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Hypervolemia and fluid accumulation s/s
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Fluid accumulation syndrome - 4 phase
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VExUS protocol
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IVC < 2cm

Grade 1
(Mild congestion)
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VExUS = Venous Excess Ultrasound  
IVC - Inferior vena cava 
HV - Hepatic vein 
PV - Portal vein 
IRV -Intrarenal vein

Indications 
Volume overload 
Heart failure 
Hemodynamic AKI 
Shock  
Unexplained hypotension
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IVC exam - short axis

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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IVC exam - long axis

2cm : RA-IVC  
1cm : HV-IVC

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV exam & Doppler (subxiphoid view)

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV exam & Doppler (coronal view)
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HV exam & Doppler
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HV waveform with ECG tracing

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV waveform - a wave

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV waveform - s wave

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV waveform - v wave

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV waveform - d wave

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV waveform 

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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Pitfalls without ECG
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HV waveform in cirrhosis 

Blunting 
Reduction in cardiac phasicity
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PV exam & Doppler (coronal view)

hepatic sinusoids
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PV exam & Doppler (coronal view)
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PV & hepatic artery waveform
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Portal vein pulsatility fraction (PVPF)

Normal PVPF < 30%

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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Portal vein pulsatility fraction (PVPF)

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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Intrarenal vein Doppler
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Intrarenal vein Doppler
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IRVD 
continuous pattern with minimal pulsatility and no interruptions 

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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IRVD patterns

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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VExUS grading system

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z



342022/9 ~ 2023/7 
73 patients with RHC
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Neck bottle sign 
uJVP: Point of collapse in IJV - - Sternal angle (+ 5cm H2O)

Head position: 45°
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Strong correlation  
RAP vs VExUS / IVC + CI / uJVP
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Passive leg raising test
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End-expiratory occlusion test
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Mini-fluid challenge
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Mimicking a classic fluid challenge
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Heart–lung interactions
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Science 2022. DOI: 10.1126/science.abo2542
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Do not fill Fill Optional
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Fill or not to fill ?
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Fill or not to fill ?
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Fill or not to fill ?
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Pyopneumothorax
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Fill or not to fill ?
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Fill or not to fill ?
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Heart - Lung  - IVC
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Heart - Lung  - IVC



Heart - Lung  - IVC
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Fill
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Not to fill
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Paul Valéry  
~ French poet, essayist, philosopher

“Everything simple is false.  
Everything complex is unusable.”


