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ObjectifsObjectifs

• Comprendre les 3 grands mécanismes deComprendre les 3 grands mécanismes de 
l’instabilité hémodynamique dont le choc 
cardiogéniquecardiogénique

• Apprécier l’importance de l’échocardio-
graphie dans les situations critiquesgraphie dans les situations critiques 
d’hypotension
C ît l i i thé ti• Connaître les principes thérapeutiques en 
fonction des mécanismes d’instabilité



http://www.anesth.umontreal.ca/Denault.html
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Difficult separation 
from CPB
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Demers et al ATS 2000



At the same time







Total Population (n=1176)



Euroscore > 10 (n = 102)



Seminars in Cardiothoracic and Vascular Anesthesia 2007



En résuméEn résumé
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MortalitéMortalité



Dr Raymond MartineauDr. Raymond Martineau

19491949-- 20052005













N = 2331N = 2331









Prédictors of mortalityPrédictors of mortality
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MécanismesMécanismes

• Déterminants du transport d’O• Déterminants du transport d O2

• Concept du retour veineuxp
• Courbes pression-Volume 



Tools in the diagnosisTools in the diagnosis

• History and physical• History and physical
• EKG
• Pulse oximetry
• Pressure waveformsPressure waveforms
• Capnography

B d id h di h• Bedside echocardiography
• Others: labs, brain oximetry, Hb , y,

monitoring,  thermodilution-derived CO



Magritte



Arthur C GuytonArthur C. Guyton

1919 1919 -- 2003 2003 
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Déterminants du retour veineux
RV = Gradient de pression = Pvs – Pod 

Résistance au RV               Rrv
1-↓ Pms: hypovolemia, vasodilatation
2 ↑ Pra: Left and right systolic dysfunction2-↑ Pra: Left and right systolic dysfunction

Left and right diastolic dysfunction
Left and right outflow tract obstructionLeft and right outflow tract obstruction
Pulmonary emboli
Hypoxia and hypercapniaHypoxia and hypercapnia 

3-↑ Rrv: intrinsic obstruction and compartment 
d ( i di l di ti lsyndrome (pericardial, mediastinal, 

thoracic, abdominal) 





Pms = Stress volume
Compliance

Loss of 
Increase in  

“unstress volume”

p

“stress volume” or compliance

Adapated from: Jacobsohn et al Can J Anesth 1997 44:8 849-67



↑ Cardiac function↑ Cardiac function

↓ Cardiac function:↓
↑ Right atrial 

pressurep

Adapated from: Jacobsohn et al Can J Anesth 1997 44:8 849-67



↓ size of↓ size of 
the opening

Obstruction
of the opening

Adapated from: Jacobsohn et al Can J Anesth 1997 44:8 849-67





If Guyton would have done peri-
operative echocardiography, what 

would have been his observations?would have been his observations? 





1 2 3 4 5 6 7

200

100

ECGECG

100

80

60

40
P i OGP i OGP i OGP i OG

Pression artériellePression artérielle

20

0 Pression VGPression VG

Pression OG Pression OG Pression OG Pression OG 

Systole Diastole

Adapted from Bettex D. Échocardiographie transoesophagienne en anesthésie-réanimation 1997



Fonction systoliqueFonction systolique

re
ss

io
n

P
r

Fonction diastolique

Volume



Courbe pression-volumeCourbe pression volume 

FEVG =    VEFEVG =    VE
VTDVGVTDVG
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FEVG =    VEFEVG =    VE
VTDVGVTDVG

VE    =   FEVG     x    VTDVG

Performance cardiaque Remplissageq
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Evaluation of volume status 
77
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The 90°subcostal viewThe 90 subcostal view



Normal or ↓ PmsNormal or ↓ Pms



Normal or ↓ PmsNormal or ↓ Pms





SOP ICMSOP ICM



Reduced Pms: why?

Hemothorax PneumoniaHemothorax Pneumonia

Peritonitis Acute cholecystitis
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Sliding lungg g



Sliding lungg g



B lines or comet tailsB lines or comet tails



Other exampleOther example







Parasternal SAXParasternal SAX





Unstable 32 yo ♂ after 
urgent laparotomy





If right atrial pressure is presentIf right atrial pressure is present



Parasternal LAX viewParasternal LAX view



Para-sternal LAX viewPara sternal LAX view





LV outflow tract obstructionLV outflow tract obstruction

Curtesy of Gaudani



LV outflow tract obstructionLV outflow tract obstruction

Curtesy of Gaudani



Peaked P waves

Reduced ETCO2Reduced ETCO2



Sub-costal view 0°Sub costal view 0



Sub-costal view 0°Sub costal view 0



RV systolic dysfunctionRV systolic dysfunction





25 yo ♂ post-op laparotomy for abdominal perforation
Noradrenalin 0.17 ug/kg/m (50ml/h)



25 yo ♂ post-op laparotomy for abdominal perforation
Noradrenalin stopped after 2h of dobutamine
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42 yo ♂ after liver transplantation:
d t tidesaturation



42 yo ♂ after liver transplantation:
d t tidesaturation



Monitoring of abdominal and 
transmural pressuretransmural pressure



Mixed mechanismsMixed mechanisms

Courtoisie Dr Philippe Rola



20 yo ♂ HELLP syndrome



20 yo woman HELLP syndrome



86 yo ♂ hypotension and desaturation86 yo ♂ hypotension and desaturation







In summaryIn summary
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Merci de 
votre

attention!



Denis Babin M.Sc. Env.
InhalothérapeuteInhalothérapeute
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