAT|ONS CL”\“QU ES Table 2. Normal intracranial pressure (ICP)

group (mean = SbD)

3. Effets a distance de la VPP

PEEP
(em MAP 1CP CPP
H,O) (mm Hg) {mm Hg) (mm Hg)

=y e Pressions intra-craniennes 91.9 « 104 7.8
L | 92.2 11.8 8.3

) . 91.2 = 9.7 9.5
o Perfusion splanchnique 94.3 9.2 9.1

*
o

83.6 . 10.4
4.4 83.6 = 11.3
5.2 816 = 109
4.2" B86.3 = 9.4

kI

W HE

PEEP, positive end-expiratory pressure;
MAP, mean arterial pressure; ICP, intra-
cranial pressure; CPP, cerebral perfusion
pressure.

“p = .05 as compared with PEEP = 0.
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Table 3. High intracranial pressure (ICP)
group (mean x sn)

PEEP
(em MAP ce
H,0) tmm Hg) {mm Hg)

0 106.5 £ 14.9 18.8
5 109.5 = 11.7 19.7
10 108.5 = 14.7 21.0
15 112.7 = 18.7 22.0

HH B

PEEP, positive end-expiratory pressure;
MAP, mean arterial pressure; CPP, cerebral
perfusion pressure.
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