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Overview

Echo ‘phenotypes’

• LV systolic function (& valves)

• LA pressure 

• Extravascular lung water

• RV afterload

• RV systolic function


=> possible management choices
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Respiratory failure 
phenotypes

Pre-capillary  
Pulmonary hypertension

Post capillary  
Pulmonary 

hypertension

Mechanical ventilation  
Induced failure



45 yo male. 

PMH renal transplant


MET call to respiratory ward

2 days in hospital with Dx ? PJP pneumonia

SOB over last 48hours worsening


Post capillary  
Pulmonary 

hypertension









 A-lines 
= Normal 

Normal Interstital 
Fluid

 B-lines 
= Interstitial fluid 



Thoughts …
LV moderately impaired + significant MR

Raised left atrial pressure.

=> Pulmonary oedema


Impression = Post capillary contribution to respiratory failure


Plan = Diuresis  
PEEP (eg: NIV or intubation) = reduce LV preload, reduced LV afterload



Respiratory failure 
phenotypes

Pre-capillary  
Pulmonary hypertension

Post capillary  
Pulmonary 

hypertension

Mechanical ventilation  
Induced failure



74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  

Treatment so far in ED = 2L IVF, Noradrenaline at 15mcg/hr.  
            Broad spectrum IV antibiotics and cultures

Pre-capillary  
Pulmonary hypertension



RV size = 

Severely dilated 
Pressure & volume overload

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



RV function = 

Severely reduced

RV FAC 10%

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



Pulmonary pressures = 

>60mmHg  
(+ RV down, 


likely underestimated)


High likelihood severe 

Pulmonary hypertension


Pre-cap contribution++

TR Vmax 48mmHg
RAP >13mmHg

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



TR severity = 
Severe

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



Effect on LV = 

Impaired LV filling 
Poor LV output

Pul vein S<D E:A 1.3

LVOT VTI 9cm

E:e (ave) ~15

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



Hepatic vein

Renal vein

VExUS = 

Severe congestion

Portal vein

Portal vein analysis
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Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  
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Hepatic vein

Renal vein

VExUS = 

Severe congestion

Portal vein

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



Conclusions

• Clinical and echo features of RV failure and congestion


Imp: Cor Pulmonale


Plan: Aggressive diuresis (Frusemide infusion +/- dialysis)

• Catecholamine choice (ionotrope + vasopressors)

• Communication with patient / family re: risks of intubation etc…

74yoM PC = Unwell SOB++.  PMH: HFPEF, pulmonary hypertension, ex-smoker  
Imp = Septic shock ? Pneumonia 
Issues: AKI with oliguria. Lactate 4. Mild LFT derangement.  



Day 1 Day 3

-ve fluid balance >9L
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Day 3



Respiratory failure 
phenotypes

Pre-capillary  
Pulmonary hypertension

Post capillary  
Pulmonary 

hypertension

Mechanical ventilation  
Induced failure



60yo male
Legionella pneumonia

  Short of breath

Fevers 40oC


NIV FiO2 0.4

Sats 95%

RR 35


Mechanical ventilation  
Induced failure



FiO2 0.8



Pre ETT Post intubation

PEEP 14

Pre-Cap 

PHTN

Pul AT >120ms
Pul AT ~70ms

Post intubation


• RV dysfunction

• Pul Vasc resistance increase

• Worse pre-cap pul HTN

• Uncoupling of RV - PA system

TR Vmax 1.7m/s
TR Vmax 1.8m/s



Retrospective 5yr review

1077 ICU patients having an echo

Echo, clinical and long term outcome analysis


RV-PA coupling = effective transfer of energy

RV-PA ‘uncoupling’ = RV decompensation

Prognostic in pulmonary hypertension literature 

RV - PA coupling



Retrospective 5yr review
1077 ICU patients having an echo
Echo, clinical and long term outcome analysis

Higher the TAPSE/TRV the better the coupling

Worsening RV-PA uncoupling highly prognostic




RVOT VTI 7.6cm

TR Vmax 1.7m/s

TAPSE 1.0cm

Pul AT 
70msec

RV-PA coupling

Noradrenaline 
infusion

Milronone + 
noradrenaline 

infusion

TAPSE 1 1.6

Pul AT (msec) 70 102

RVOT VTI 
(cm) 7.6 15.9

TR Vmax  
(m/s) 1.7 2.6

TAPSE/TR 
Vmax 0.59 0.62

PEEP 14 10

RVOT VTI 15.9cm

TR Vmax 2.6m/s

TAPSE 1.6cm

Pul AT 
102msec



Conclusion

• Echo essential in respiratory failure


• Diagnostic & monitoring tool


• ‘See the whole heart’


• Avoid using single echo measures in isolation


• Integrate findings with clinical picture



Thank you very much for listening 

=  Echo at Nepean

sam.orde@health.nsw.gov.au


