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Extracardiac TEE to assess venous 
stasis and visceral perfusion

Should we include extracardiac echo to assess 
venous congestion in our perioperative 
examination ?



RV Dysfunction after cardiac surgery

Common

Often not properly anticipated

Often not appreciated until late presentation and/or 
severe dysfunction

Not easy to detect with standard 2D TEE



RV Dysfunction after cardiac surgery

Systolic Dysfunction

Diastolic Dysfunction



RV Dysfunction after cardiac surgery

RV CO

CVP

Venous Congestion



Venous Congestion

Is it a problem ?

Is fluid overload a problem ?

Is interstitial edema a problem ?



Assessing Venous Congestion

Physical Examination

CVP

Hepatic veins Flow patterns

Portal vein Flow patterns

Splenic vein Flow patterns

Renal veins Flow patterns







Importance of venous stasis and 
visceral perfusion

Understanding the problem



Our usual focus



Volume Status  and Ventricular 
Function



Volume Status on the Left



Fluid overload of the Left Side

Prowle et al. Nat Rev. Nephrol. 2010;6:107-115



Prowle et al. Nat Rev. Nephrol. 2010;6:107-115



Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side



Venous stasis on Right Side

Prowle et al. Nat Rev. Nephrol. 2010;6:107-115



Importance of venous stasis on visceral 
perfusion

Prowle et al. Nat Rev. Nephrol. 2010;6:107-115



Venous stasis is a dangerous problem



Venous stasis is a dangerous problem







Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side
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Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side



Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side  Procalcitonin

Perioperative 
VASOPLEGIA



 Clinical Challenge

Identification fluid status

Individualize fluid administration

Identify fluid  non responsiveness





Assessing RV Function

Direct Visual 
Assessment

RV Pressure 
& Waveform 

Analysis
Echo



Importance of venous stasis and 
visceral perfusion



Why Look at RV Pressure?

Haddad et al.  Curr Opin Anaesthesiol. 2016;29(1):68-79

Normal
Elevated 
RVEDP

RV Failure



Pressure & Waveform Analysis

A Normal RVEDP < 5 mmHg



Importance of RV Failure 



Importance of RV Failure 



Importance of RV Failure 



Importance of RV Failure 



3D4D Evaluation



RV Pressures in RV Failure 



Importance of RV Failure 



Severe RV Failure 



Hepatic Vein

Haddad et al.  Curr Opin Anaesthesiol. 2016;29(1):68-79

Normal
Elevated 
RVEDP

RV Failure



Assessing Venous Congestion

Physical Examination

CVP

Hepatic veins Flow patterns

Portal vein Flow patterns

Splenic vein Flow patterns

Renal veins Flow patterns



ANATOMY



ANATOMY



ANATOMY



ANATOMY



ANATOMY



Anatomy
Portal Vein TTE

Splenic Vein TEE



Portal vein Flow Patterns

Can be interrogated with TTE and TEE



Cirrhosis Literature…

Normal Portal Vein Flow

Kok et al. Scand J Gastroenterol Suppl 1999;230:82-8

Pulsatile Portal Vein Flow 
• Cirrhosis —> Port HTN 
• Right Heart Failure —> Venous 

and Hepatic Congestion



Portal Vein Pulsatility Index

PV PI = (Vmax - Vmin)/Vmax

Westra et al. AJR 1995;165:167-72

+
Vmax

+
Vmin



Portal Vein Pulsatility Index

Normal Controls:  
PV PI = 0

Westra et al. AJR 1995;165:167-72

Cirrhosis with PHT 
PV PI = .60

Cirrhosis but no PHT 
 PV PI = .35



RV Twitch Monitor



Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side



How to find the Portal Vein - TEE



How to find the Portal Vein - TEE



Portal Vein Flow Pattern

Normal Portal Vein Flow



Abnormal Portal Vein Flow

Effects of Fluid Overload on the Right Side



How to find the Portal Vein - TTE



Monitoring Portal Vein Flow Patterns for detection 
of venous stasis and abnormal visceral perfusion



Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side



Prevalence of Abnormal Pattern



Prevalence of Abnormal Pattern

24%



Prevalence of Abnormal Pattern

45%



Predictors of Postoperative AKI

OR 4.31



Renal Veins Flow Patterns

How to do it ?



Renal Veins Flow Patterns

How to do it ?



Renal Veins Flow Patterns

How to do it ?



Association between portal flow 
pulsatility and neuro findings

How to do it ?



Prediction of Postop Delirium



Renal Veins Flow Patterns

How to do it ?



Renal Veins Flow Patterns

How to do it ?



Renal Veins Flow Patterns

How to do it ?



Portal Flow as a predictor of 
complications

How to do it ?



Portal Flow as a predictor of major 
complications



How to find the Splenic Vein - TEE



Celiac Trunk

Splenic A & V

How to find the Splenic Vein - TEE



A Case of OPCAB

Pre Procedure Post Procedure After Cellsaver



Renal Veins Flow Patterns



Renal Veins Flow Patterns
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Renal Veins Flow Patterns



Renal Veins Flow Patterns

How to do it ?



Renal Veins Flow Patterns



Renal Veins Flow Patterns



Renal Veins Flow Patterns



Renal Veins Flow Patterns



Effects of Fluid Overload on the Right Side



Importance of venous stasis and 
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Effects of Fluid Overload on the Right Side



Effects of Fluid Overload on the Right Side





Effects of Fluid Overload on the Right Side









Importance of venous stasis and 
visceral perfusion

Effects of Fluid Overload on the Right Side





Death from any cause



Conclusions

Venous Congestion can cause injury and is a 
multisystem problem

Venous Congestion is a very dynamic process in 
the perioperative period

     CVP (RAP) is bad

Interventions to reverse venous congestion affect 
outcome



Conclusions
Portal Vein Flow Pattern Analysis
Splenic Vein Flow Pattern Analysis
Renal Vein Flow Pattern Analysis

Monitoring tools that are very effective to detect 
early RV Dysfunction and/or Venous Congestion

Predictors of major complications



Conclusions
Fluid administration should be considered a drug

The “correct dose” of intravenous should be 
individualized using:

Physical examination
TTE/TEE (IAS/RV)
CVP/RV monitoring/Wave Analysis
Portal Vein Flow Pattern Analysis
Splenic Vein Flow Pattern Analysis
Renal Vein Flow Pattern Analysis

Prevention of Venous Congestion



Extracardiac TEE to assess venous 
stasis and visceral perfusion

Should we include extracardiac echo to assess 
venous congestion in our perioperative 
examination ?



Extracardiac TEE to assess venous 
stasis and visceral perfusion

Should we include extracardiac echo to assess 
venous congestion in our perioperative 
examination ? YES !!



georges.desjardins@icm-mhi.org

georgesdesjardins5@gmail.com


