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Ultrasonographic report : ECMO



Ultrasonographic report : RRT



Ultrasonography for ECMO & RRT

 Monitoring for ECMO patients

 AV opening

 SEC/LV thrombus

 pericardial hematoma

 cannula reposition

 Monitoring for RRT

 IVC diameter : RA pressure, fluid responsiveness



VA−ECMO : Afterload ↑

 Not always problematic

 Ejection pressure needed for AV opening ↑

 inadequate LV systolic pressure to open AV → loss 

of native ejection → arterial pulsation ↓ → 

retention of blood in LV & return of blood flow 

from bronchial circulation → LVEDV & LVEDP ↑



Multiple intracardiac thrombi

VA−ECMO, TTE, A4C, A3C, and PSAX views, LV thrombi (+)

(Intensive Care Med 49,107–108,2023)



Case

TTE, PLAX view, poor window

STEMI arrest → ECPR → VA−ECMO insertion 



Case

No heparinization, TEE, ME LAX view, LA SEC, LVOT thrombus, AV opening (−)



SEC

 Spontaneous Echocardiographic Contrast

 smoke-like echo phenomenon with a swirling 

pattern of blood flow 

 most often within the left atrium

 caused by increased red blood cell aggregation 

during low-flow states

 risk factor of thromboembolism

 mistaken for a LV thrombus during VA−ECMO

(J Am Coll Cardiol 1991;18:398-404)



SEC

(Korean Journal of Critical Care Medicine 2017;32(4):372-375)

VA−ECMO, TTE, PSAX & PLAX view, LV SEC, disappeared after volume replacement



Case

No heparinization, TEE, ME AV SAX view, AV opening (−)



Case

No heparinization, TEE, ME AV SAX view, LVOT thrombus



Case

1day after heparinization, TEE, LVOT thrombus (−), AV opening (+)



VA−ECMO : Afterload ↑

 LVEDP ↑, blood stagnation

 No established study describing the influence on 
myocardial contractility in patients on VA−ECMO

 LV distension requiring decompression

 No chance for recovery

 Early detection : most important

 pulmonary edema : too late

 frequently echocardiography : check on AV opening



Pericardial hematoma

 Especially in ECPR cases

 one of important causes of failure to be weaned 

from VA−ECMO

 Early diagnosis

 prompt decision to perform pericardiocentesis or 

pericardiostomy



Case 1 : CT angiography

Hemopericardium with contrast enhancement, concerning cardiac tamponade



Case 1 : exploration

Bleeding focus : RCA branchSternal fracture



Case 2

TTE, A4C view, pericardial hematoma, apex

NSTEMI arrest → ECPR → VA−ECMO insertion 



Case 2

TTE, subcostal view, pericardial hematoma, apex



Case 2

TTE, A4C view, after pericardiostomy



ECMO cannula malposition

 VA−ECMO : venous cannula

 VV−ECMO : inflow cannula

 Blind insertion without fluoroscopy



Case

STEMI with postinfarct VSD → cardiogenic shock → VA−ECMO insertion 

Venous cannula malposition



Case

TTE, subcostal view, venous cannula reposition



Case

After cannula reposition



IVC : subcostal view



Subcostal view



Subcostal view



IVC measurement

 Subcostal long axis view

 Approximately 0.5 to 3.0 

cm proximal to ostium of 

RA, just proximal to the 

junction of hepatic veins

 Perpendicular to long axis 

of IVC at end-expiration



IVC : respiratory variation



IVC measurement

TTE, subcostal long axis view, M-mode



IVC measurement

 RA pressure estimation

 IVC < 2.1 cm that collapses > 50% with a sniff 

 normal RA pressure of 3 mmHg

 IVC > 2.1 cm that collapses < 50% with a sniff 

 high RA pressure of 15 mmHg

 indeterminate cases

 intermediate RA pressure of 8 mmHg (5-10 mmHg)

 used in the determination of systolic PAP

(J Am Soc Echocardiogr 2015;28:1-39)



IVC plethora

Decrease in the IVC diameter by <50% during deep inspiration



IVC : fluid responsiveness

(J Am Soc Echocardiogr 2015;28:1-39)



Fluid responsiveness

 Prediction of effects of fluid before administration

 >15% increase in SV in response to volume (500~1000ml/10min)

 Heart–lung interactions

 respiratory-induced flow & pressure changes

 Inspiratory rise in intrathoracic pressure

 transmural pressure across RV wall ↑ → RV SV ↓ 

 plethora within IVC and compression of SVC

 venous return ↓, compression of pulmonary vasculature 

 Forcing blood into LV → LV SV ↑ initially

 ventricular interdependence 

 LV SV ↓ a few heartbeats later



(Echo Res Pract. 2016 Jun;3(2):G1-G12)

This effect is exaggerated if hypovolemia is present



IVC : fluid responsiveness

 Collapsibility index

 Volume response is predicted if collapsibility index is > 12%, in spontaneously breathing patients

 Distensibility index

 Volume response is predicted if distensibility index is > 18%, in mechanically ventilated patients

(Paediatr Anaesth. 2018;28(5):411-4)



IVC automated measurement

 Expert’s ability 87% of time for minimal diameters and 92% for maximal diameters

 On average, the difference between IVC tool measurement and expert was < 0.6mm

(Venue Go R2 Technical Product Claims Document. DOC2199650.)
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Summary

 Monitoring for ECMO patients

 AV opening

 SEC/LV thrombus

 pericardial hematoma

 cannula reposition

 Monitoring for RRT

 IVC diameter : RA pressure, fluid responsiveness



Thank you for your attention !




