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• Echo tools for assessing LV & haemodynamics  

• Echo in shock, pearls and pitfalls 

• Clinical context / management

Overview



Unpublished data …

• Nepean ICU

• 1838 patients

• 5yr retrospective review

• NEDA database + ANZICS CORE database 
• Cluster analysis



Echo to help differentiate and manage ….

SHOCK



178 critical care units in UK (255 total)

>1000 patients with shock followed for 72hours 


over a 1 week period

>1000 pts


(Image storage & documentation low)



SHOCK

Hypovolaemic

Obstructive

Distributive

Cardiogenic

Echo to help differentiate and manage ….



Cardiac output   
which is made up from …

Preload Contractility Afterload+ +

Oxygen delivery is dependent on oxygen in blood and …

Contractility = ability of the ventricle to 
generate pressure and eject blood.

Preload = initial stretch of cardiac 
muscle fibres just before contraction

Afterload = pressure the LV must 
overcome to eject blood



Preload



Preload
Static markers



Preload
Dynamic markers



Contractility



Contractility



Afterload
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1st cardiogenic shock pt

L main 95%

Cx 90%

Stent x3


Cardiogenic shock

IABP inserted


Dobutamine 5mcg/kg/min



1st cardiogenic shock pt

L main 95%

Cx 90%

Stent x3


Cardiogenic shock



EF ~30%     LVIDd 48mm     LVEDV 140ml     SV 39ml1st cardiogenic shock pt



STEMI

100% Cx occlusion


Stented

Cardiogenic shock


2nd cardiogenic shock pt



2nd cardiogenic shock pt



2nd cardiogenic shock pt



EF >75%     LVIDd 35mm     LVEDV 60ml     SV 34ml2nd cardiogenic shock pt



AMI PATIENT P2 PROLAPSE PATIENT

CARDIOGENIC SHOCK PATIENTS

EF >70%     LVIDd 35mm     LVEDV 60ml     SV 34mlEF ~30%     LVIDd 48mm     LVEDV 140ml     SV 39ml

Take home message 1:  Don’t take EF in isolation



Take home message 2:  Identify cardiogenic shock early & call it ‘cardiogenic shock’

3rd cardiogenic shock pt



30 yo in peripheral hospital, In ED with SOB after recent viral infection





3rd cardiogenic shock pt







6 hours later = hypotension started, lactate raised



SHOCK

Hypovolaemic

Obstructive

Distributive

Cardiogenic



60yo man     PMH HOCM

PC: Day 2 in hospital with shortness of breath

Imp = Acute heart failure => APO

Tmt = Frusemide (180mg in first 12hrs), GTN patch


Midnight = MET call ward for hypoxia and hypotension


Gm positive cocci in chains in blood (Strep) 

Rapid escalation in catecholamines



Rapid escalation in 
catecholamines







Left ventricle outflow obstruction 

(LVOT obstruction

Treatment

•  Stop increasing 
Noradrenaline

•Fluids ++

•  Amiodarone

•  Vasopressin

•  (avoid b agonists)



SHOCK

Hypovolaemic

Obstructive
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Cardiogenic



16yo male, unwell 48hrs, No PMH

- Cough

- Vomiting & diarrhoea


ED = HR 128, RR 50, 
Sats 87%, SBP 105/-



2.5L administered already in ED. Concern about fluid overload with ARDS pattern on CXR



CO ~8 L/minLVOT VTI 28cm
CW Doppler



Left Ventricle Obstruction

(LVO)

Treatment

•  Likely can tolerate 
more fluids



218 patients

Septic shock


Echo on admission

French ICU


Looking for LV obstruction





Micro results 

• Nepean: hMPV 

• SVH: Strep pyogenes 

• Over next few days 
remained on VV ECMO & 
CRRT; markedly decreased 
vasoactive dose; 
tolerating negative fluid 
balance 

• Recovered well. 



SHOCK
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2nd septic shock patient 62yo female.  Septic shock from Grp A Strep bacteraemia. MAP59. Lactate 3

EF 45%

Noradrenaline 35ml/hr

Vasopressin 2.4ml/hr



Noradrenaline 35ml/hr

Vasopressin 2.4ml/hr

Noradrenaline 15ml/hr

Dobutamine 5mcg/kg/hr

MAP 59

Lactate 3

MAP 64

Lactate 2



Blood pressure curve

Strain 
curve
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Noradrenaline 15ml/hr

Dobutamine 5mcg/kg/hr
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MAP 64

Lactate 2



Summary

• LV & haemodynamic assessment key in shock 

• Clinical context + echo findings key 

• Still more to learn … 



Thank you very much for listening 

=  Echo at Nepean

sam.orde@health.nsw.gov.au


